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1Case Report: Delirium Permanence 
During Resolution Phase of Massive 
Pneumonia in Patient with COPD 
Exacerbation

Corrado Mollica, Enrico Maialetti, Francesco Alessandri, 
and Daniela Sollazzo

1.1  Clinical Case

At the time of admission into the hospital, a 52-year-old patient presented drowsi-
ness, a confusional state with spatial-temporal disorientation, ideomotor apraxia, 
and confabulation. The patient reported an accidental fall that occurred 36 h earlier, 
during an episode of atrial flutter at frequency 300/m′ and conduction 2:1, with loss 
of consciousness followed by drowsiness, retrograde amnesia, and temporospatial 
disorientation. The patient was treated, for about 10 years, with oral hypoglycaemic 
drugs for type 2-diabetes mellitus, resulting once in keto-acidemic coma. Objective 
examination on admission: cyanosis, hyperpyrexia (38.7  °C), HR: 104/m′, RR: 
24/m′, AP: 150/90, isochoria, isocyclia, and pupillary normoreflexia; superficial 
and deep reflexes intact and Babinski negative. ESR I^h: 60, Leukocytosis 
(11,500 × 103/μL) neutrophilic (84.8%), Glycemia: 248 mg/dL, Urea (BUN level: 
6.5 mmol/L (nv: 3.6–7.1); Ketonuria ++, ALT: 94 U/L, AST: 77 U/L, LDH: 654 mU/
mL (nv: 80–300), CPK: 147 U/L (nv: 60–190). Acid–base balance (ABB) (arterial 
sample) (FiO2: 21%): PaO2: 38 mmHg, PaCO2: 66 mmHg, pH: 7.32, SaO2: 68%, 
O2ct: l7.5, HCO3

−: 33 mEq/L, PaO2/FiO2 = 180, ΔP(A − a)O2: 29.23 mmHg (range: 
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5–20), Glasgow Coma Scale: 10 (Eye-opening: 3; Verbal response: 3; Motor 
response: 4); APACHE II score = 23 (Table 1.1). X-ray: right chest showed “mor-
phologically irregular opacity in right subclavear region with subtotal opacification 
of the entire omolateral hemithorax” (Fig. 1.1). Fibrobronchoscopy: perviousness 
of the gill system with a small mucopurulent secretion. After laboratory analysis, 

Table 1.1 APACHE II, Pneumonia severity and risk delirium scores in a COPD patient with ARF

Patient data APACHE II CRB-65 SCAP PSI/PORT
T° 38.7 1
RR 24/m 0
HR 104/m 0 0
MPA 110 mmHg 2 0
WC 11,500 × 103/
μL

0

Glycemia 
248 mg/dL
BUN 6.5 mmol/L 0
AST 77 U/L
ALT 94 U/L
LDH 654 mU/mL
CPK 147 U/L
PaO2 38 mmHg 4 6 10
PaCO2 66 mmHg
pH 7.32 2 30
SaO2 68%
O2ct 17.5
HCO3

− 33mEq/L 1
Ht 46% 1
FiO2 21%
PaO2/FiO2 180
PaO2/PAO2 0.56
PAO2 
67,23 mmHg
ΔP(A−a)O2: 
29.23 mmHg
Age 52 2 0
G.C. score 10 5
C.O.P.D. 5
X-ray 5
Confusion 1 5 20
Na 142
K 3.5
Cl 92
Creatin 1.04 mg/
dL

0

TOTAL 23 1 16 60

Patient data PRE-DELIRIC score
Age 52 18

C. Mollica et al.
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Table 1.1 (continued)

G.C. score 10 No coma
APACHE II score 1
Administ. morphine 0
Sedatives 0
Urgent admission YES
BUN 6.5 mmol/L 1
Infection YES
Admission category Medical
Met. acidosis (A.G. = 17) YES
Total 20%

APACHE II score: Acute Physiology AND Chroni Health Evaluation, CRB-65 score: confusion, 
uremia, respiratory frequency, low blood pressure, age 65 years, SCAP score: Severity Commune-
Acquired Pneumonia, PSI/PORT score: Pneumonia Severity Index, PRE-DELIRIC score (Second 
edition): age, APACHE II score, admission group, emergency admission, infection, coma, seda-
tion, morphine use, urea level, and metabolic acidosis

this showed cytology free from neoplastic agents and gave rise to a conspicuous 
development of Candida. Serological positivity for influenza A virus and 
T8-lymphocytes increases (Helper/Suppressor > H/S). A combination therapy with 
amoxicillin/clavulanate and macrolide over 6 days was administered.

Continuous Positive Air Pressure (CPAP) via face mask (initial CPAP setting 
at 2 cmH2O, then adjusted up to 8 cmH2O) was administered by Puritan Bennett 
7200 (Puritan Bennett Co., Overland Park, KS), in the early hours of admittance 
in Respiratory High Dependency Care Unit (RHDCU), using FiO2 at variable 
flow (FiO2 range: 40–35%), necessary to maintain SaO2 ≥ 90%, pending resolu-
tion of the pneumonia, thanks to promptly initiated antibiotic therapy. Few hours 
later a bi-level ventilation was administered (Pressure Support increased from 5 
a 10 cmH2O) with Positive End Expiratory Pressure (PEEP da 2 a 5 cmH2O) in 
order to obtain an exhaled tidal volume greater than 6 mL/kg, disappearance of 
accessory muscle activity, and greater patient comfort.

The permanence of an “oneiroid” state in the patient prompted to perform an 
electroencephalogram (EEG): “prevalence of theta activity at 4–6 Hz, over the whole 
range, interspersed with recurrent sequences of alpha activity at 7–8 Hz, (in a widely 
slowed down trace)…” (Fig. 1.2). The condition was not accompanied by alterations 
in the acid–base balance or glycemia. Computed tomography (CT) Scan of the Brain 
(CT-brain scans) was negative for tono-densitometric alterations. In the following 
days, we witnessed a gradual psycho-sensory improvement going in parallel with the 
clinical-Rx thoracic graph (Figs. 1.3 and 1.4); then he was transferred to the medical 
ward for further treatment. The patient was eventually discharged after few days in 
early supported discharge because of the improvement of the overall clinical picture.

1 Case Report: Delirium Permanence During Resolution Phase of Massive…
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Fig. 1.1 At admittance 
X-ray (length = 3031 
Pixels; height = 1992 
Pixels; 2400 dpi 
resolution)

Fig. 1.2 EEG: electroencephalogram: “prevalence of theta activity at 4–6  Hz, over the whole 
range, interspersed with recurrent sequences of alpha activity at 7–8 Hz”

C. Mollica et al.
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Fig. 1.3 During treatment 
X-ray (length = 3031 
Pixels; height = 1992 
Pixels; 2400 dpi 
resolution)

Fig. 1.4 At discharged 
X-ray (length = 3031 
Pixels; height = 1992 
Pixels; 2400 dpi 
resolution)

1 Case Report: Delirium Permanence During Resolution Phase of Massive…
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1.2  Discussion

1.2.1  Definition of Delirium

Delirium is an acute and fluctuating alteration of the normal mental state with 
reduced awareness and disturbance of attention [1].

It is usually a reversible neuropsychiatric syndrome that frequently occurs in 
critically ill patients.

In the English literature, synonyms of delirium such as the Intensive Care Unit syndrome, 
acute brain dysfunction, acute brain failure, psychosis, confusion, and encephalopathy are 
widely used. This often leads to scientific “confusion” regarding published data and meth-
odology within studies, which is further exacerbated by organizational, cultural and lan-
guage barriers [2].

In Morandi et al. (2008) only 54% of 24 authors use the term “delirium” to indi-
cate the disorder as defined by the DSM-IV, “… as an acute change in mental sta-
tus, inattention, disorganized thinking and altered level of consciousness…” [2].

Our patient was considered to suffer from delirium based on their meeting the 
DSM IV criteria for delirium [3]; the presence of transient delirium was acknowl-
edged via psychiatric evaluation and defined as “oneiroid state”.

As well as convulsive causes, nonconvulsive seizure is also a recognized 
cause of altered consciousness in critically ill patients. In patients admitted to 
intensive care unit (ICU) “delirium” usually features more than one cause, the 
most common risk factors are: hypoxemia, infection, acute metabolic acidosis, 
alkalosis, electrolyte imbalance, drugs/dehydration, level of pain, and psychiat-
ric illness [4].

As to our patient, the presence of type 2-diabetes mellitus, infection, and obstruc-
tive lung disease with respiratory failure (PaCO2 greater than 45 mmHg, PaO2 less 
than 55 mmHg, and oxygen saturation less than 88%) seemed to be the only risk 
factors conducive to delirium [5].

Indeed, neither previous history of psychiatric illness nor previous ICU stay was 
present. It is worthwhile to highlight such an aspect for in chronically critically ill 
patients (pts) a neurological disorder as the cause of respiratory failure was found 
2.4 times more frequent in the persistent delirium group than in the transient- 
delirium group (26% versus 10%, p = 0.003) [6].

It is equally well known the capacity of delirium to modify the outcome of an 
illness much like its severity degree. In short, the more severe the illness is, the 
likelier the possibility of the onset of delirium, leading in turn to poorer clinical 
outcomes [7].

As it happens, delirium is associated with the presence of a more severe illness 
score (Acute Physiology AND Chronic Health Evaluation (APACHE II) [8] not 
least in pts. during Weaning from Prolonged Mechanical Ventilation [9] and is 
equally correlated to poor prognosis, with a mortality rate of up to 63% in ICU pts. 
admitted for septic encephalopathy with a Glasgow Coma Scale score (GCSs) [10] 
between 3 and 8 [11].

C. Mollica et al.
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1.2.2  Risk Factors for Delirium

To calculate the risk of delirium in our patient we used the PRE-DELIRIC score 
(second edition) which includes 10 predictors [age, APACHE II score, admission 
group (medical, surgical, trauma, and neurologic), emergency admission, infection, 
coma, sedation, morphine use, urea level, and metabolic acidosis], and which relies 
on logistic regression (Table 1.1) [12].

Delirium was also assessed by using EVIDENCIO Medical Prediction Model 
[Evidencio v3.16 © 2015–2023], and it turned out to be equal to 20% [13].

According to van den Boogaard et al. (2012) [14], revised by using the Mayo 
Delirium Prediction (MDP) tool [15] on a toll of 120.764 people classified into the 
three groups—low (<5%), moderate (6–29%), and high ≥30% based on their prob-
ability of developing delirium—our patient would fall in the group of moderate risk 
(20%), higher than that required by Chronic Obstructive Pulmonary Disease 
(COPD) (14.1%).

While the occurrence of a disturbance of consciousness is not an uncommon 
event in Acute Exacerbation of Chronic Obstructive Pulmonary Disease (AECOPD), 
the magnitude of the same, as witnessed in our patient (Glasgow Coma Scale: 10), 
raises questions as to its causes, as well as to their relationship with the acid–base 
balance (ABB).

1.2.3  Acid–Base Balance and Noninvasive 
Mechanical Ventilation

ABB shows the presence of a chronic respiratory acidosis that is only partially com-
pensated; in fact, according to the calculation of compensations, the expected 
increase in HCO3

− (which in Chronic Respiratory Acidosis is 3–4 mEq for every 
10 mmHg of PaCO2) does not “justify” a pH of 7.32 (we would expect a pH between 
7.33 and 7.34).

Furthermore, the presence of type2-diabetes mellitus (Glycemia: 248  mg/dL 
with Ketonuria ++) and of an anion gap (AG) equal to 171 [16] is known to be the 
cause of metabolic acidosis, whose role in determining a state of delirium is well 
attested in scientific literature. Indeed, as shown by van den Boogaard et al. as early 
as 2012, this factor carries greater “weight” than the one associated with respiratory 
acidosis (58.8% vs. 37.8%) [14]. The increase in the risk factor (20% instead of 
14.1%) can also be attributed to a cough- infective state (ESR I^h: 60), with 
neutrophilic (84.8%) Leukocytosis (11,500  ×  103/μL), even in the absence of a 
hypotensive state, the main sign of sepsis (Table 1.1).

1 Anion Gap (AG) = Sodium − (Chloride + Bicarbonate) = [Na+] − ([Cl−] + [HCO3
−]. Normal 

AG = 8–16 mEq/L. In uncontrolled diabetes, there is an increase in ketoacids due to metabolism 
of ketones [16].

1 Case Report: Delirium Permanence During Resolution Phase of Massive…
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Equally, hypoxemia (PaO2/FiO2 = 180) with an increased alveolar-arterial gradi-
ent [ΔP(A − a)O2 = 29.23 mmHg (range: 5–20)]2 could be ascribed in part to a 
ventilation-perfusion imbalance (V/Q mismatch) of common finding in COPD pts., 
in part to an intrapulmonary right to left shunt such as in intra-alveolar filling situa-
tion (pneumonia), as it was the case in our patient, with an Alveolar Oxygen Pressure 
(PAO2)3 equal to 67.23 mmHg vs. a PaO2 equal to 38 mmHg.

Note that supplemental O2 administration can correct the hypoxemia in V/Q mis-
match but not hypoxemia resulting from a shunt. This is the reason why the use of 
Continuous Positive Air Pressure (CPAP) to improve oxygenation via face mask, 
long introduced also for AECOPD pts. with Community-Acquired Pneumonia 
(CAP) in acute respiratory failure (ARF) [17], seems generally to be more effective 
to the presence of underlying COPD (by reducing the respiratory muscle load) than 
to the CAP [18]. Notwithstanding this, increased PaCO2 (75 mmHg) during CPAP 
compelled us to switch to a bi-level (PSV + PEEP) ventilation, via face mask. The 
use of the helmet in these patients has not been as effective in treating AECOPD in 
ARF [19], probably due to greater rebreathing of carbon dioxide with the helmet 
(vs. the mask), which, however, makes the latter less efficient in decreasing inspira-
tory effort by worsening the patient-ventilator interaction [20].

1.2.4  APACHE II Score

Our patient had an APACHE II score of 23, which is frequently found in cases of 
AECOPD, both in the light of a new “historical” paper carried out on 518 pts. from 
26 Italian Respiratory Hygh Dependence Care Units (RHDCU) (APACHE 
II = 19 ± 6, pH = 7.30 ± 0.08, PaO2 = 41.25 ± 1.1, PaCO2 = 76.5 ± 2.6, GCs = 13 ± 2) 
[21], and a more recent paper on 201 AECOPD pts. from a single RHDCU, under-
going noninvasive mechanical ventilation (NIV) (APACHEII: 21.22 ± 5.62) [22].

By the same token, we cannot exclude the possibility that other causes, in addi-
tion to COPD and diabetes mellitus, may have contributed to the onset of “transient 
delirium,” which was probably already present at the time of admission, becoming 
evident during the phase of the improvement of the clinical-functional picture.

1.2.5  Infectious or Sepsis: The EEG Role

In the case at hand, a question naturally arises as to whether, given the presence of 
massive pneumonia, the symptoms could be compatible with sepsis-associated 

2 ΔP(A − a)O2: is a function of the following variables: Patient’s Age, Fraction of Inspired Oxygen 
(FiO2) (21%), Atmospheric Pressure (760  mmHg at sea level), Water vapor pressure: PH2O 
(47 mmHg at 37°), Respiratory quotient: RQ (VCO2/VO2) = 0.8, partial pressure of arterial CO2 
(PaCO2) and partial pressure of arterial O2 (PaO2). Normal range increases with age. 5–20 is 
normal up to middle age.
3 Alveolar Oxygen Pressure (PAO2) can be measured using the alveolar gases equation for Oxygen: 
PAO2 = [(Patm−PH2O) × FiO2] − PaCO2/RQ; PAO2 = (713 × 0.21) − (66/0.8) = 149.73 – 82.5 
= 67.23 mmHg.
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encephalopathy (SAE). Indeed, the septic encephalopathy that may occur dur-
ing infection may be the initial and only visible manifestation, an early symp-
tom of cerebral inflammation due to systemic extension of a possible infectious 
focus [23].

During SAE, inflammatory mediators cross the blood-brain barrier (BBB) and 
increase vascular permeability and result in EEG changes: a composite of general-
ized Theta or Delta waves [24].

The EEG changes reported in septic patients are characterized by a progressive 
slowing correlated with the level of consciousness and these include: mild slowing 
of Theta waves, severe slowing of Delta waves, periodic discharges, generalized 
periodic discharges with triphasic morphology, electrographic seizures, generalized 
suppression, or even burst suppression [25].4

Notwithstanding this, EEG waveforms remain nonspecific markers but strongly 
suggestive of an underlying toxic state. Despite this neurological manifestation 
occurring in up to 80% of cases and despite delirium being directly associated with 
increased mortality and long-term neurocognitive consequences, SAE is frequently 
underestimated [26, 27].

Notwithstanding this “…the independence of the association of APACHE and 
coma with delirium, makes it less likely that overall severity of illness is the deter-
mining risk factor for delirium” [25].

1.3  Delirium as a Main Risk Factor in Community-Acquired 
Pneumonia (CAP)

Answering the question above is essential, since pulmonary infections are the lead-
ing cause of death from infectious diseases worldwide. For hospitalized Community- 
Acquired Pneumonia (CAP), the average mortality incidence is 12%; for severe 
CAP (requiring hospitalization in ICU) the average mortality incidence is 40% 
(range 20–50%) [28].

For the definition of a severe CAP, please refer to the American Thoracic Society 
(ATS 2009) [28].

Our patient, who had COPD and type2-diabetes mellitus, had risk factors for 
developing severe CAP according to Torres et al. (2013) [29].

However, since he also met two “minor” criteria (PaO2/FiO2 < 250 and massive 
multilobar thickening on chest X-ray), according to the ATS 2009 definition [28], 
his CAP could not have been defined as “severe,” even in the presence of a certain 
proportion of arteriovenous shunt [P(A − a)O2 = 29.23 mmHg].

According to the Pneumonia Severity Index (PSI) (Point Scoring System of the 
Prediction Rule for Assignment to Risk Classes) [30], the patient could have been 
assigned to class risk II (≤70 y.o.; mortality = 0.6%) (Table. 1.1), by virtue of his 
age alone (age > 50 years), a situation for which the possibility of in-hospital treat-
ment can be taken into consideration.

4 The frequencies below 4 Hz are assumed to be in the range of the Delta band, frequencies between 
4 and 7 Hz as Theta, between 8 and 12 Hz as Alpha, and between 13 and 30 Hz as Beta waves [25].

1 Case Report: Delirium Permanence During Resolution Phase of Massive…
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It should be noted that, even the mere presence of an altered mental state alone 
could have been sufficient as a criterion for assigning to risk class II (Table 1.1).

It is also worthwhile that, according to the admission data, our patient’s CURB-65 
criteria score (confusion, uremia, respiratory frequency, low blood pressure, age 
65  years and over) was equal to 1 (Low-risk group: 2.7% 30-day mortality) 
(Table 1.1). However, the age ≥ 50 years and the coexisting chronic disease (COPD 
and diabetes mellitus, in the presence of SaO2 < 92%) would induce us to consider 
the adverse prognostic feature as “additional” and to leave the choice of in- or out-
patient treatment to clinical judgment, as according to the British Thoracic Society 
(BTS) Guidelines (2001) [31].

Finally, according to the SCAP (Severity Commune-Acquired Pneumonia score, 
i.e., CURXO80: Confusion, Urea, Respiratory rate, X-ray, O2, 80: Age) with three 
minor criteria (Confusion, X-ray and PaO2 for a total of 16), an intermediate risk 
situation arises, for which the in-patient treatment is recommended (Table 1.1) [32].

In all three scores considered thus far, the presence of confusion seems to affect 
the outcome (i.e., risk of death) and, consequently, the treatment setting (viz. “at 
home or in hospital”), but the scores, as a whole, seem unable to provide a reliable 
indication as to the true severity of the patient.

It should also be pointed out that none of these severity criteria, as applied in 
prospective studies, proved capable of good predictive power, that is capable of 
avoiding a delay in transfer to the ICU or as an indicator of low mortality. Indeed, 
scores that “monitor” the severity of the disease, such as CURB 65 or prognostic 
models such as PSI, are used mostly to identify patients with CAP at low risk of 
mortality and therefore candidates for home treatment, but are poorly suited to iden-
tify more severe patients [33].

Just as much as the presence of Pneumonia affects the sensory status in AECOPD 
pts. can be assessed by the polycentric study (Confalonieri et al. 2005) performed on 
1033 pts. recruited in the 13 italian RHDCU for ARF due to AECOPD [34]. Pneumonia 
was present in 12.6% of all patients (130/1033) showing APACHE II score (20.3 ± 5.9), 
GCs (13.3 ± 2.3), pH (7.28 ± 0.07) and P/F: 180.3 ± 48 values that did not differ greatly 
from those found in our patient values. By contrast, if we compare the % of pneumonia 
present in patients admitted to General Ward, we find a value of 18.3% (32/176), which 
is higher than in the general case series: in these patients, the GCs (14.3 ± 1.5) was 
higher than in our patient, which would lead us to believe that in patients with mild 
AECOPD, and therefore admitted to General Ward, pneumonia was not such as to give 
rise to evident sensory disorders, unlike what occurred in our patient [34].

As to the time required to achieve clinical stabilization, there is no substantial 
evidence that the presence of an altered mental state affects it adversely.

As shown by Halm et al. (1998) [35], who studied the time to the stability of the 
individual abnormalities of vital signs and the clinical state of 685/1343 pts. admit-
ted with pneumonia and discharged from hospital, the median time to achieve over-
all stability among all pts. was 3 days: the same happened in 8% of patients who 
were admitted with an acute change in mental state, whose median time to return to 
baseline mental state equally lasted 3 days [35].

C. Mollica et al.
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Considering the correlation between the severity of respiratory failure in 
AECOPD pts., the most suitable place of care, and the type of intervention—carried 
out solely on the pH value (pH: 7.35–7.30)—the patient should have been admitted 
to a “respiratory monitoring unit” (RMU), according to ERS 2002 survey [36], such 
guidelines have later been confirmed by the most recent AIPO Document 2018 [37]. 
Nevertheless, in the absence of an RMU, the patient was referred to the RHDCU, 
wherein the AECOPD resolved in a few hours under noninvasive ventilation (NIV) 
treatment; hyperglycemia was corrected, and antibiotic treatment administered, 
with regression of pneumonia in about 2 weeks (Figs. 1.3 and 1.4).

1.4  Pharmacological Treatment of Lower Respiratory Tract 
Infections (LTRI)

First and foremost, it should be pointed out that our case should be classified as a 
suspected Community-Acquired Pneumonia (sCAP) in a patient with AECOPD. This 
is on the grounds that we could not rule out the possibility of the patient being hos-
pitalized for at least 2 days in the previous 3 months: in which case it should have 
been more correctly defined as Healthcare-Associated Pneumonia (HCAP). Indeed, 
the finding of a conspicuous development of Candida in the bronchial aspirate anti-
biogram, which is known to appear after prolonged treatment with broad-spectrum 
antibiotics, led us to suspect that the c had been hospitalized previously [38]. In a 
severe CAP, due to the possibility of co-infection (rapidly identifiable bacteria asso-
ciated with less easily identifiable atypical pathogens), therapy targeted only at the 
easily identifiable pathogen is recommended [39]. This was due to the fact that the 
empiric treatment of CAP has to be based on selecting agents effective against the 
major treatable bacterial causes of CAP and delaying the administration of antibi-
otic therapy, pending microbiological results, may adversely affect the outcome 
[40]. Traditionally, these bacterial pathogens include Streptococcus pneumoniae, 
Haemophilus influenzae, Mycoplasma pneumoniae, Staphylococcus aureus, 
Legionella species, Chlamydia pneumoniae, and Moraxella catarrhalis. No urine 
antigen detection tests for S. pneumoniae and L. pneumophila were made, as these 
were not available at the time. As a result, in the absence of an antibiogram (before 
a Fibrobronchoscopy was done) for CAP with comorbidities (i.e., COPD and type 
2-diabetes mellitus, as in our case) the therapy suggested was Amoxicillin/clavula-
nate over 6 days and Azithromycin over 6 days; than Levofloxacin over 5 days [41]. 
The finding of serological positivity for influenza A virus, in the absence of an 
ongoing epidemic event, was not considered the cause of pneumonia, although it is 
known that influenza A, B, and C viruses occur in 5% of LTRIs [33] and that they 
are the main causes of upper and lower respiratory tract infections, often compli-
cated by bacterial superimpositions in defied or immunocompromised individuals. 
He had been a diabetic patient for about 10 years with a positive history of an epi-
sode of hyperglycaemic coma, atrial flutter, and a recent fall with the loss of 
consciousness.
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1.5  Conclusions

In a patient defined as “critical” and with delirium, a toxi-infective cause must 
always be suspected. Neuroinflammation is indeed emerging as a central mecha-
nism of brain dysfunction in sepsis. This is secondary to a physiological brain 
signaling on the one hand and a pathophysiological response involving endothe-
lial activation and blood-brain barrier alteration on the other. In addition, dys-
function of the microcirculation also contributes to the pathogenesis of 
neuroinflammation.

Various causes must be suspected in the differential diagnosis of septic encepha-
lopathy: worsen hepatic or uremic encephalopathy-related sepsis, an infectious pro-
cess of the nervous system, withdrawal syndrome (benzodiazepine, opioids, alcohol, 
or tobacco); finally, many metabolic and acid-base disturbances can also lead to 
encephalopathy (hepatic or uremic) as well as hypercapnia and/or hypoxemia.

In our case, the objective examination and nonspecific signs of the EEG, together 
with the risk factors present such as admission to an intensive care environment and 
the critical nature of the patient, are signs of a possible metabolic alteration associ-
ated with impaired consciousness compatible with delirium.

Be this as it may, while the state of impaired consciousness at admission into the 
hospital suggests a dysmetabolic-hypoxic genesis, the appearance of an oneiroid 
state during the resolution phase of pneumonia led us to suspect a toxo-infective 
genesis (even in the absence of germ isolation) further substantiated by the entity of 
the immune-enzymatic “movement.”

Our suspicion that it may have been an SAE is therefore well grounded, even 
though there is room left for the possibility to investigate whether the presence of a 
modest cough-infective state could cause a disturbance of consciousness or in any 
case a state of generic “brain suffering” highlighted by the presence of significant 
EEG signs (widespread slowing of the rhythm with Theta waves). In this sense, 
larger studies need to be conducted to confirm these findings.

Take Home Messages
 1. The diagnosis of cerebral dysfunction rests mainly on the clinical exami-

nation, which must be carried out at least daily.
 2. The patient’s medical history must be systematically and carefully 

analyzed.
 3. Several neurological symptoms are associated with this disease, ranging 

from mild impairment of consciousness to coma.
 4. There are no reliable bio-markers of brain damage that can identify the 

cause or the main contributory cause (such as predisposing or risk factors).
 5. While SAE is one of many causes of delirium, delirium is not the only 

clinical presentation of SAE.
 6. The EEG finding most strongly associated with the presence of delirium is 

a compound of generalized Theta or Delta slowing.

C. Mollica et al.
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2.1  Introduction

The impact of psychological distress on lung function, disease exacerbation, and 
mortality is well documented and frequently lung diseases with acute and chronic 
respiratory failure can determine a series of neuro-psychological problems such as 
anxiety, depression, or post-traumatic stress disorder (PTSD) and cognitive impair-
ment or delirium [1–4]. In fact, many studies confirm that anxiety and depression 
are more easily found in patients with chronic respiratory failure due to chronic 
obstructive pulmonary disease (COPD) or interstitial lung disease (ILD) who have 
a worse respiratory functional impairment (spirometry) and a more advanced stage 
of the disease. Dyspnea, on the other hand, undergoes important variations in its 
intensity, also depending on the level of general anxiety or depression experienced 
by the patient. Therefore people with the chronic obstructive pulmonary disease 
have lower levels of psychological and mental health as well as a strong inclination 
to disability, understood as the loss of their personal autonomy. Instead, in acute 
respiratory failure, in addition to conditions of anxiety and depression, cognitive 
impairment and delirium may frequently appear especially in older people. Risk 
factors for cognitive decline following ARDS include preexisting neurological cog-
nitive impairment injury, delirium, mechanical ventilation, prolonged exposure to 
sedative drugs, sepsis, systemic inflammation, and environmental factors in the 
intensive care unit, which can coexist synergistically in various combinations [4]. 
There is growing research evidence that there are elevated levels of depression and 
anxiety in individuals with chronic lung diseases and also in comparison with other 
chronic health conditions. From this research, we know that psychological distress 
has a negative impact not only on an individual's physical symptoms of COPD but 
also in acute respiratory failure. Quality of life is also reduced. Levels of anxiety 
and depression are more highly correlated with quality of life than physical symp-
toms of acute and chronic respiratory failure. For example, the incidence of depres-
sion, in a longitudinal study that enrolled 35.000 people with COPD (during a 
follow-up of 10 years), was higher in COPD group compared with non-COPD con-
trol group [5]. In addition, people with severe COPD were twice as likely to develop 
depression compared to patients with mild COPD. Depression and anxiety are rela-
tively common in other chronic respiratory disease such as ILD influencing the 
function in activities of daily living and quality of life of patients [6]. People with 
psychological problems resulting from respiratory diseases are less likely to access 
other services that may be of benefit such as pulmonary rehabilitation. Listening 
and trying to understand the psychological response to people’s respiratory diseases 
can help us understand how it might affect their mental well-being and what 
resources and support they can have to cope with their condition. The biopsychoso-
cial model of health [7] can be a useful way of understanding all the factors that may 
influence health and mental well-being in lung diseases. This model highlights the 
links between biology, physical health condition, social environment, and psycho-
logical responses (Fig. 2.1). The psychological factors include learning memory, 
attitudes and beliefs, personality, behaviors, emotions, coping skills, and past 
trauma. To understand and manage the disease, the health professionals must take 
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Fig. 2.1 The 
biopsychosocial model of 
health

care not only of the problems of functions and organs but must pay attention to the 
psychological, social, family aspects of the individual, and interacting with each 
other and able to influence the evolution of the disease. The biopsychosocial model 
is opposed to the bio-medical model, according to which the disease is attributable 
to biological variables that must be identified and corrected with targeted therapeu-
tic interventions. For this reason, taking into account the biopsychosocial model, the 
patterns of psychological response resulting from acute and chronic respiratory fail-
ure and the ability to adapt to the distress caused by the disease can be very different 
not only in relation to the individual characteristics but also in relation to care envi-
ronment, social supports, and caregiver involvement.

2.2  Psychological Response in Acute Respiratory Failure

Dyspnea is an unpleasant feeling with the potential to cause psychological trauma. 
Neuroimaging research has confirmed the key role of emotional processing and 
psychological status in the perception of dyspnea. There is evidence of a common 
emotion-related human brain network that controls the perception of adverse bodily 
sensations such as dyspnea and pain [8]. Patients presenting with acute respiratory 
failure, particularly when the tidal volume is limited during mechanical ventilation, 
can experience the most distressing form of dyspnea known as “air hunger.” The 
mechanism of air hunger activates brain pathways involved in post-traumatic stress 
disorder (PTSD), anxiety, and depression. Air hunger activates some cortical brain 
regions such as the anterior insula, anterior cingulate cortex, and amygdala. These 
are regions of the brain that integrate external stimuli and emotions necessary to 
sustain homeostasis and survival. This network is involved in the development of 
PTSD, anxiety, and depression [9], conditions that are part of the post-intensive care 
syndrome described in the literature [10]. Post-intensive care syndrome (PICS) 
refers to physical, cognition, and mental impairments that occur during ICU stay, 
after hospital discharge, as well as the long-term prognosis of ICU patients. A study 
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that followed 196 patients who survived intensive care during a period of 5 years 
found that 52% of them had prolonged psychiatric symptoms, 38% had symptoms 
of generalized anxiety, 32% had symptoms of depression, and 23% had symptoms 
of PTSD [11]. Symptoms of PTSD are found less frequently than symptoms of 
anxiety and depression, regardless of the duration of follow-up; however, the preva-
lence of PTSD does not differ from that of critically ill patient populations without 
ARDS [12]. At 1 year of follow-up, symptoms of anxiety and depression occur in 
66% of cases (416/629 patients). Two years later ICU discharge, the prevalence of 
PTSD ranges from 22% to 24% while the prevalence of anxiety ranges from 38% to 
44%, and depression ranges from 26% to 33% [13].

Similar to the findings regarding physical status, higher ARDS severity does not 
appear to correlate with the prevalence of psychiatric symptoms after ICU discharge 
However, younger age, unemployment, female sex, and alcohol use correlated with 
a higher prevalence of psychological syndromes. In these subgroups, persistent or 
recurrent clinically significant symptoms of anxiety (38%), depression (32%), and 
post-traumatic stress disorder (23%) were common in the first 5 years after ARDS 
[14]. The etiology of ARDS-associated psychiatric disorders is unknown. Most lit-
erature suggests that pathophysiological changes related to critical illness (hypox-
emia, hypothalamus-pituitary axis activation, elevated cytokines, and organ 
dysfunction) and drug use (noradrenaline and sedatives) contribute to the onset of 
long-term psychological disturbances. A previous history of depression is strongly 
associated with psychiatric morbidity after ARDS.

The social impact of depression is substantial because patients with moderate to 
severe psychiatric symptoms have more difficulty returning to work than those with 
mild to moderate symptoms as well as evaluated using appropriate tools such as 
Health-related quality of life (HRQoL) in its dimensions: general health, social 
function, and mental health [15]. A positive correlation was found between the 
number of traumatic memories and the experience of anxiety and the severity of 
PTSD. Regarding aspects related to ICU interventions, the duration of sedation and 
mechanical ventilation are considered to be long-term predictors of PTSD [16].

The short-term outcomes of ICU patients have dramatically improved in recent 
decades, but it is increasingly recognized that many ICU survivors experience 
declines in their physical and cognitive functioning that persist well beyond their 
acute hospitalization. The range of symptoms that PICS presents falls into three 
broad categories: physical impairment, cognitive impairment, and psychiatric dete-
rioration. In addition to mental health problems, deep sedation and prolonged 
immobilization appear to be the most common causes among patients suffering 
from PICS. A person with PICS may have symptoms of one or more of one of 
these categories. Research suggests that there is a significant overlap between the 
three broad categories of symptoms. Improvements in survival after critical illness 
have led to research focusing on long-term outcomes for these patients. Since most 
of the literature in Intensive Care medicine focuses on short-term outcomes (eg, 
survival), the current understanding of PICS is relatively limited but a lot of knowl-
edge is being acquired in this pandemic period with the management of patients 
with respiratory failure due to Covid-19. Minimizing physical harm and mortality 
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are fundamental goals of critical care interventions, but the risk of psychological 
consequences and psychiatric morbidity in the survivors should not be forgotten. A 
recent review focuses on the need, also by developing a line of research in this 
direction, to limit or reduce these complications also through the revision of the 
methods of treatment (both pharmacological and non-pharmacological) performed 
in intensive care [17]. Cognitive decline and delirium following acute respiratory 
distress syndrome (ARDS) complicate recovery from critical illness, particularly 
among elderly patients with preexisting cognitive impairment. Although the exact 
pathophysiology of mechanisms is unknown, it is widely believed that neurologi-
cal damage due to acute systemic inflammatory dysregulation or to alterations in 
cerebrovascular hemodynamics as well as the use in intensive care of drugs with 
anticholinergic action that pass the blood-brain barrier may contribute to cognitive 
decline after ARDS [4]. Several mechanisms are likely to contribute to the devel-
opment of neurocognitive dysfunction (hypoxemia, delirium, changes in blood 
glucose, sedative effects, and preexisting cognitive impairment). About 50% of 
survivors may develop long-term (1–2  years) cognitive dysfunction, especially 
attention, memory, mental processing speed, and executive function [18]. An inter-
esting study found that critically ill patients with shock or acute respiratory failure 
had a high risk of cognitive impairment in the first year after hospital discharge. In 
addition, a quarter of elderly patients (>65 years) had neurological examination 
results compatible with dementia after 1 year of follow-up [19]. In a cross-sec-
tional study already mentioned [14] at month 12 after ICU discharge, 71% of 
patients had abnormal neuropsychological tests. Furthermore, in this setting, the 
severity of the disease does not appear to increase the risk of cognitive impairment, 
based on the comparison of patients with ARDS who received and did not receive 
extracorporeal membrane oxygenation (ECMO), an extracorporeal circulation 
technique used in the resuscitation setting to treat patients with potentially revers-
ible severe acute heart and/or respiratory failure but refractory to conventional 
pharmacological and medical treatment [20].

2.3  Psychological Response in Chronic Respiratory Failure

The effect of living with chronic respiratory diseases is very individual. While some 
patients may seem to fit well, others find the experience devastating and they may 
present important neuropsychological and psychiatric disorders. The possible psy-
chological consequences can range from situations of discomfort and emotional 
stress to various neuropsychiatric disorders: stress and anxiety, depression and low 
mood, fear of dying/breathless/exacerbation, panic attack, altered body image, loss 
of control and independence, low self-esteem/sense of worthlessness, anger, loss of 
dignity, frustration, irritability, and impatience. People with chronic obstructive pul-
monary disease, e.g., have lower levels of psychological and mental health which 
easily lead to functional impairment and disability. The results of some previous 
studies conducted on individuals with chronic obstructive pulmonary disease have 
shown how the quality of life and disability are primarily influenced by 
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psychological factors, by indicators of objective severity, and by socio-demographic 
variables [21].

In this regard, the Leventhal model [22] has shown that the adaptation and cop-
ing of chronic diseases depend on five components related to the representation of 
the disease: identity and nature of the symptoms experienced, the cause of the con-
ditions, the duration of this condition, the consequences of the condition and the 
effects on personal life, and the curability or controllability of the condition through 
personal and biomedical meanings. Studies in this direction have shown that for 
individuals living with a chronic condition the “internal locus of control” connected 
to health is of particular relevance, which is expressed in the belief that the course 
of the pathology may depend on internal behaviors [23]. With the expression “locus 
of control,” we literally mean “place through which control is exercised.” In 
Psychology, it can be defined as a mental disposition or an attitude through which 
one can influence one’s actions and the results that derive from them. Specifically, 
the construct of locus of control—LOC [24] refers to the subjective evaluation of 
the factors to which the cause of events, facts, and outcomes is attributed. People 
characterized by internal locus of control consider outcomes and events consequent 
to their actions, while individuals with a prevalence of external locus of control 
believe that events, outcomes, and results are mainly influenced by external forces, 
less, or not at all controllable. According to the theories of social learning, these 
appraisal processes are not innate but are learned in the relationship with the other 
in specific contexts. The internal locus of control is associated with high levels of 
health-related quality of life, low levels of depression, and high levels of resilience. 
Given the criticality of these dimensions and their influence even for individuals 
living with other forms of chronicity, these variables could also have a specific 
weight in determining disability and health-related quality of life in individuals liv-
ing with chronic pulmonary disease. Despite the relevance of health-related quality 
of life and disability for individuals living with chronic obstructive pulmonary dis-
ease, previous studies that investigated this dimension had limitations related to the 
small size of the sample and the recruitment of subjects. Elements that made it dif-
ficult to generalize the results. The study of Mewes et al. [21] investigated the influ-
ences of psychological factors on health-related quality of life and disability in 
patients with chronic obstructive pulmonary disease, compared with the general 
population. The starting hypothesis was that the internal locus of control and the 
optimistic perceptions associated with the disease are related to high levels of qual-
ity of life related to the disease and low levels of disability. The overall sample is of 
502 participants, and the data were collected through the cross-sectional method 
with an online survey. Among the tools used, the use of the SF-12 (Short Form 
Health Survey) was proposed for measuring the levels of health-related quality of 
life. The effect and impact of chronic disease on health and daily life were measured 
through the CAT (COPD Assessment Test). Depression, anxiety, and somatization 
tendency were measured by the Patient Health Questionnaire (PHQ) and the Brief 
Illness Perception Questionnaire (BIPQ). In conclusion, a better state of mental 
health, an optimistic perception of the disease, and higher levels of internal locus of 
control are associated with lower levels of disability and higher levels of quality of 
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life. This scientific evidence seems to support the need for additional support com-
pared to the traditional care highlighting how in addition to pulmonary rehabilita-
tion programs or exercise training would be necessary a psychological support that 
stimulates perceived self-efficacy and self-management. Educating patients in cop-
ing strategies toward all the demands necessary for disease management should be 
an essential aim in the treatment of the disease. It is extremely important that health-
care professionals dealing with chronic conditions take these factors into high con-
sideration when planning therapeutic pathways dedicate to patients with chronic 
respiratory diseases. Anxiety and depressive symptoms are common in patients with 
chronic obstructive pulmonary disease. Regardless of whether they are considered 
separately or together as components of a single construct, these symptoms 
adversely affect health and quality of life and can contribute to disability and 
increased costs of disease. Factors such as cigarette smoke exposure, increased 
experience of dyspnoea, physical inactivity and social isolation, chronic hypoxia, 
and long-term oxygen therapy can contribute to these psychological disturbances in 
obstructive pulmonary disease. Despite the growing awareness of the prevalence 
and importance of anxiety and depressive symptoms in patients with chronic 
obstructive pulmonary disease, the chronic use of specially designed tools to screen 
for these components of the disease is not widespread [25]. Some recent studies 
(that examined factors associated with poor quality of life focusing on psychologi-
cal measures that can easily be controlled with intervention and treatment) indicate 
that psychological factors such as symptoms of depression and anxiety (performed 
with Hospital Anxiety and Depression Scale—HADS) in COPD are associated with 
lower physical functional performance and poorer lung function in the 6-min walk-
ing test [26]. Some studies suggest that it is necessary to pay attention to psycho-
logical factors in both therapy and rehabilitation of respiratory diseases; 
psychological changes may be a consequence of physical symptoms, but they may 
also influence the course of illness, as happens in the majority of chronic diseases 
[27]. The pathophysiology of these psychological comorbidities is very complex 
and is only partially explained by the inflammatory and neurochemical alterations 
underlying the disease. The presence of anxiety and/or depression in COPD patients 
is associated with an increase in mortality, exacerbation rates, length of hospital 
stay, and decreased quality of life and functional status. There is currently no con-
sensus on the most appropriate approach to screening for anxiety and depression in 
COPD. Therapeutic options are varied and include [psychological relaxation, cog-
nitive behavioral therapy (CBT), self-management] and pharmacological interven-
tions. Although there is growing evidence of the importance of these therapeutic 
options, studies are still very limited and conducted on small samples of cases. It is 
known that pulmonary rehabilitation improves anxiety and depression and vice 
versa their treatment improves the outcomes of pulmonary rehabilitation itself. 
Further high studies are therefore needed to finalize screening and effective treat-
ment of anxiety and depression in COPD patients, to improve the management of 
complex chronic disease. A systematic review of CBT in COPD patients in comor-
bid conditions with moderate anxiety and depression identified two RCTs that sup-
ported the use of this technique along with exercise and psychoeducation in reducing 
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anxiety and depression related to COPD [28]. A relatively recent study stresses the 
need to include a psychologist in the chronic respiratory disease care team (such as 
COPD, interstitial disease, and asthma) to improve patient care and quality of life 
outcomes [29]. The psychologist has a key role in supporting self-management 
input, whether offered individually or within the context of a pulmonary rehabilita-
tion and an integrated care model [30]. The emerging evidence is showing benefits 
in physical and psychological outcomes related to chronic respiratory diseases, 
quality of life, and saving costs. Although research into interventions targeting anxi-
ety and/or depression in COPD patients is increasing due to the frequency of these 
disorders, however, the knowledge of effective psychosocial support for patients 
with severe COPD and respiratory failure is still limited. However, pulmonary reha-
bilitation studies in this area are larger than those on cognitive-behavioral therapy. 
It should be recognized that in some studies where COPD severity was included in 
the analysis, the effects interventions on psychological and/or physical outcomes 
were independent of the stage of the disease [31]. In one of these reviews, psycho-
logical interventions were found to have a positive effect on depression, anxiety, 
HRQoL, and dyspnoea, but not on physical health parameters probably because the 
COPD severity level was not included [32]. Another key element related to the psy-
chological response pattern in chronic lung diseases is fatigue which is one of the 
most important symptoms of interstitial lung diseases (ILD) that recognizes not 
only a “physical” component but also a “mental component.” The cause of fatigue 
is poorly understood; however, physiologic, psychologic, and behavioral factors 
seem to play a role in the onset and persistence of this symptom. The determinants 
of fatigue as a key symptom of interstitial lung disease include predisposing factors 
(such as biological vulnerability, vulnerable personality, and lack of support), pre-
cipitating factors (such as acute physical deterioration, psychological stress, and 
social stress), and perpetuating factors (such as dysfunctional cognitions, poor cop-
ing, low social support, physical inactivity, side-effects of medications, comordity, 
inflammation, dyspnea, anxiety, depression, and pain) of both physical and psycho-
logical nature. Anxiety, depressive symptoms, memory loss, and concentration 
problems (cognitive impairment) are related to fatigue bidirectionally and psycho-
logical symptoms are prevalent in all chronic respiratory diseases [33]. Most studies 
in chronic respiratory diseases (CRD) evaluated perceived fatigue as a trait charac-
teristic using multidimensional scales, providing precious information about its 
prevalence and clinical impact. These multidimensional scales also provide evi-
dence that fatigue in CRD is distinguishable from other related symptoms also 
prevalent in these people, such as sleepiness, dyspnea, anxiety, and depression 
which must however be considered in the global assessment of these patients. Many 
fatigue rating scales have been considered in the literature but to date the ideal tool 
has not been found because of fatigue is an unstable, dynamic phenomenon that can 
result from various real-life situations with varying degrees of severity. In fact, the 
evaluation of this symptom is affected more than others by psychosocial and emo-
tional factors such as depression, anxiety, and stress as well as factors that affect the 
quality of life of patients. Fatigue can have both a pathophysiological basis that 
includes brain mechanisms or metabolic exhaustion [34] and a psychological basis 
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that identifies it as a consequence of stress [35]. A widely used test is the Fatigue 
Severity Scale (FSS) which has shown good psychometric properties and the ability 
to detect change over time [36, 37]; this tool consists of nine items that measure the 
severity of symptom “fatigue” and its effects on a person’s ability to carry out daily 
activities and lifestyle habits in patients with a variety of disorders. The items are 
scored on a seven-point scale with 1 = strongly disagree and 7 = strongly agree; the 
higher score (the score ranges from a minimum of 9 to maximum of 63) indicates a 
more severe severity level of the fatigue. It has also been shown that the FSS-7, used 
in rehabilitation settings, showed better psychometric properties and had the better 
potential to detect changes in fatigue over time than the FSS-9 version [38].

2.4  Conclusive Remarks

Patterns of psychological response to diseases causing respiratory failure could 
include a broad range of conditions including behavioral manifestations, psychiatric 
alterations such as post-traumatic stress disorder, anxiety, and depression, cognitive 
alterations up to delirium. Psychosocial and emotional (health-related quality of 
life, environmental factors, low social support, personality, negative feeling such as 
anger, loneliness, and stressful life events) and neuropsychiatric symptoms (anxiety, 
depression, neurological disorders, and cognitive impairment) are not rarely associ-
ated with chronic lung disease which can lead to respiratory failure. Physical and 
mental health are strongly interrelated in respiratory diseases [39]. The appearance 
of these conditions is strongly influenced not only by the biological substrate but 
also by individual, psychosocial factors. An important role is played by anxiety and 
depression though the cause-and-effect relationships between these conditions, dys-
pnea, and respiratory function parameters are unclear. The consequences of acute 
respiratory failure most frequently concern post-traumatic stress disorder, cognitive 
impairment, and delirium, while anxiety and depression prevail in chronic respira-
tory failure. It is likely that these factors may play a mediating role between objec-
tive symptoms and respiratory function tests and health-related quality of life. The 
identification and control of psychosocial, emotional, and neuropsychiatric condi-
tions could be an optimal strategy in the management of respiratory diseases. 
Patients with COPD exhibit symptoms of depression and anxiety with higher preva-
lence compared to patients without COPD.  Anxiety and depression have strong 
consequences for the health of the person with chronic lung diseases: depression is 
associated with increased mortality, impaired quality of life and longer hospital stay 
following an exacerbation, increased risk of exacerbation and hospitalization, read-
mission hospital, and poor exercise performance. The same can be said for the pres-
ence of anxiety [40]. Furthermore, the effect of different psychological interventions 
in COPD patients is uncertain in the long term and the relevance of the data deriving 
from systematic reviews refers mainly to the treatment of depression rather than to 
the coexistence of anxiety and depression. Thus the results derive mainly from stud-
ies that used cognitive and behavioral techniques (not associated with other compo-
nents such as exercise, education, etc.) of small studies and, in part, methodologically 
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not very rigorous. In the control of symptoms such as anxiety and depression in 
COPD patients, pulmonary rehabilitation (PR) can represent an interesting alterna-
tive also in addition to a pharmacological/psychological approach. The available 
data suggest a beneficial effect of PR on anxiety and depression: the improvement 
of dyspnea, exercise capacity, performance in daily living activities, and social 
interactions could result in an improvement in psychological functions [41]. 
However, the real impact on symptoms of anxiety and depression in COPD and ILD 
patients is unclear since generally respiratory rehabilitation programs do not evalu-
ate outcomes related to these symptoms. It is known that the presence in underlying 
conditions of elevated levels of anxiety and/or depression has been associated with 
reduced PR benefits in terms of functional capacity and health status compared to 
the improvement obtained by patients with normal levels of anxiety/depression 
[41]. An initial assessment that takes into account the relevance of symptoms such 
as anxiety and depression moves toward a personalization of the treatment, which 
must offer tools adapted to the individual characteristics of each patient. Many stud-
ies highlight the need for a patient-tailored multidisciplinary approach that includes 
psychological, neuropsychological, and cognitive-behavioral assessment to opti-
mize patient care, training, and rehabilitation. The framework of integrated care that 
has been shown (compared with usual care) to improve health outcomes of people 
with respiratory diseases could be the reference model for the evaluation of complex 
patients and in particular those with respiratory failure but future research is needed 
to investigate these aspects.
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3Epidemiology of Neuropsychiatric 
Disorders in Ventilator Management

Bahadır Demir

3.1  Anxiety

Every year, more than six million adults experience serious life-threatening illness, 
resulting in physical discomfort and psychological distress [1]. Approximately 71% 
of these critical patients receive mechanical ventilation support. While these patients 
can easily express their physical dissatisfaction with ventilation, such as pain, short-
ness of breath, and thirst, understanding psychological symptoms such as anxiety 
may not be easy because they cannot verbally express them comfy or because the 
physicians may not verify the meaning of the patient’s behavioral responses. Anxiety, 
described as a condition characterized by anticipation, agitation, increased motor 
tension, autonomic arousal, and fearful withdrawal, is thought to be one of the most 
distressing psychological experiences for patients receiving mechanical ventilatory 
assistance. Increased sympathetic nervous system activation, work of breathing, oxy-
gen demand, and myocardial stimulation are all caused by mechanical ventilation-
induced anxiety exacerbated by fear. If left unchecked, this slew of stressors may 
have a negative impact on patients, causing more tissue and organ damage [2]. 
Anxiety has been identified in critically ill patients at rates ranging from 30.8% to 
80% [3, 4]. Anxiety has a significant impact on a person’s psychological well-being 
and physiologic health. It is more severe in critically ill patients and others who are 
on a mechanical ventilator. The anxiety that develops in NIV patients is attributed to 
various factors such as inability to communicate, absence of the family, and weaning 
from the ventilator [5]. While receiving ventilatory support is clearly linked to anxi-
ety, there is little evidence to guide clinicians and researchers as to which categories 
of patients or clinical conditions are linked to greater or lesser anxiety. However, it 
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was clearly shown that pain, fear, anxiety, insomnia, feeling nervous, inability to 
speak or communicate, lack of control, nightmares, and loneliness were more severe 
in patients who were ventilated for more than 48 h (mean 6.0 days) [5]. Patients who 
recalled the tube due to endotracheal intubation have been shown to be more dis-
turbed by fear spells, feeling nervous when left alone, and poor sleep patterns [3]. 
Also in this study, it was reported that patients with respiratory diagnosis had the 
highest levels of anxiety among the diagnostic groups [3].

The state anxiety part (SAI) of the STAI (Spielberger State-Trait Anxiety 
Inventory) and VAS-A (Visual Analog Scale-Anxiety) can easily measure the cur-
rent anxiety level of patients with anxiety. There are 10 anxiety present items and 10 
anxiety absent items in the 20-item SAI. Participants use a four-point Likert scale to 
answer to each object, with options ranging from “not at all” to “very much.” The 
state anxiety score is calculated by adding the responses on the four-point Likert 
scale (1–4). Scores range from 20 to 80, with higher scores indicating higher levels 
of anxiety in the state. VAS-A is presented to patients as a 100 mm vertical line. The 
bottom end of the VAS-A has the phrase “ not anxious at all,” while the top end is 
fixed with “ the most anxious I have ever been.” The VAS-A has a vertical orienta-
tion that is considered to be more precise and easier to use, especially for those with 
a narrow field of vision or under stress [6].

Long-term anxiety has been linked to long-term depression and post-traumatic 
stress disorder (PTSD) in patients who have survived a serious illness, according to 
several reports [7–9]. As a result, detecting and treating anxiety in this patient popu-
lation is critical. Patients in the intensive care unit (ICU) who are unable to commu-
nicate verbally can use nonverbal communication strategies such as mouthing 
phrases, writing, or making movements to communicate their needs. However, since 
communication partners may perceive these approaches subjectively, they can con-
tribute to a misinterpretation of the patient’s meaning, adding to the patient’s discom-
fort and anxiety [10]. As a result, assisted communication methods can be commonly 
used to enhance communication in mechanically ventilated patients. The communi-
cation board method, which was first defined by Appel-Hardin in 1984, is one of 
these methods. The basic needs of patients, such as pain, hunger, photos of body 
parts, and names of individuals, such as spouses and family members, are all 
addressed on this board [11]. The use of communication boards to interact with con-
scious intubated patients has been shown to improve patient satisfaction and alleviate 
anxiety and hopelessness in studies [11, 12]. Mechanical ventilation- induced anxiety 
can be managed with a combination of pharmacologic (sedative agents) and non-
pharmacologic (relaxation techniques) treatments. A variety of intravenous sedative 
drugs are commonly prescribed to ventilated patients in an effort to relieve anxiety. 
Opiates, benzodiazepines, anesthetics, and neuroleptics are the most commonly pre-
scribed medications, which are given as an occasional intravenous bolus or as a con-
tinuous infusion [13, 14]. These have a number of negative side effects, ranging from 
nausea to respiratory depression, mental state changes, delirium, central nervous 
system changes, and even death, even though they are prescribed [14, 15]. Despite 
the fact that physicians are starting to advocate for reduced sedation for ventilated 
patients in order to reduce the reported side effects and complications of these drugs, 
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there is still a need for appropriate anxiety adjunctive treatments. One such interven-
tion is nature-based sounds. The term “nature- based sounds” refers to sounds that 
already occur in nature. Natural phenomena such as wind, rain, ocean, river, birds, 
and animal noises may trigger them. Natural settings have been discovered to have 
health-promoting effects by inducing positive emotional states and sustained focus 
[16]. According to the results of the studies, nurses in the clinical setting may use 
nature-based sounds as a calming environment to help alleviate ICU patients’ anxi-
ety and distress while also promoting their health and well-being [16, 17].

3.2  Agitation

Agitation is characterized by increased severity in behavioral and psychological 
aspects, as well as “disquietude,” “aggressive motion,” and “tumultuous feeling” 
[1]. Agitation is a visible cue that may appear on its own or in conjunction with 
other symptoms such as severe anxiety, delirium, or brain dysfunction [1]. In critical 
care, agitation is normal as a result of fluctuating levels of consciousness or patients 
waking up from sedation. The rate of agitation in critically ill patients has been 
estimated to range from 16% to 71% [18]. Agitated patients engage in behaviors 
such as thrashing or restlessness that disrupt treatment and put themselves and oth-
ers at risk of injury. In a prospective design study, severe agitation occurs in 16% of 
mechanically ventilated patients [19]. Mechanical ventilation contributes to the fre-
quent need for sedative agents as well as non-pharmacologic management of agita-
tion. Among the non-pharmacological measures that are thought to be helpful in the 
management of the agitated intensive care patient are practices such as noise and 
light minimization. In a study, it was found that 85% of the patients who were ven-
tilated used sedative agents [20]. In the absence of a clear medical cause, clinicians 
often treat persistent or serious agitation by increasing sedative doses and combin-
ing medications. To promote mechanical ventilation, a neuromuscular blocking 
agent may be needed on occasion [19]. Despite the dangers of agitation in ventilated 
ICU patients, little is known about its occurrence, risk factors, practice trends, or 
clinical results. Clinicians may classify high-risk patients early and initiate effec-
tive, tailored treatments through understanding patient risk factors. Factors associ-
ated with severe agitation in one study; younger age, transfer from another hospital 
to the intensive care unit, acidemia, and worsening oxygenation [19]. In this study, 
the occurrence of severe agitation was associated with adverse outcomes, including 
longer ICU stay, longer duration of mechanical ventilation, and a higher rate of self- 
extubation, but not with higher mortality.

3.3  Delirium

The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) 
defines the key feature of delirium as a disturbance in attention and awareness [21]. 
Another important factor of delirium is an acute and changeable mental state. 
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Conditions that may mimic delirium include dementia, depression, and psychosis. 
Importantly, the disturbances in attention, awareness, and cognition are not 
explained by pre-existing neurocognitive disorders and do not occur in the context 
of a severely reduced level of arousal, such as sedation or coma [21]. Often occur-
ring after acute illness, surgery, or hospitalization, the development of delirium ini-
tiates a cascade of events culminating in increased morbidity and mortality. The 
long-term effects of delirium have been estimated that about 40% of delirium cases 
develop some form of chronic brain syndrome. Some studies have suggested that 
the functional decline observed during the acute delirium state may persist for 
6  months or longer after discharge from the hospital [22]. Several studies have 
found that while all other risk factors are the same, patients who develop delirium 
are much worse than patients without delirium [22]. Patients with delirium are at 
higher risk of reintubation, even if they are successfully weaned off a mechanical 
ventilator and subsequently extubated [23]. In the United States, more than 2.6 mil-
lion adults 65 years and older each year develop delirium. It can be said that condi-
tions such as iatrogenic side effects, severe illness, some medications, severe sepsis, 
hypoxia, dehydration, hypotension, metabolic disorders, and anemia can cause 
delirium. Emotional distress and sleep disturbance can contribute to the develop-
ment of delirium. Advanced age and a history of dementia have been found to con-
sistently increase the risk of delirium in various hospital settings. Similarly, the 
frequency of delirium is increased in people with additional diseases [24]. Many 
drugs can cause delirium. Use of lorazepam, midazolam, meperidine, and morphine 
is strongly associated with delirium risk [24]. Analgesic and sedative medications 
are frequently administered to critically ill patients to treat pain, agitation, and to 
decrease the physiological stress response. However, prolonged, continuous deep 
sedation of ICU patients, longer periods of mechanical ventilation, and long ICU 
stays significantly increase the risk of delirium [25]. Delirium is a clinical diagnosis 
and the condition can be easily overlooked [26]. Diagnosis is based on cognitive 
screening and careful observation of key features. Features that support the diagno-
sis of delirium include disturbances in the sleep-wake cycle, hallucinations, delu-
sions, inappropriate or unsafe behavior, and emotional lability [27]. Delirium can be 
of the hyperactive, hypoactive, or mixed type. Although agitated/hyperactive delir-
ium is seen in approximately 25% of delirium patients, it is most commonly in the 
form of hypoactive delirium [28]. Hyperactive delirium is characterized by agita-
tion, restlessness, hallucinations, and sometimes aggression. It is characterized by 
hypoactive delirium, motor retardation, apathy, and slow speech. In mixed delirium, 
symptoms of hyperactive and hypoactive delirium may coexist [29]. It has been 
reported that the prevalence of delirium in the ICU varies between 20% and 80%. 
Delirium risk in mechanically ventilated patients is between 60% and 80% [23]. 
The incidence of delirium in patients with noninvasive ventilation (NIV) and well- 
followed- up is significantly lower than in patients with invasive ventilation. The 
reason for the increase in delirium prevalence in mechanically ventilated patients; 
multisystem diseases, comorbidity, and widespread drug use can be said in these 
patients. Although in many cases NIV is advantageous and beneficial to the patient, 
mechanical ventilation should be applied if the patient is cognitively unable to 
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tolerate NIV. Given the variable nature of delirium and the associated agitation, hal-
lucinations, and psychomotor disorders, the patient may pull on the noninvasive 
positive pressure ventilation (NIPPV) mask, causing excessive mask leakage, which 
compromises ventilation, increasing the likelihood of NIPPV failure and death [30]. 
If the patient is not invasively ventilated for any reason, the patient should be moni-
tored for delirium. Delirium should often be screened using the Confusion 
Assessment Method for the ICU (CAM-ICU). When screening patients in intensive 
care, four features should be considered: (1) fluctuations in mental status; (2) inat-
tention; (3) change in consciousness; and (4) delusions and hallucinations. Despite 
its high prevalence, 72% of cases may not be diagnosed without active monitoring 
[31]. Good pain management, reducing sedative drug exposure, and implementing 
effective and powerful strategies to prevent and treat delirium in ICU patients can 
lead to significant improvements in the ICU [25]. There are several options for non- 
pharmacological treatment: mobilizing the patient early, avoiding isolating the 
patient as much as possible, having family members or loved ones visit the patient 
using a multicomponent, nonpharmacologic intervention that is focused on reduc-
ing modifiable risk factors for delirium, improving cognition, and optimizing sleep, 
mobility, hearing, and vision be used to reduce delirium in critically ill [32]. It is 
controversial whether sedative drugs should be given in terms of delirium in patients 
hospitalized in ICU. Although it is thought that sedative drugs, especially barbitu-
rates and benzodiazpines, increase delirium in intensive care patients, some studies 
have shown that the frequency of delirium also increases in people who do not take 
sedative drugs [33]. Antipsychotic drugs are often used to cure delirium in intensive 
care units, but some studies have shown that antipsychotic drugs do not reduce 
short-term mortality and do not change the severity of delirium and reduce the dura-
tion of ICU [34]. Antipsychotics, especially haloperidol, are often used for patients 
with delirium and severe agitation and safety risks but may contribute to increased 
side effects and worse long-term outcomes [35]. In several studies, it has been 
shown that dexmedetomidine prevents delirium and shortens the length of stay in 
intensive care [33]. One study has shown that while the use of prophylactic antipsy-
chotics or dexmedetomidine reduces the prevalence of delirium in critically ill 
patients, no pharmacological intervention to prevent or treat delirium changes sur-
vival or hospital stay [36]. There is currently no single drug or method proven to 
prevent or treat delirium, but perhaps a combination of several methods can work.

3.4  Depression

Patients who are critically ill and need ventilation are at risk for mental trauma 
because they are aware that their capacity to breathe is reliant on a machine. 
Furthermore, being unable to communicate reduces a patient’s sense of control, lead-
ing to feelings of helplessness, rage, and despair [37]. Apathy, loss of energy and 
diminished motivation are commonly seen with depression. Several co-morbid con-
ditions, such as obstructive pulmonary disease, cardiovascular disease, and diabetes 
mellitus, are common in these patients before they develop acute respiratory failure. 
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Patients with these chronic diseases have been confirmed to have a high prevalence 
of depressive disorders [38]. Depression is one of the most common comorbidities, 
with even moderate COPD patients having a four-fold rise in the incidence of depres-
sion as compared to controls [39]. Nonetheless, accurate evidence on the prevalence 
of depression in COPD patients is missing, with figures ranging from 6 to 71% [40]. 
According to Maurer et al. [41], the incidence of psychiatric depression in COPD 
patients ranged from 10% to 42%, with oxygen- dependent patients having the high-
est rates (up to 62%). However, in studies of patients with advanced illness, the inci-
dence of depression ranged from 37% to 71%, which is equal to or higher than 
prevalence rates in other advanced diseases such as cancer, AIDS, heart disease, and 
renal disease [41]. Depressive conditions were diagnosed in 42% of patients requir-
ing extended mechanical ventilator assistance in a survey. Twelve percent of the 
patients were diagnosed with major depression, 4% with dysthmic disorder, and 84% 
with unspecified depressive disorder [37]. Patients with depressive disorders were 
three times more likely to fail weaning in this study than those without such disor-
ders. Also patients with depressive disorders had a 2.4-fold higher mortality rate than 
people without such disorders [37]. The observation in this study shows that the pres-
ence of depressive disorders contributed to weaning failure. Antidepressant treat-
ment has been linked to a decreased risk of death. Treatment for depressive disorders 
was linked to a lower mortality rate, implying a correlation between depressive dis-
orders and mortality [37]. Therefore, the detection and treatment of patients with 
depressive symptoms are of critical importance.

3.5  Sleep Disorders

The seriousness of the condition, as well as the use of intrusive treatment modalities 
and drugs, exposes the critically ill patient to a variety of stressors in intensive care. 
Noise, glare, 24-h patient care, and other factors that disrupt sleep lead to significant 
stress in the ICU setting. Given the high prevalence of sleep disorders in the general 
population, ICU practitioners must have a thorough understanding of sleep and its 
disorders.

There are several disease-related or patient-related causes that can interrupt or 
change sleep, in addition to these environmental factors. Mechanical ventilation, 
anxiety and discomfort, and a variety of medicines widely used in the ICU, such as 
corticosteroids, b-adrenergic antagonists, antiepileptics, opiates, pressors, nonste-
roidal anti-inflammatory drugs, fluoroquinolone antibiotics, and antiretroviral 
agents, are only a few examples [42]. Withdrawal from medications that were previ-
ously part of a patient’s regular therapeutic routine but were stopped in the ICU, as 
well as nicotine withdrawal in a premorbid smoker, may disrupt sleep [43, 44]. In 
intensive care patients, sleep disorders are seen as parasomnias (rapid eye move-
ment sleep behavior disorder, sleepwalking (somnambulism) and night terrors, and 
nightmare disorder), sleep-related movement disorders, and hypersomnias of cen-
tral origin. In terms of evidence of parasomnias in the ICU, the medical literature is 
notably lacking [42]. The lack of reports of an ICU–parasomnia partnership is not 
shocking for a variety of reasons. ICU employees and doctors often assign abnormal 
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patient habits to ICU delirium. Furthermore, often ICU patients are sedated (and 
sometimes pharmacologically paralyzed), making some apparent parasomnia 
symptoms difficult to detect; even if not sedated/paralyzed, the ICU patient’s 
reduced mobility due to disease severity, multiple tubes and catheters, and con-
straints may render certain activities difficult to discern [42].

The general findings reported in the literature in patients with chronic obstructive 
pulmonary disease (COPD) with moderate hypoxemia and/or hypercapnia are a reduc-
tion in total sleep time and sleep efficiency, an increase in arousals and awakenings 
during the sleep cycle, but preservation of stages 3–4 non-REM sleep and REM sleep 
[45]. In patients with chronic respiratory failure, noninvasive mechanical ventilation 
(NMV), which is normally done overnight, alleviates hypoventilation symptoms and 
increases daytime blood gas tensions [46]. There have been very few studies conducted 
on the basic characteristics of sleep during noninvasive mechanical ventilation. Sleep 
data are provided as secondary information in a variety of studies that are primarily 
concerned with the ventilatory aspects of noninvasive ventilation during sleep.

The first research we find that provides comprehensive information on sleep 
architecture during noninvasive ventilatory assistance involves a small group of 
seven patients with extreme COPD who were observed using full-night polysom-
nography during spontaneous breathing and treatment with noninvasive positive 
pressure ventilation (nIPPV) using a nasal mask and a bi-level positive airway pres-
sure system [47]. During both spontaneous breathing and nIPPV, total sleep time 
and sleep efficiency were poor. During nIPPV, sleep latency was increased, but not 
significantly. The proportion of time spent in REM sleep decreased with nIPPV, 
while REM latency increased, but these changes were not significant. The important 
limitation of this study is the small number of patients in the sample. This may 
explain why the changes are not statistically significant.

Six patients with extreme hypercapnic COPD were treated with either 5 cmH2O 
nasal continuous positive airway pressure or nIPPV using a bi-level positive airway 
pressure system in spontaneous mode in a study. On both nights, patients were given 
extra oxygen. Oronasal or full-face mask interfaces were used in this research [48]. 
On nIPPV, overall sleep time and sleep quality were substantially improved, while 
non-REM sleep and REM sleep percentages were unaffected. This analysis, how-
ever, does not include any comprehensive quantitative data.

The main findings of a prospectively designed study were that both spontaneous 
nocturnal ventilation and sleep quality progressively improved with NMV in 
patients with thoracic restriction, measured by withdrawing NMV for one night at 6 
and 12 months after initiation of NMV [46]. However, during the withdrawal stud-
ies in this study, a mild degree of hypoventilation was observed, especially during 
REM sleep.

3.6  Stress Disorders

Staying in the intensive care unit (ICU) and being ventilated is stressful. Most survi-
vors later experience psychological problems. For most people, living in a small 
space, being unable to get out of bed and being on mechanical ventilation are a 
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source of acute stress. Even the thought of staying in intensive care can cause signifi-
cant anxiety for healthy people. The emotional outcome felt by the person after 
intensive care is related to both objective and subjective indicators of the intensive 
care experience, but it is not exactly related to the severity of the disease. Some of 
these can be attributed to personal patient characteristics and other objective indica-
tors such as length of stay in ICU or the severity of their illness, but the personal 
feeling of the ICU event may be related to both short and long-term emotional con-
sequences [49]. Staying in ICU is not only associated with acute stress but can also 
cause a psychiatric illness that is difficult to treat, such as post-traumatic stress disor-
der (PTSD) after discharge from intensive care units. PTSD is triggered by events 
that pose a serious threat to a person’s well-being or life. General response of the 
patients is intense fear, terror, or despair. People who recover from a life-threatening 
illness and develop PTSD have persistent symptoms that are divided into three 
groups: reliving symptoms, avoidance and numbness symptoms, and increased 
arousal symptoms [50]. The incidence of PTSD, based on ICU experience and not 
related to past stressful experiences, was approximately 10% in the first year after 
discharge from the hospital [51]. Among the risk factors associated with the develop-
ment of PTSD in the ICU setting, factors such as poor functional status, physical 
limitation, use of sedation, history of pre-existing psychiatric illness, being young, 
female gender, sepsis, and benzodiazepines can be mentioned. Early detection of 
risky patients and interventions in the form of social support, application of self- help 
guidelines, and psychiatric consultations after discharge from intensive care have 
been shown to reduce the prevalence of ICU-associated PTSD [52]. Although female 
gender has long been considered a risk factor for the development of PTSD, the 
importance of gender in the development of PTSD after critical illness remains 
unclear [53]. Post-ICU memories of psychotic experiences in the ICU are powerful 
predictors of PTSD, delirium may be a real risk factor for PTSD in the ICU setting. 
One study showed that delirium may be a risk factor for PTSD after ICU [54]. ICU 
patients who develop PTSD may try to suppress their memories; however, trying not 
to think about such emotionally charged memories leads to thoughts accompanied by 
more physiological arousal [55]. One study showed that patients with severe PTSD-
related symptoms were those who did not fully remember the ICU, but still experi-
enced vivid delusional memories, such as the staff trying to kill them, events in the 
ICU [56]. In studies of intensive care patients requiring short-term mechanical ven-
tilation, the prevalence of PTSD or PTSD-related symptoms has been shown to be 
between 8 and 51%. In addition, it is thought that the risk of developing PTSD may 
increase even more in critically ill patients who need long-term mechanical ventila-
tion. Because the presence of an endotracheal tube makes it difficult for patients to 
communicate and speak their needs. In addition, the use of ropes, devices, sedative 
agents, and neuromuscular blocking agents prevents the patient from moving. 
Another disadvantage of mechanically ventilating patients is that separating the 
patient from the ventilator can be particularly stressful; patients may experience 
increased respiratory work, gas exchange abnormalities, and cardiovascular disor-
ders [50]. In some studies, it is thought that low cortisol levels in the blood may cause 
PTSD, on the contrary, it has been shown that high cortisol levels may be protective 
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against PTSD. Intranasal administration of oxytocin can be a promising pharmaco-
logical agent for preventing PTSD. Evidence from studies in animals and healthy and 
psychiatric human populations has shown that oxytocin administration can regulate 
glucocorticoid and autonomic stress reactivity and prevent PTSD [51]. Some studies 
have shown that an ICU diary can be used to reduce incipient PTSD, where daily 
events can be recorded by family members and healthcare professionals. It is possi-
ble that the intensive care diary allows a person to re-read the diary for weeks after 
discharge from intensive care to provide a consistent narrative to his or her memory, 
thereby reducing his/her perceived distress and changing his/her thoughts about 
intensive care experiences. In addition, it is thought that using the ICU diary together 
with photographs may help fill the gaps in patients’ memories [55].
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4.1  Introduction

Anxiety and depression are common comorbidities in patients with respiratory fail-
ure. Often, the survivors of acute respiratory distress syndrome (ARDS) and other 
critical illnesses have symptoms suggestive of considerable anxiety, depression, and 
posttraumatic stress disorder (PTSD) [1]. Functional disability, poor mental health, 
and impaired quality of life are common in patients who received treatment in the 
intensive care unit (ICU) [2, 3]. Long-term psychological impairment is an element 
that contributes to poor quality of life in these patients [3]. This remains to be an 
important global health problem that warrants long-term monitoring in designated 
ICU follow-up clinics [4, 5]. Several factors such as human resource shortages, 
fragmented service delivery models, deficiency in implementation, change in pol-
icy, and presence of stigma—all can contribute to the existing “mental health treat-
ment gap” [4]. Psychiatric disorders which are associated with respiratory failure 
and ICU stay are commonly anxiety, depression, and PTSD [6]. Delirium and 
dementia associated with cognitive dysfunction also have been reported in respira-
tory failure [7, 8].
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4.2  Definition and Magnitude of Problem

Anxiety disorders: This is diagnosed when there is in appropriate worry and hyper- 
arousal that are troublesome to normal functioning [9]. The key elements of anxiety 
disorders are inappropriate and durable fear and anxiety. It also includes avoidance 
of perceived threats, and panic attacks [10]. Panic-level anxiety may involve extreme 
fear, rapid breathing, and palpitations. Panic attacks are generally brief, usually last 
for 10 min. Patient suffers from quick onset of undue fear, palpitations, rapid breath-
ing, nausea, dizziness, and fear of death [11]. The global prevalence of anxiety 
disorders is as high as 7.3% [12]. Anxiety disorders have a detrimental effect on the 
quality of life, especially when left untreated [13]. Anxiety especially generalized 
anxiety disorders or panic disorders often coexist with depressive disorders. 
Frequently, the anxiety disorders remain underdiagnosed and undertreated [12].

Depression: it has been observed in a third of survivors of ARDS, but the precise 
nature of their symptoms in critically ill survivors is unknown. Both young and 
older patients suffer from depression. Depression is characterized by a mood disor-
der associated with tenacious or firm of impending doom, apathy, and lack of moti-
vation to work [2]. Major depression is the classic type which is a state where one 
loses interest in all types of activities. Others are seasonal affective disorder, persis-
tent depressive disorder, and bipolar disorder. Depression is four to five times more 
common than post-traumatic distress disorder in a critically ill survivor and associ-
ated with somatic symptoms [2].

Post-traumatic stress disorder (PTSD): Incidence of PTSD is 50% among ICU 
survivors but according to more recent reports it is 20%. PTSD is a mental health 
disorder more common in children than adult. Symptoms may include anger, irrita-
bility, uncontrollable thoughts, nightmares, and severe anxiety. Usually, four types of 
symptoms are seen in PTSD: impertinent and unwanted memories, avoidance, nega-
tive cognition, and hyperarousal [14]. Symptoms vary from person to person. PTSD 
may increase the risk of anxiety and depression. In PTSD, there are issues with drugs 
or alcohol use, eating disorders, and suicidal thoughts as well as attempts [15].

Survivors of ARDS suffer long-term psychiatric disorder after hospital discharge. 
In ARDS, survivors the prevalence of depression or anxiety is reported to be around 
30% and that of PTSD is stated to be approximately 25% at 6 and 12 months fol-
lowing discharge [6] Long-term manifestation of anxiety disorders, depression, and 
PTSD are common in the first 5 years of ARDS [1]. Some researchers describe that 
there is an overlap between depression, anxiety disorder, and obsessive-compulsive 
disorder (OCD) [16]. OCD and PTSD were previously categorized under the anxi-
ety disorders, but recently, it has been included in other chapters in the fifth edition 
of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) [17].

4.2.1  How to Assess Anxiety Disorders, Depression, and PTSD?

Symptoms of anxiety and depression are evaluated using the respective subscales of 
the Hospital Anxiety and Depression Scale (HADS) [18]. Each HADS subscale 
ranges from 0 to 21. A higher score indicates worse symptoms and a score of ≥8 
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indicates substantial symptoms. The symptoms of PTSD are determined using one 
scale termed as Impact of Event Scale-Revised (IES-R). The IES-R score ranges 
from 0 to 4. A higher score indicates worse symptoms of PTSD and a score ≥1.6 
indicates substantial symptoms of PTSD among ARDS survivors [19, 20]. Higher 
Acute Physiology and Chronic Health Evaluation (APACHE) III score was consid-
erably associated with higher scores on the IES and HADS anxiety.

4.2.2  Risk Factors for Anxiety Disorders, Depression, and PTSD

An association was found between female gender and a higher IES score [21]. 
Corticosteroid treatment was found to be associated with less severe anxiety symp-
toms [21]. More severe PTSD and depression symptoms were found in Granulocyte- 
macrophage- colony-stimulating factor (GM-CSF)-treated patients [21]. GM-CSF 
treatment, younger age, and more severe illness were found to be independently 
associated with more severe psychiatric symptoms [21]. Younger age, female gen-
der, obesity, preexisting psychiatric illness, lower educational standard, baseline 
(i.e., prior to ICU admission) unemployment, lower in-ICU blood glucose level, 
alcohol misuse, and greater in-ICU use of opioids were significantly associated with 
psychiatric symptoms [6]. Huang et al. [6] considered the following variables for 
analysis: age, sex, APACHE III score, ventilator-free days, organ failure days, drug 
treatment, and days of corticosteroid treatment during ICU stay. They found no 
association between the severity of illness (i.e., APACHE III, PaO2/FiO2 ratio, num-
ber of organ failures, hemodialysis, and vasopressors) and the psychiatric symp-
toms. Moreover, no association was observed between ARDS risk factors (sepsis vs. 
others), the type of ICU, duration of mechanical ventilation, and ICU length of stay 
with psychiatric symptoms in any analysis [6].

4.2.3  Pathophysiology

Pro-inflammatory cytokines, frightening memories that are experienced in the ICU, 
and stressful life changes after the hospital discharge—all may be potential stimula-
tors for the development of psychiatric symptoms. There are several mechanisms 
explaining how critical illness might directly affect the brain and long-term behav-
ioral outcomes [22]. The physiologic stress of acute illness and the associated 
inflammatory state can lead to massive neuroendocrine and immunologic responses 
that interact and probably contribute to long-term neuropsychiatric sequelae. 
Corticosteroid treatment has been found to be associated with less severe psychiat-
ric symptoms in survivors of ARDS, sepsis, and cardiac surgery [20, 22].

Recently, immune modulatory therapies have achieved importance for the man-
agement of systemic inflammatory states such as ARDS and sepsis. However, it is 
still not clear whether immune modulatory therapies other than glucocorticoids 
affect behavioral outcomes. Recent literature suggests pro-inflammatory cytokines 
influence the brain, alters neurotransmitter function that may be the reason for the 
pathogenesis of depression and PTSD [23].
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4.2.4  Long-Term Potentiation and Stress-Related Memory

Protein kinase M zeta (PKMζ) was found to play an important role in maintaining 
stress-related memory [24, 25]. PKMζ, an atypical isoform of protein kinase C 
(PKC) enzyme, has the ability to phosphorylate serine/threonine residues. PKMζ is 
found to be involved in the stress response and depressive-like behavior. Excessive 
stress initiates maladaptive changes to the system and can lead to depression [25]. 
Stress can adversely enhance long-term potentiation (LTP) resulting in altered syn-
aptic transmission (synaptic plasticity) leading to mental illness [26]. PKMζ, plays 
a pivotal role in the maintenance of LTP, may participate in the development of 
depression and might be one of the potential targets during treatment with antide-
pressants [25, 26].

4.2.5  Treatment

Mild and moderate anxiety can be managed through pharmacological therapy 
and exercise. Severe anxiety and depression warrant pharmacological interven-
tion, psychotherapy, or a combined approach. Pharmacological intervention, 
such as selective serotonin reuptake inhibitors (SSRIs), is used for patients hav-
ing moderate to severe symptoms [27]. Pharmacological intervention is more 
acceptable and widely used, especially in countries and regions where psycho-
therapy is unavailable. Pharmacological therapy with antidepressants has many 
limitations. Currently, available antidepressants require weeks of treatment 
before any discernible benefits [28]. If depressive symptoms last longer, meticu-
lous treatment is required. In an effort to develop novel antidepressants, several 
research studies have been carried out in the past to investigate new systems and 
molecular targets that do not belong to the traditionally focused monoamine sys-
tems [29, 30].

Recently, ketamine has been found to have some role in the treatment of major 
depression in respiratory failure. Ketamine modulates functional connectivity in the 
area of prefrontal, striatal, and anterior cingulate cortex in major depressive disorder 
[31]. Propranolol and benzodiazepine enhance inhibitory transmission and reduce 
CNS adrenergic drive and hence they are used successfully in the treatment of anxi-
ety and PTSD disorder [14, 32].

The number of survivors of critical illness is rapidly rising owing to the increased 
admission rate and decreasing mortality rates. Although the survivors recover from 
their acute illness, they can develop various long-term squeals. Immobility induced 
by physical restriction is known to be associated with the development of psychiat-
ric disorders. Regular physical exercise in non-ICU settings can decrease psychiat-
ric symptoms [15]. Mindfulness-based stress reduction and mindfulness-based 
cognitive therapy have shown promising role in the amelioration of anxiety, depres-
sion, and posttraumatic stress disorder [14, 33].
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4.3  Delirium and Dementia

ARDS, a leading cause of acute respiratory failure, is associated with high mortality 
and morbidity. Patients with ARDS were found to have the highest prevalence of 
delirium and persistent coma, compared with intubated non-ARDS and non- 
intubated patients [34]. Delirium in ICU and dementia are strongly associated with 
ARDS independent of mechanical ventilation [34]. Delirium in ICU setting is asso-
ciated with considerable morbidity and mortality. However, the risk of delirium and 
its impact on mortality in ARDS patients is unknown. With the decrease of mortality 
in patients with ARDS over time due to improvement of management, it is becom-
ing evident that up to 70% of survivors of ARDS develop new cognitive, physical, 
and functional impairments during their critical illnesses [34]. These deficits can 
persist for long periods after discharge from hospital and can lead to inability to 
resume to work and incapability about self-care. Certainly, these attribute to psy-
chological morbidity and reduced health-related quality of life. Delirium is a com-
mon manifestation acute brain dysfunction in medical and surgical ICU patients, 
with prevalence rate as high as 80% [8].

The American Psychiatric Association (in the Diagnostic and Statistical Manual 
of Mental Disorders, fifth edition) put forward the definition of delirium that is 
based on the following criteria: (1) disturbance in attention (i.e., a decreased ability 
to direct, focus, sustain, and shift attention) and awareness; (2) the disturbance 
develops over a short span of time (usually hours to a few days), and tends to fluctu-
ate in severity during the course of a day; (3) an additional disturbance in cognition 
(e.g., memory deficit, disorientation, language, visuo-spatial ability, or perception); 
(4) a disturbance that is not better explained by other preexisting, evolving, or 
already established neurocognitive disorder and which does not occur in the context 
of a severely reduced level of arousal, for example, coma; and (5) there is evidence 
from medical or familial history, physical examination, or laboratory tests that the 
disturbance is caused by a medical condition, substance intoxication or withdrawal 
or exposure to a toxin or due to multiple etiologies effect [35, 36].

Delirium can be classified into subtypes based on psychomotor behavior such as 
hypoactive, hyperactive, or mixed. “Hypoactive” delirium has high prevalence 
among critically ill patients and is characterized by decreased responsiveness, with-
drawal, and apathy. “Hyperactive” delirium occurs in a few proportions of patients 
(around 1.6% in an estimate) and is manifested with agitation, restlessness, and 
emotional liability [8]. “Hypoactive” delirium can be more problematic than “hyper-
active” delirium as the former is complicated with late detection and worse progno-
sis [8]. The “mixed” type is also common among ICU patient. Delirium may lead to 
long-term cognitive impairment in critical illness survivors.

The pathophysiology of delirium in critically ill patients is poorly understood. 
The imbalance of neurotransmitter with excess of dopamine and depletion of ace-
tylcholine may be one possibility. Hyperactivity of several receptors such as gamma- 
aminobutyric acid (GABA), glutamate, serotonin, N-methyl-d-aspartate (NMDA), 
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and endorphin may have some role [37]. Releases of inflammatory kinins, impaired 
oxidative metabolism, and altered availability of large neutral amino acids—all 
have been implicated in the pathogenesis of delirium [38].

The relationship between sleep disturbances and ICU delirium has not been ade-
quately studied. However, there may be an association between sleep disturbances 
and delirium in ICU patients [39]. Sleep deprivation impairs cognition. The rela-
tionship between sleep and delirium during critical illness is a promising area of 
ongoing research [8]. On an average, ICU patients sleep only 2 h per day, and less 
than 6% of their sleep is random eye movement sleep [40]. Cooper and coworkers 
[41] used polysomnography in 20 mechanically ventilated ICU patients of respira-
tory failure and observed that every patient had severely disrupted sleep or none at 
all. Such disturbances can adversely affect protein synthesis, energy expenditure, 
and both cellular as well as humoral immunity and thereby can contribute to organ 
dysfunction such as delirium [42, 43].

NIV is a widely accepted treatment that has been used for diseases such as acute 
exacerbation of COPD and cardiogenic pulmonary edema for more than two 
decades. The advantages of NIV include no requirement for endotracheal intuba-
tion, which lowers the risk of ventilator-associated pneumonia, a shorter ICU length 
of stay, decreased hospitalization cost, and reduced incidence of short- and long- 
term psychiatric disorders.

4.3.1  Screening Tools for Delirium

Sedation–Agitation Scale (SAS) such as Richmond Agitation–Sedation Scale 
(RASS) is used to assess consciousness [44]. The Confusion Assessment Method 
for the Intensive Care Unit (CAM-ICU) and the Intensive Care Delirium Screening 
Checklist (ICDSC) are the two best-studied and most widely accepted scales in 
clinical practice [38].

4.3.2  Risk Factors, Prevention and Treatment of Delirium

Male sex, longer duration of hospitalization, use of neuromuscular blockade, ben-
zodiazepine and continuous infusion of propofol, and concurrent depression were 
potential risk factors for the occurrence of delirium in patients with ARDS [45]. 
Concurrent depression is an important risk factor of delirium among elderly and 
hospitalized patient. The temporal relationship between administration of sedatives 
and analgesics and ICU delirium has also been studied [8].

Symptoms of anxiety and PTSD have been linked with delirium, but evidence is 
not clear. PTSD is associated with a delusion which is a key component of delirium 
[46]. Other factors are hypoxia, metabolic and electrolyte imbalances, infection, 
dehydration, hyperthermia, sepsis, psychoactive medications, use of sedation, 
coma, mechanical ventilation, and sleep deprivation [36].
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Early recognition remains to be the key element in the management of delirium. 
There is very little evidence to manage established delirium, and most existing trials 
are pilot studies. Various pharmacologic agents including antipsychotics, statins, ste-
roids, melatonin, opioids, benzodiazepines, and dexmedetomidine are used to treat 
delirium in the clinical setting [47–49]. The use of benzodiazepines should be avoided 
in the intensive care unit, except for the treatment of specific conditions. Sedation with 
dexmedetomidine rather than benzodiazepines is beneficial to reduce the incidence of 
delirium in the ICU. The rates of agitation, anxiety, or delirium are lower with dexme-
detomidine than with propofol but are equivalent to those with midazolam [50].

Haloperidol is a commonly used agent to treat delirium followed by benzodiaz-
epines and dexmedetomidine. An updated Cochrane review in 2019 on pharmaco-
logical interventions for the treatment of delirium in critically ill adults concludes 
that dexmedetomidine probably prevents delirium compared with placebo or benzo-
diazepines. It also emphasizes that the sedation-minimization strategy might pre-
vent delirium owing to reduced exposure to sedatives while antipsychotics may not 
prevent delirium [51].

Non-pharmacological interventions are physical therapy (e.g., mobilization), 
occupational therapy, cognitive rehabilitation (e.g., re-orientation), sleep promotion 
therapy (e.g., light and sound therapy), and family involvement may be effective 
with low or moderate quality of evidence [51, 52]. Light therapy can improve the 
patient’s circadian rhythm and thereby can contribute to reduce the incidence of 
delirium [53]. Multicomponent interventions appear to be the most promising meth-
ods in the management of delirium [53].

The “ABCDEF bundle” is an evidence-based approach that helps guide well- 
rounded patient care and optimal resource utilization. The bundle can be utilized by 
clinicians to achieve better control of pain and more interactive ICU patients who 
can safely participate in higher-order physical and cognitive activities at the earliest 
point in their critical illness. Thus, the bundle helps in optimizing ICU patient 
recovery and outcomes [46]. The components of the ABCDEF bundle are as fol-
lows—(a) Assess, prevent, and manage pain, (b) Both Spontaneous Awakening 
Trials (SAT) and Spontaneous Breathing Trials (SBT), (c) Choice of analgesia and 
sedation, (d) Delirium: assess, prevent, and manage, (e) Early mobility and Exercise, 
and (f) Family involvement and empowerment. The bundle is intended in achieving 
prevention of symptoms, assessment, and management rather than influencing the 
actual disease processes and is applicable to every ICU patient regardless of admis-
sion diagnosis or status. A large cohort study evaluating the relationship between 
ABCDEF bundle and patient-centered outcomes showed a considerable reduction 
in the incidence of delirium [52, 54].

4.3.3  Dementia

Delirium is an abrupt onset of reduced orientation or awareness to the environment. 
There is alteration of attention, consciousness, and cognition. Dementia is a gradual 
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process of cognitive decline, and attention is affected much later in the disease 
course [7, 55].

Dementia is a chronic or persistent disorder of mental processes owing to brain 
disease or injury, associated with memory disorders, and personality changes. 
Dementia is progressive cognitive impairment in clear consciousness [56]. The hall-
mark feature of dementia is cognitive impairment [56]. There is a considerable asso-
ciation between dementia and impaired reasoning in ICU patients, especially in 
elderly (≥65 years old). There is a long-term risk of newly diagnosed dementia in 
survivors of acute respiratory failure (ARF) who are admitted to the ICU, and the 
risk may be related to age and other hospital factors [57]. Length of ICU stay, ICU 
readmission, and length of hospital stay are independently associated with the risk 
of dementia. Long-term risks of subsequent dementia in patients admitted to the 
ICU put on mechanical ventilation, and then survive to hospital discharge increase 
with age and are higher in women than in men. Additionally, longer ICU hospital 
stays and more ICU readmissions are significantly associated with developing 
dementia in this specific group [57].

Alzheimer’s disease, characterized by cerebral accumulation and deposition of 
the amyloid-β peptide, is the most common type of cognitive impairment which has 
a significant correlation with dementia in respiratory failure survivors [58]. ARDS 
due to pulmonary etiology may expose patients to more severe hypoxemia, whereas 
ARDS due to sepsis may expose them to more severe inflammatory activation. Both 
will increase hospital stay and directly related to delirium and dementia [58].

Individuals suffering from chronic lung disease are at increased risk of a decline 
in cognitive function. History of smoking, hypertension, and hypoxemia are the risk 
factors for cognitive impairment. Chronic Obstructive Pulmonary Disease (COPD) 
patients are consistently at increased risk of cognitive impairment, cognitive decline, 
and dementia. The severity and frequency increase with advancement of disease. In 
COPD patients, the cognitive function has been assessed and compared between 
patients with acute exacerbation (AECOPD) and those without exacerbations and 
healthy controls [59]. The study revealed that more than 50% of those with AECOPD 
had suffered moderate to severe cognitive impairment and was found to be associ-
ated with duration of hospitalization and reduced quality of life [59]. Restrictive 
lung disease in younger age group with poor lung functions has been found to be 
associated with a greater risk of dementia in advanced age. Chronic cerebrovascular 
pathology, affecting both large and small vessels and COPD, a chronic hypoxemic 
condition, is associated with cognitive deterioration [60].

The survivors of ALI/ARDS and other critical respiratory illnesses frequently 
suffer from anxiety disorders, depression, and posttraumatic stress disorder (PTSD) 
symptoms. The etiology of long-term physical and neuropsychiatric impairments 
among ARDS survivors remains unclear, and the interventions for reducing these 
impairments are yet to be identified [61].

The psychological and neuropsychological problems are frequent in respiratory 
diseases and adversely affect the health care process including rehabilitation ther-
apy. This ultimately influences the quality of life to a considerable amount and the 
final outcome. Reducing the practical burden of cognitive recovery following 
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critical illness depends crucially on understanding the pathology of brain injury and 
lung injury. The impact is unique for each individual. The primary area of concern 
includes the reduced level of energy, reduced activity levels, easy fatigue, disrupted 
relationships, anxiety, apathy, and fear of breathlessness. The physical symptoms of 
breathlessness are exacerbated by anxiety and panic and a vicious cycle is initiated 
which escalates the breathlessness and perpetuates the condition with further panic.

In-hospital screening of psychiatric history in critically ill patients may be useful 
to predict and identify the subset of patients that require special attention and struc-
tured specialist psychiatric input to improve their quality of life after critical illness. 
The patient’s family should be included in the treatment program.

Future research should focus on certain areas such as diagnostic and risk factors, 
assessments for prevention, and monitoring purposes. Research is welcome about 
whether combining single interventions having potential benefits against delirium 
into the multicomponent interventions can show any better effect or not.
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5Concept of “Vulnerable to Stress” Critical 
Illness-Psychological Stress 
and Susceptibility in Noninvasive 
Ventilator Support

Şengül Kocamer Şahin

5.1  Vulnerable to Stress

Stress is something that everyone, young and old, has to contend with on a daily 
basis, and it is been dubbed the “cause of all diseases.” Stress is an inevitable part of 
life that we all experience at some stage. The mild stress response is the necessary 
stress that is beneficial in the organism to adapt to the environment. Stress can range 
from mild occurrences to extreme traumatic stress, all of which can jeopardize an 
individual’s physical health and safety, trust, credibility, and mental well-being, as 
well as trigger distress in everyday life [1]. Excessive stress effect is a risk factor for 
cardiovascular, metabolic, and immunological diseases as well as stress-related psy-
chopathologies such as depression and anxiety. And, at this point, the sensitivity and 
responsiveness of individuals to stress are critical [2].

“Vulnerable to Stress” is the process of negative adaptation to the consequences 
brought about by a decrease in the capacity to cope with the factors that cause stress 
and the recovery capacity. Individuals’ behavioral and physiological responses to 
the same stressors differ greatly, as is well understood. These stress response mech-
anisms may be harmful if they are dysregulated. Some people exhibit physical 
symptoms and others exhibit emotional reactions. Sometimes these physical and 
emotional responses go into a vicious circle, potentializing each other. The patient’s 
need for NIV and the way she/he responds to the stress that occurs when trying to 
adapt to NIV is important. Excessive stress vulnerability will make acceptance and 
compliance with NIV difficult.

Genetic and environmental factors that determine our stress vulnerability come 
to life with us. The interaction of genetic factors with early life experiences causes 
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altered endocrine regulations and epigenetic changes during brain development that 
program gene expression patterns for an evolving phenotype. These programmed 
phenotypes can affect disease resistance or vulnerability to later life challenges [3]. 
However, not only that, and some diseases and life events that develop later in life 
continue to be in this state. Although vulnerability to this stress occurs mainly in the 
early stages of life, there are still things we can do to increase resilience to stress in 
a disease process, such as the need for NIV in adults. What can be done about this 
will be explained in the following part of this section.

5.2  Resilience to Stress

Resilience is described as the ability to overcome stress or adversity, as well as a 
degree of resistance to environmental risk. Flexibility is at the core of the concept 
of resilience. Thanks to this flexibility, individuals recover in a relatively shorter 
time in the face of difficult situations they encounter. Psychological flexibility is 
divided into two parts: (a) the experiential avoidance and acceptance processes that 
enable the person to engage in present-moment awareness, and (b) the act of mov-
ing toward objectives that are consistent with the chosen values through unpleasant 
psychological responses [4]. Psychological flexibility has been linked to general 
psychological well-being, such as quality of life, depression, and anxiety, in a mild 
to the strong way [5]. “Psychological resilience” is a “dynamic process” just like 
vulnerability. In the face of difficult life events, the process of coping effectively 
when under risk and adapting in a healthy way continues throughout life.

Chronic diseases are conditions that mostly affect individuals physically, emo-
tionally, and psychosocially, cause stress, and require lifelong follow-up and 
treatment. Each individual is affected by this process at different levels. While 
some individuals successfully adapt and cope with problems by showing flexible 
characteristics, for others it is a very difficult process to cope with difficulties and 
obstacles. Health-related resilience can be defined as the ability to control existing 
or potential health problems, to fulfill responsibilities, and to adapt to them [6].

5.3  Why Is the Stress Vulnerability Important in NIV?

Psychological factors are important in the acceptance and maintenance of noninva-
sive ventilation (NIV). Despite the fact that NIV can provide significant clinical 
improvement, patients often reject it, or do not use it appropriately. NIV rejection or 
improper use leads to worse clinical outcomes and increased healthcare costs [7]. At 
this point, the psychological state of the patient, his/her vulnerability to stress, the 
type of underlying disease requiring NIV, and his resilience to stress are important.
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5.4  Mechanism of Stress Adaptation

A natural physiological and behavioral stress response can be induced by an exter-
nal, unforeseen stressor. The hypothalamic–pituitary–adrenal (HPA) axis is acti-
vated in this natural and basic response, which results in an organism’s adaptive 
ability, with a relative peak of serum cortisol or corticosterone after stress exposure. 
It is accompanied by a rapid recovery. However, depending on each person’s ability 
to respond to powerful stressors, prolonged exposure to stressful events (i.e., over 
weeks) can lead to chronic stress and long-term consequences.

Allostasis is the active process of adapting to stressors through mediators such 
as cortisol and the autonomic, metabolic, and immune system that act together in 
a nonlinear way to maintain homeostasis [8]. The hypothalamic–pituitary–adre-
nal (HPA) axis, as well as the autonomic nervous system, mediates physiological 
stress responses, which are built to produce stress adaptation and preserve allo-
stasis [9].

An important consequence of stress is the remodeling of the neural structure, 
which can be a sign of successful adaptation. The persistence of these changes when 
the stress is over indicates failed resilience. Excitatory amino acids and glucocorti-
coids play key roles in these processes. As a result, epigenetic mechanisms are a 
constantly changing gene expression pattern during stress [9].

5.5  Factors Related with Stress Vulnerability/Resilience

Individual personality traits, coping mechanisms, and different protective factors 
that mediate the effects of stress can all influence how people react to similar stress. 
In recent years, commitment, acceptance, early life stress, environmental, and 
genetic factors have all been established as factors influencing an individual’s stress 
response [10]. Early life stress susceptibility to depression and suicidal behavior is 
also mediated by microRNAs [11]. Individuals who exhibit specific behavioral and 
physiological stress-related characteristics as a result of genetic and epigenetic 
alterations and are labeled vulnerable have been found to be affected by certain 
stress-related diseases, while resilience mechanisms protect against these conse-
quences [12, 13]. Early life history, including traumatic encounters, can alter the 
genetic profile through epigenetic processes, raising vulnerability to stressful life 
events. Of course, I mentioned that this resilience is not only related to early life 
experiments and is a “dynamic process.” The process of coping effectively and 
healthy adaptation in the face of difficult life events, including illness, continues 
throughout life.

The factors related with stress vulnerability and resilience can be classified as 
follows [14–16].

5 Concept of “Vulnerable to Stress” Critical Illness-Psychological Stress…



62

5.5.1  Vulnerability

• Negative emotions
• Socio-environmental factors
• Family heritage
• Early life stress
• Chronic illness
• Chronic treatment

5.5.2  Resilience

• Positive emotions
• Socio-environmental factors
• Higher cognitive flexibilty
• Active coping style
• Exercise
• Psychological hardiness
• Social skills and self-esteem
• Sense of hope
• Respect and esteem for others
• A sense that he/she has control over life
• Interpreting the traumatic experiences as not own fault.
• Acceptance of funding and assistance
• Support people
• Peer interactions that are positive
• Hobbies and artistic endeavors

5.5.3  Health-Related Resilience

• Control: The use of resources required to evaluate, interpret, and respond to 
health stressors through the internal locus of control.

• The challenge: Seeing change as an opportunity for improvement and re- 
evaluating health stressors as a beneficial potential.

• Fulfilling responsibilities: Doing appropriate activities to deal with health 
stressors.

Since the main subject of this chapter is patients in noninvasive ventilator sup-
port, I will continue the article by focusing on factors related to diseases. Individuals 
panic when they misinterpret bodily stimuli as more threatening than they are and 
as a warning of imminent risk, according to psychological theories of anxiety. For 
example, when a patient with acute or chronic pulmonary disease experiences dys-
pnea, he or she is likely to misinterpret the sensation of breathlessness (e.g., “I’m 
going to die”). In vulnerable patients, this results in an increase in physiological 
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arousal, as well as additional stimuli and misinterpretations. Although breathless-
ness in patients with pulmonary disease can indicate actual risk, patients with panic 
disorder have more negative cognitions than patients without any anxiety disorder, 
but the pulmonary function is unaffected.

In chronic inflammatory disorders, the role of stressors and stress-modulating 
factors has been repeatedly reported in recent years. Various stressors and stress- 
modulating factors have been suggested to influence the course of chronic inflama-
tuar disease development according to stress–vulnerability models [17]. When the 
literature on coping and chronic illness is reviewed, it shows that coping strategies 
have an effect on adaptation to chronic diseases. It can be predicted that if coping, 
self-sufficiency, social support, and psychological resilience are high in chronic dis-
eases, this may have positive effects on treatment compliance, quality of life, anxi-
ety, and depression.

5.6  Psychological Impact of Acute and Chronic Illnesses 
that May Require NIMV

NIMV is used in the management of acute respiratory emergencies, including acute 
hypoxic and hypercapneic respiratory failure, as well as; it is used in the established 
treatment of congestive heart failure (CHF), pneumonia, and chronic obstructive 
pulmonary disease. Medical doctors should consider the mental and emotional sta-
tus of the patients as well as the physical status both in acute and chronic illnesses. 
So, we will review the psychological effects of the illnesses that may require NIMV 
that increase stress sensitivity mentioned above. While these patients are trying to 
adapt to their already existing illnesses, they also try to adapt to NIMV. To cope with 
both, their psychological vulnerability/resilience must be taken into account.

Acute illnesses that put each patient’s life in jeopardy cause a great deal of anxi-
ety. Long-term morbidity, such as depression, anxiety, and other psychological dis-
orders, can result from these experiences in critical illness survivors [18]. In the 
3–14 months after being discharged from an intensive care unit, 25–46% of patients 
experience anxiety symptoms [19]. Patients who receive invasive ventilation have a 
variety of stressful experiences, including feeling uncomfortable when left alone, 
and having a bad sleeping pattern [20].

Anxiety during NIMV is one source of distress that could lead to a ventilator 
malfunction caused by patient-ventilator dyssynchrony. Schmidt and colleagues 
discovered that patients who received NIV in the ICU had a high degree of anxiety 
(37%) [21]. Patients’ unfamiliarity with the machine in acute situations, and their 
inability to communicate normally when using the NIV device for the first time due 
to respiratory discomfort may cause anger and irritation [22].

Schmidt et al. investigated about “the anxiety associated with an NIV session.” 
They found that 37% of patients and 45% of relatives said they were very anxious. 
Dyspnea during NIV, a long NIV session, and the need for someone to be at the 
bedside have all been reported as independent risk factors for high anxiety in 
patients. “Seeing their relatives unable to communicate” was linked to a higher 
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degree of anxiety in relatives, while getting “clear explanations” was a protective 
factor. For both patients and family, none of the patient demographic features were 
linked to anxiety during NIV sessions [21].

Anxiety, depression, and post-traumatic stress disorder (PTSD) are all seen fre-
quently in the first 5 years after acute respiratory distress syndrome (ARDS). Long- 
term mental health care planning after ARDS can benefit from in-hospital screening 
of psychiatric history, including recent anxiety and depression symptoms [23]. 
Niyomrat et al. found that patients with acute respiratory failure who received non-
invasive ventilator support reported moderate comfort, which was linked to anxiety, 
pain, and social support. They suggest that if the pain and anxiety can be better 
treated, patients’ satisfaction levels will increase [24].

I would like to mention also the psychological consequences of COVID-19 due 
to the increasing number of people who need NIMV acutely or chronically due to 
the COVID-19 Outbreak. A study of 402 adults who survived COVID-19 found that 
a large proportion of patients self-rated in the psychopathological range as 28% for 
PTSD, 31% for depression, 42% for anxiety, 20% for OC symptoms, and 40% for 
insomnia [25]. Women were found to have higher rates of anxiety and depression in 
this research. Most psychopathological tests showed improved scores in patients 
with a stable prior clinical diagnosis. The basic systemic immune inflammation 
index, which represents the immune response and systemic inflammation and is 
based on peripheral lymphocyte, neutrophil, and platelet counts, was found to be 
positively associated with depression and anxiety scores at follow-up. In light of the 
troubling effect of COVID-19 infection on mental well-being, new insights into 
inflammation in psychiatry, and this finding of worse inflammation leading to worse 
depression, Mazza et al. proposed assessing psychopathology in COVID-19 survi-
vors and furthering studies on inflammatory biomarkers in order to diagnose and 
treat emergent psychiatric disorders [25].

Congestive heart failure: Depression and anxiety disorders are prevalent in 
patients with heart failure and are linked to negative outcomes such as decreased 
adherence to medication, increased hospitalizations, poor function, and increased 
mortality. Despite the negative consequences of these conditions, anxiety and 
depression in heart failure patients are underdiagnosed and undertreated [26]. 
Depression is linked to the onset and progression of heart failure, as well as an 
increased risk of death, by behavioral and pathophysiological mechanisms. Since 
the signs of depression and heart disease overlap so often, diagnosing depression 
can be complicated and time-consuming. There are currently no specific recom-
mendations for depression screening in heart failure patients, partially due to a lack 
of evidence that depression screening enhances cardiac outcomes. Early use of mea-
sures for screening depression, such as the Beck Depression Inventory and the 
Geriatric Depression Scale, is recommended by European guidelines, as they are 
both accurate and simple to use.

In patients with heart failure, there is little research on the effectiveness of phar-
macological care and psychotherapy. In heart failure patients, however, cognitive- 
behavioral therapy has been shown to improve outcomes, and selective serotonin 
reuptake inhibitors tend to be safe [27]. Tully et al. advocate for the use of a variety 
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of therapies in the recovery of heart failure patients who may have psychological 
problems. Cognitive behavioral therapy, exercise, and anxiolytics were all linked to 
major improvements in depression and anxiety, but their effects were distinct [28]. 
Tully et al. emphasized that treating primary generalized anxiety disorder resulted 
in a substantial reduction in depressive symptoms, which may be attributed to 
improvements in somatic depression symptoms. They showed that participating in 
an exercise program was linked to a substantial decrease in somatic depression 
symptoms.

Pneumonia: An unprecedented number of people have experienced mechanical 
ventilation due to pneumonia due to the coronavirus disease (COVID-19) outbreak. 
Therefore, the psychological consequences of the pneumonia by lowering psycho-
logical resilience have become more important recently.

The feeling of air hunger, the most common unpleasant symptom identified by 
ventilated patients, is familiar to anyone who has held their breath for a prolonged 
period of time [29]. Long-term air deprivation causes fear and anxiety. The feeling 
of being deprived of oxygen is linked to post-traumatic stress disorder in ICU 
patients [29]. It has been suggested that air hunger and psychological trauma should 
be addressed as an emergency problem in ventilated patients with COVID-19 [30].

When opposed to patients who did not have depressive disorder, pneumonia 
patients with depressive disorder had worse clinical outcomes [31]. Depression and 
psychological stress have been linked to immune system dysfunction and subclini-
cal inflammation, as well as regulating the development of pro-inflammatory cyto-
kines, according to numerous reports [32, 33]. In many studies I have examined, 
including my own studies on inflammation and psychopathologies, I think that 
inflammation continues in psychopathologies, albeit at a subclinical level, and this 
is related to susceptibility to infection [34–37]. A study looking at this in terms of 
pneumonia also yielded a similar result to our prediction. Depression, for example, 
has been linked to the need for later hospitalization for pneumonia with a 1.28-fold 
higher risk of pneumonia hospitalization [38]. This study also discovered that one 
out of every twenty pneumonia hospitalization in their cohort of older adults may be 
due to depression.

About 21.5% of adults with congestive heart failure, have a common chronic 
medical condition linked to the development of pneumonia, may also suffer from 
severe depression [39].

Chronic Obstructive Pulmonary Disease (COPD): Psychiatric comorbidities 
have been related to increased mortality reduced functional status, and lower quality 
of life in COPD patients. Anxiety and depressive symptoms or depression are sub-
stantially more common in COPD patients than in the general population [40]. In 
addition, COPD disease characteristics, such as forced vital ability, chest symp-
toms, and dyspnea, have also been linked to anxiety [41].

Anxiety and dyspnea, two main signs of chronic obstructive pulmonary dis-
ease, are linked to a high rate of morbidity and mortality. Anxiety can cause 
hyperventilation in COPD patients. When hyperventilation is caused, it can exac-
erbate breathlessness, which can lead to more anxiety. While there is a complex 
inter-relationship between patient breathlessness and anxiety states, the exact 
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mechanisms behind how anxiety causes dyspnea or vice versa remain unknown. 
Increased anxiety and dyspnea in COPD patients are most likely caused by a com-
bination of physical, physiological, and behavioral factors. The possible mecha-
nism explaining that dyspnea causes anxiety is associated with a cognitive 
misunderstanding of increased breathing work. These experiences can worsen in 
COPD patients’ health, impair their quality of life, and cause them to withdraw 
from social activities and become housebound due to anxiety and excessive dys-
pnea when they exert themselves [42].

5.7  How to Strengthen Psychological Resilience 
During NIMV

So far, I have discussed what psychological resilience is, its mechanism, and factors 
affecting it, especially chronic diseases that require NIV. As I mentioned before, I 
will explain what can be done in NIV to increase resilience and therefore to prevent 
psychopathologies, considering that resilience, which is mainly maturated in early 
childhood, including epigenetic mechanisms, is a dynamic process and chronic dis-
eases are factors that reduce resilience.

Patient–physician relationship: Physicians have a unique, long-term relationship 
with their patients. The nature of this relationship places their physician in a posi-
tion to manage both physical and psychological responses to serious illnesses. It is 
important that the doctor–patient partnership be therapeutic in nature, and that phy-
sicians exercising their powers in a particular way have an effect on patients beyond 
the medical treatments they provide. This theory is supported by the value of social 
support, as physicians and nurses are a vital social interaction, and possible source 
of support for patients [43]. Patients are very interested in knowing how the NIV 
machine works and the possible intervention time or other alternative interventions, 
if any. These needs require information support from physicians and nurses.

Improving access to mental health services: Difficult patients appear to consume 
a large amount of physician services, both in terms of real-time spent with them and 
emotional energy expended. Patients that are disobedient, frustrated, or detrimental 
to the patient–physician relationship, as well as those who tend to be abusing drugs 
or have psychosomatic complaints, fall into this category [43]. Referrals to mental 
health providers should not be avoided, although it is often a stigma associated with 
meeting with a mental health provider.

Evaluation of preexisting psychopathological condition: Patients with preexist-
ing psychopathological disorders are more likely to experience new symptoms and 
have their existing problems worsen as a result of ICU care [44]. For this reason, a 
good psychiatric history and determination of past psychopathologies will help to 
advance the treatment and to take early precautions.

Evaluation of current psychological condition: A new and robust mental exami-
nation will be guiding, together with a psychiatric history. It is possible to have an 
idea about anxiety and depression with frequently used scales such as Beck 
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Depression Inventory, Beck Anxiety Inventory, Hospital Anxiety, and Depression 
Inventory. In addition, the Brief Psychological Resilience Scale can be used to eval-
uate resilience. This scale was developed by Smith et  al. [45] It is a five-point 
Likert-type, six-item, self-report scale. High scores on the scale indicate high psy-
chological resilience. The internal consistency reliability coefficient of the scale 
was found between 0.80 and 0.91. Also, Psychological Resilience Scale for Adults 
may be used for the assessment [46]. The scale includes five dimensions: “personal 
power,” “structural style,” “social competence,” “family harmony,” and “social 
resources.”

Quick control of acute diseases: NIV sessions should be kept to a minimum and 
decreased as soon as the patient’s condition improves. Finally, in patients with NIV 
failure due to poor tolerance, a target-controlled infusion of propofol or remifentanil 
during NIV may promote acceptance of NIV and thus reduce NIV-related anxiety 
[47, 48].

Dealing with unwillingness: The majority of the factors that contribute to care-
givers’ lack of willingness and high anxiety among patients and relatives are modifi-
able. As a result, better management of these risk factors can aid in the management 
of a potentially traumatic experience. Sometimes this reluctance may also apply to 
nurses and specialists working in intensive care. Based on these results, it may be 
appropriate to encourage intensive care nurses and physicians to better understand 
NIV through special education programs. Schmidt et al. recommend the following 
training programs [1] technical aspects of NIV management (improve ICU physi-
cians’ and nurses’ skills), [2] early identification and management of patient dis-
tress, and [3] clearer knowledge about the risks, benefits, and expected sensations of 
NIV [21]

Social support: Another idea that aids in comfort enhancement is social support. 
House described social support as four types of interactions between healthcare 
providers and patients, including emotional, instrumental, information, and appraisal 
support [49]. Emotional support is the perception of thoughtful, compassionate 
individuals who can share their thoughts and feelings. This “supportive” work can 
be seen as the domain of specialist nurses’ works [50]. The provision of information 
to direct or advice is known as information support. By presenting patients with 
ways to manage their condition and cope with symptoms, information will help 
them feel more in control. It will also assist the patient in comprehending the origins 
of their condition and the treatment options available to them [24].

The importance of caregivers: Noninvasive ventilation (NIV) requires a close 
“partnership” between a conscious patient and the patient’s caregivers. The reluc-
tance of caregivers to administer NIV and the high level of anxiety of patients and 
their relatives about NIV are common in the ICU. Factors associated with anxiety in 
patients and their relatives may affect the condition. Information support and inter-
ventional studies are required to assess how to reduce these risk factors and there-
fore contribute to better management of the potentially traumatic experience [21]. 
Patients with NIV-induced anxiety may feel they need support and share their expe-
riences with their relatives. An explicit visit policy can meet this need.
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During NIMV, non-pharmacological treatments for anxiety and stress manage-
ment should be considered. Outside or within the ICU, music therapy has been 
shown to reduce patient anxiety, discomfort, and physiological events (heart rate 
and blood pressure) during mechanical ventilation [51–53]. One common explana-
tion for music’s anxiety-relieving effects is that it can help patients divert their 
attention away from traumatic events and onto something fun and calming [54]. 
Also, the effects of four therapies, including hypnosis and relaxation, patient educa-
tion and knowledge sharing, music therapy, and positive contact, on patient stress 
during mechanical ventilation have been studied, and the findings show that they 
can be beneficial [55].

The efficacy of a taped relaxation message in reducing dyspnea and anxiety in 
patients with chronic obstructive pulmonary disease was investigated by Gift 
et al. They discovered that the relaxation group experienced relief in anxiety, dys-
pnea, and airway obstruction, while the control group remained the same or wors-
ened [56].

Progressive muscular relaxation method effects including decreased anxiety, 
diverting attention away from pain, relieving muscle tension and contractions, pro-
moting sleep, and reducing sensitivity to fatigue have made it an indispensible part 
of complementary medicine and holistic treatment for COPD patients. Progressive 
muscular relaxation has been shown to reduce anxiety and depression in a number 
of conditions, including coronary artery bypass surgery and asthma [57].

Pharmacotherapy: Panic attacks may develop in some patients. Benzodiazepines 
can be used for a limited time in rare circumstances (e.g., extreme heart disease, 
contraindications to standard medications, suicidality, and other conditions). 
Patients who have abused benzodiazepines or other substances in the past should be 
removed from therapy. In that case, lorazepam melting tablets in doses ranging from 
1.0 to 2.5 mg can be used as required (up to a maximum dose of 7.5 mg/day). It is 
normally enough to have a calm conversation with the patient and demonstrate that 
the attack isn’t caused by a life-threatening medical condition [58].

Just a few studies have looked at the use of psychotropic drugs in COPD patients, 
either to help with anxiety or depressive symptoms, or to help with dyspnea in 
patients who do not have comorbid anxiety or mood disorders. Since benzodiaze-
pines can reduce respiratory drive and impair lung function, deteriorating exercise 
tolerance, they are not recommended as a first-line treatment for COPD patients 
[59]. Buspirone is an anti-anxiety medication that does not appear to be sedative. In 
patients with persistent airway obstruction, buspirone therapy resulted in dramatic 
improvements in anxiety, depression, and obsessive symptoms and complaints [60]. 
Sertraline and bupropion were found to be affective as reducing nicotine cravings, 
dyspnea, increase appetite, and reduce anxiety in patients with COPD in some stud-
ies [61, 62].

Skills promoting resilience: It may also be considered that skills should be sup-
ported in long-term treatments where they increase endurance. Finally, additional 
factors that will affect vulnerability/resilience in the long term are listed below 
[63, 64]:
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5.8  Conclusion

Stress-vulnerable people have higher stress sensitivity and/or reactivity than resil-
ient people, which is manifested in a number of physiological and behavioral read-
outs. Psychological burden that arises with present illness may get worse when the 
patient needs NIMV. So, vulnerability to stress, psychiatric comorbidities should be 
handled for all critical illnesses. However; in some cases, individuals may have had 
an acute need for NIMV. Also, in these cases, vulnerability and resilience should be 
taken into consideration and previous psychopathologies should be investigated. 
Each individual should be evaluated on his/her own.

References

1. Burks N, Martin B. Everyday problems and life change events: ongoing versus acute sources 
of stress. J Hum Stress. 1985;11(1):27–35.

2. Ebner K, Singewald N.  Individual differences in stress susceptibility and stress inhibitory 
mechanisms. Curr Opin Behav Sci. 2017;14:54–64.

3. Daskalakis NP, Bagot RC, Parker KJ, Vinkers CH, de Kloet ER.  The three-hit concept of 
vulnerability and resilience: toward understanding adaptation to early-life adversity outcome. 
Psychoneuroendocrinology. 2013;38(9):1858–73.

4. Blackledge JT, Ciarrochi J, Deane FP. Acceptance and commitment therapy: contemporary 
theory research and practice. Cambridge: Australian Academic Press; 2009.

5. Hayes SC, Luoma JB, Bond FW, Masuda A, Lillis J. Acceptance and commitment therapy: 
model, processes and outcomes. Behav Res Ther. 2006;44(1):1–25.

6. Worthington EL, Scherer M.  Forgiveness is an emotion-focused coping strategy that can 
reduce health risks and promote health resilience: theory, review, and hypotheses. Psychol 
Health. 2004;19(3):385–405.

7. Restrepo RD, Alvarez MT, Wittnebel LD, Sorenson H, Wettstein R, Vines DL, et  al. 
Medication adherence issues in patients treated for COPD. Int J Chron Obstruct Pulmon Dis. 
2008;3(3):371.

8. McEwen BS. Protective and damaging effects of stress mediators: central role of the brain. 
Dialogues Clin Neurosci. 2006;8(4):367.

9. McEwen BS, Bowles NP, Gray JD, Hill MN, Hunter RG, Karatsoreos IN, et al. Mechanisms 
of stress in the brain. Nat Neurosci. 2015;18(10):1353–63.

• Knowledge that they can handle a situation.
• Focus on individual strengths (academic, athletic, art, and personality).
• Trust own abilities (honest praise, point out skills).
• Relationship (parents, siblings, family, other adults, faith / spiritual com-

munity, and school).
• Morals and values (recognizing how their actions affect others).
• Contribution (working as a team, serve others).
• Coping (the ability to focus on decisions).
• Planning.

5 Concept of “Vulnerable to Stress” Critical Illness-Psychological Stress…



70

10. Wersebe H, Lieb R, Meyer AH, Hofer P, Gloster AT. The link between stress, well-being, and 
psychological flexibility during an Acceptance and Commitment Therapy self-help interven-
tion. Int J Clin Health Psychol. 2018;18(1):60–8.

11. Ising M, Depping AM, Siebertz A, Lucae S, Unschuld PG, Kloiber S, et al. Polymorphisms in 
the FKBP5 gene region modulate recovery from psychosocial stress in healthy controls. Eur J 
Neurosci. 2008;28(2):389–98.

12. Gold PW. The organization of the stress system and its dysregulation in depressive illness. Mol 
Psychiatry. 2015;20(1):32–47.

13. Russo SJ, Murrough JW, Han M-H, Charney DS, Nestler EJ. Neurobiology of resilience. Nat 
Neurosci. 2012;15(11):1475–84.

14. Faye C, McGowan JC, Denny CA, David DJ. Neurobiological mechanisms of stress resilience 
and implications for the aged population. Curr Neuropharmacol. 2018;16(3):234–70.

15. Rutter M. Resilience as a dynamic concept. Dev Psychopathol. 2012;24(2):335–44.
16. Boytell DM. Relation of health related hardiness to health perception and psychosocial adapta-

tion in adult hispanics with chronic hepatitis C. 1996.
17. van der Heijde DM, van Riel PL, van Rijswijk MH, van de Putte LB, editors. Influence of 

prognostic features on the final outcome in rheumatoid arthritis: a review of the literature. 
Seminars in arthritis and rheumatism. Amsterdam: Elsevier; 1988.

18. Angus DC, Musthafa AA, Clermont G, Griffin MF, Linde-Zwirble WT, Dremsizov TT, et al. 
Quality-adjusted survival in the first year after the acute respiratory distress syndrome. Am J 
Respir Crit Care Med. 2001;163(6):1389–94.

19. Nikayin S, Rabiee A, Hashem MD, Huang M, Bienvenu OJ, Turnbull AE, et  al. Anxiety 
symptoms in survivors of critical illness: a systematic review and meta-analysis. Gen Hosp 
Psychiatry. 2016;43:23–9.

20. Rotondi AJ, Chelluri L, Sirio C, Mendelsohn A, Schulz R, Belle S, et al. Patients’ recollections 
of stressful experiences while receiving prolonged mechanical ventilation in an intensive care 
unit. Crit Care Med. 2002;30(4):746–52.

21. Schmidt M, Boutmy-Deslandes E, Perbet S, Mongardon N, Dres M, Razazi K, et al. Differential 
perceptions of noninvasive ventilation in intensive care among medical caregivers, patients, 
and their relatives: a multicenter prospective study—The PARVENIR Study. Anesthesiology. 
2016;124(6):1347–59.

22. Ngandu H, Gale N, Hopkinson JB.  Experiences of noninvasive ventilation in 
adults with hypercapnic respiratory failure: a review of evidence. Eur Respir Rev. 
2016;25(142):451–71.

23. Bienvenu OJ, Friedman LA, Colantuoni E, Dinglas VD, Sepulveda KA, Mendez-Tellez P, 
et al. Psychiatric symptoms after acute respiratory distress syndrome: a 5-year longitudinal 
study. Intensive Care Med. 2018;44(1):38–47.

24. Niyomrat W, Masingboon K, Kunsongkeit W. Relationships between comfort and pain, anxi-
ety, and social support in acute respiratory failure patients with non-invasive ventilator sup-
port. Thai Pharm Health Sci J. 2018;13(4):179–86.

25. Mazza MG, De Lorenzo R, Conte C, Poletti S, Vai B, Bollettini I, et al. Anxiety and depression 
in COVID-19 survivors: role of inflammatory and clinical predictors. Brain Behav Immun. 
2020;89:594–600.

26. Celano CM, Villegas AC, Albanese AM, Gaggin HK, Huffman JC. Depression and anxiety in 
heart failure: a review. Harv Rev Psychiatry. 2018;26(4):175.

27. Aloisi G, Zucchelli A, Aloisi B, Romanelli G, Marengoni A. Depression and heart failure: an 
intricate relationship. Monaldi Arch Chest Dis. 2019;89(3):1029.

28. Tully PJ, Selkow T, Bengel J, Rafanelli C.  A dynamic view of comorbid depression and 
generalized anxiety disorder symptom change in chronic heart failure: the discrete effects 
of cognitive behavioral therapy, exercise, and psychotropic medication. Disabil Rehabil. 
2015;37(7):585–92.

29. Schmidt M, Banzett RB, Raux M, Morélot-Panzini C, Dangers L, Similowski T, et  al. 
Unrecognized suffering in the ICU: addressing dyspnea in mechanically ventilated patients. 
Intensive Care Med. 2014;40(1):1–10.

Ş. Kocamer Şahin



71

30. Worsham CM, Banzett RB, Schwartzstein RM. Air hunger and psychological trauma in ven-
tilated patients with COVID-19. An urgent problem. Ann Am Thorac Soc. 2020;17(8):926–7.

31. Kao L-T, Liu S-P, Lin H-C, Lee H-C, Tsai M-C, Chung S-D. Poor clinical outcomes among 
pneumonia patients with depressive disorder. PLoS One. 2014;9(12):e116436.

32. Dantzer R.  Depression and inflammation: an intricate relationship. Biol Psychiatry. 
2012;71(1):4–5.

33. Şahin ŞK, Özyürek MB, Yaşamalı C, Elboğa G, Altindag A, Doğan İ. Neutrophil/lympho-
cyte ratio in patients with major depression and the impact of electroconvulsive therapy. 
Neuropsychiatr Dis Treat. 2015;11:2253–8.

34. Elboga G, Sahin SK, Sahin AZ, Altindag A.  Serum levels of inflammatory biomarkers in 
schizoaffective disorders. Acta Med Mediterranea. 2017;33(5):863–8.

35. Wong M, Dong C, Maestre-Mesa J, Licinio J. Polymorphisms in inflammation-related genes 
are associated with susceptibility to major depression and antidepressant response. Mol 
Psychiatry. 2008;13(8):800–12.

36. Demir B, Sahin SK, Ozsoy F, Altindag A, Elboga G. Neutrophil-lymphocyte ratio and platelet- 
lymphocyte ratio in methamphetamine use disorder

37. Demir B, Alpak G.  Oxidative metabolism and urotensin-II levels among bipolar disorder 
patients in a manic episode. Medicine. 2019;8(3):703–9.

38. Davydow DS, Hough CL, Zivin K, Langa KM, Katon WJ. Depression and risk of hospitaliza-
tion for pneumonia in a cohort study of older. Am J Psychosomat Res. 2014;77(6):528–34.

39. Qian J, Simoni-Wastila L, Langenberg P, Rattinger GB, Zuckerman IH, Lehmann S, et  al. 
Effects of depression diagnosis and antidepressant treatment on mortality in medicare ben-
eficiaries with chronic obstructive pulmonary disease. J Am Geriatr Soc. 2013;61(5):754–61.

40. Putman-Casdorph H, McCrone S. Chronic obstructive pulmonary disease, anxiety, and depres-
sion: state of the science. Heart Lung. 2009;38(1):34–47.

41. Brenes GA. Anxiety and chronic obstructive pulmonary disease: prevalence, impact, and treat-
ment. Psychosom Med. 2003;65(6):963–70.

42. Yohannes AM, Junkes-Cunha M, Smith J, Vestbo J.  Management of dyspnea and anxi-
ety in chronic obstructive pulmonary disease: a critical review. J Am Med Dir Assoc. 
2017;18(12):1096.

43. Greenberg TM. The psychological impact of acute and chronic illness. Berlin: Springer; 2007.
44. Hatch R, Young D, Barber V, Griffiths J, Harrison DA, Watkinson P. Anxiety, depression and 

post traumatic stress disorder after critical illness: a UK-wide prospective cohort study. Crit 
Care. 2018;22(1):1–13.

45. Smith BW, Dalen J, Wiggins K, Tooley E, Christopher P, Bernard J. The brief resilience scale: 
assessing the ability to bounce back. Int J Behav Med. 2008;15(3):194–200.

46. Friborg O, Barlaug D, Martinussen M, Rosenvinge JH, Hjemdal O. Resilience in relation to 
personality and intelligence. Int J Methods Psychiatr Res. 2005;14(1):29–42.

47. Constantin J-M, Schneider E, Cayot-Constantin S, Guerin R, Bannier F, Futier E, et  al. 
Remifentanil-based sedation to treat noninvasive ventilation failure: a preliminary study. 
Intensive Care Med. 2007;33(1):82–7.

48. Clouzeau B, Bui H-N, Vargas F, Grenouillet-Delacre M, Guilhon E, Gruson D, et al. Target- 
controlled infusion of propofol for sedation in patients with non-invasive ventilation failure 
due to low tolerance: a preliminary study. Intensive Care Med. 2010;36(10):1675–80.

49. House JS.  Work stress and social support. Addison-Wesley series on occupational stress. 
Reading: Addison-Wesley Pub. Co.; 1983.

50. Skilbeck J, Payne S. Emotional support and the role of clinical nurse specialists in palliative 
care. J Adv Nurs. 2003;43(5):521–30.

51. Messika J, Hajage D, Panneckoucke N, Villard S, Martin Y, Renard E, et al. Effect of a musical 
intervention on tolerance and efficacy of non-invasive ventilation in the ICU: study protocol 
for a randomized controlled trial (MUSique pour l’Insuffisance Respiratoire Aigue-Mus-IRA). 
Trials. 2016;17(1):1–13.

52. Chlan LL, Weinert CR, Heiderscheit A, Tracy MF, Skaar DJ, Guttormson JL, et  al. 
Effects of patient-directed music intervention on anxiety and sedative exposure in criti-

5 Concept of “Vulnerable to Stress” Critical Illness-Psychological Stress…



72

cally ill patients receiving mechanical ventilatory support: a randomized clinical trial. 
JAMA. 2013;309(22):2335–44.

53. Guétin S, Ginies P, Blayac J-P, Eledjam J-J. Une nouvelle technique contrôlée de musico-
thérapie dans la prise en charge des douleurs viscérales aiguës et chroniques. Douleur Anal. 
2005;18(1):19–25.

54. Nilsson U. The anxiety-and pain-reducing effects of music interventions: a systematic review. 
AORN J. 2008;87(4):780–807.

55. Thomas LA. Clinical management of stressors perceived by patients on mechanical ventila-
tion. AACN Adv Crit Care. 2003;14(1):73–81.

56. Gift AG, Moore T, Soeken K. Relaxation to reduce dyspnea and anxiety in COPD patients. 
Nurs Res. 1992;41(4):242–6.

57. Zhao L, Wu H, Zhou X, Wang Q, Zhu W, Chen J.  Effects of progressive muscular relax-
ation training on anxiety, depression and quality of life of endometriosis patients under 
gonadotrophin-releasing hormone agonist therapy. Eur J Obstet Gynecol Reprod Biol. 
2012;162(2):211–5.

58. Bandelow B, Michaelis S, Wedekind D.  Treatment of anxiety disorders. Dialogues Clin 
Neurosci. 2017;19(2):93.

59. Vozoris NT. Do benzodiazepines contribute to respiratory problems? Expert Rev Respir Med. 
2014;8(6):661–3.

60. Argyropoulou P, Patakas D, Koukou A, Vasiliadis P, Georgopoulos D. Buspirone effect on 
breathlessness and exercise performance in patients with chronic obstructive pulmonary dis-
ease. Respiration. 1993;60(4):216–20.

61. Smoller JW, Pollack MH, Systrom D, Kradin RL. Sertraline effects on dyspnea in patients with 
obstructive airways disease. Psychosomatics. 1998;39(1):24–9.

62. Tashkin D, Kanner R, Bailey W, Buist S, Anderson P, Nides M, et al. Smoking cessation in 
patients with chronic obstructive pulmonary disease: a double-blind, placebo-controlled, ran-
domised trial. Lancet. 2001;357(9268):1571–5.

63. Block RW. All adults once were children. J Pediatr Surg. 2016;51(1):23–7.
64. Hornor G. Resilience. J Pediatr Health Care. 2017;31(3):384–90.

Ş. Kocamer Şahin



73© The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2023
A. M. Esquinas et al. (eds.), Noninvasive Mechanical Ventilation and 
Neuropsychiatric Disorders, https://doi.org/10.1007/978-3-031-27968-3_6

6Evaluation of Susceptibility 
to Psychological Stress 
and Psychopathology in Non-invasive 
Ventilatory Support

Alessandro Colucci-D’Amato, Anna Annunziata, 
and Giuseppe Fiorentino

6.1  Introduction

Given the importance of psychopathological disorders in patients with severe 
chronic illnesses and the impact they have on the course of these illnesses and on 
patients’ quality of life, predicting which patients will develop a psychopathological 
disorder in conjunction with a highly stressful event, such as non-invasive ventila-
tory support, can be of great value. This chapter will briefly discuss the concepts of 
susceptibility, psychological stress, and psychopathology from a consultation psy-
chiatry perspective and then consider susceptibility assessment in theory and clini-
cal practice.

6.2  The Concept of Susceptibility

Susceptibility generally refers to a person’s vulnerability to developing a disease, 
i.e. how likely a person is to create a disease under certain conditions. In recent 
years, the classic diathesis-stress model [1], according to which there are people 
who are more vulnerable and people who are more resilient to stress, i.e. people 
who are more likely to develop a mental disorder under stressful conditions and 
people who are more resilient and better adaptive under the same stressful situa-
tions, has been supplemented by the ‘differential susceptibility model’ [2]. 
According to this model, the various individual factors—temperamental, physiolog-
ical, genetic and personality—and environmental factors that determine greater or 
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lesser vulnerability should be seen from an evolutionary perspective. The main ele-
ment to be considered would be the permeability to the context, both in an adaptive 
sense, and therefore of advantage, and in a maladaptive sense, and hence of disad-
vantage. Context permeability should be understood as an individual’s sensitivity to 
changing one’s state of mind and sense of personal identity in response to changes 
in the context, particularly changes in the affective and interpersonal sphere. On the 
one hand, this characteristic would make people more vulnerable to reacting with 
psychopathological decompensation under challenging situations; on the other 
hand, it would allow them to quickly tune in to the mood of others with consequent 
social advantages. In this sense, a vulnerability factor, e.g. a temperamental trait, 
can, under certain environmental conditions, be a factor that gives unique benefits. 
Thus, this model’s main distinction is not between vulnerable and resilient people 
but between people who are more permeable to the context, for better or worse, and 
less permeable to the context.

In any case, the concepts of vulnerability and resilience are deeply rooted in 
medical culture. Scientific literature has proposed two types of factors responsible 
for individual vulnerability, resilience, biological factors, and psychological factors. 
The physical factors involved are numerous, of a genetic nature, such as dopamine 
receptors (DRD4 and DRD2) and serotonin receptors (5-HTTPLR), of an endophe-
notypic nature, such as skin conductance and cortisol response, and a phenotypic 
character, such as temperament [2]. The psychological factors can be traced back to 
the infant attachment system. Attachment theory is currently considered the most 
critical explanatory theory of child development and personality formation [3]. 
Based on ethnological, experimental, and clinical evidence, it argues for the impor-
tance of the relationship between the child and the caregiver, usually the mother, in 
the personality construction, starting from the first years of life. According to this 
point of view, when the caregiver responds to the child’s needs satisfactorily over 
time, a secure attachment is established, thanks to which the child develops security 
towards himself and towards the world, which he perceives as a safe place, and the 
ability to move and explore the surrounding environment with increasing auton-
omy; when the caregiver is emotionally unavailable or does not respond consis-
tently and coherently to the child’s needs, i.e. sometimes he is present and loving, 
and at other times he is untouchable and refusing, an insecure attachment is estab-
lished, whereby the child gives up seeking the closeness of the one he loves or 
desires intimacy while at the same time showing anger and hostility [4]. Thus, a 
secure childhood attachment would ensure greater resilience to stressful experi-
ences in adulthood, whereas, on the contrary, an insecure childhood attachment 
would underlie greater vulnerability to stress in the majority [5].

An exciting contribution that integrates psychological and biological factors 
from an evolutionary perspective is Ruth Feldman [6]. This model highlights three 
core components of the neurobiology of affiliation that underlies resilience. They 
include the oxytocin system, the affiliative brain, and biobehavioral synchrony. The 
oxytocin system is implicated in plasticity at the cellular, molecular, and network 
assembly levels wire the brain towards attachments, underpins the mammalian 
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capacity to manage hardships through relationships, and plays a role in the immune 
system. The affiliative brain evolved in humans from the rodent maternal brain, 
expanded to include higher-order structures that enable empathy, simulation and 
mentalisation, and extended to support all other affiliative bonds, including roman-
tic attachment, close friendship, and mentorship. Biobehavioral synchrony involves 
the coordination of biological and behavioural processes during social interaction. 
The mechanism by which the maternal mature brain externally regulates the infant’s 
immature brain and tune it to social life.

It is, therefore, clear that the concept of susceptibility is a complex one, which 
must be read in the light of biological, psychological, and evolutionary factors.

6.3  The Concept of Psychological Stress

The concept of stress has changed over time. It is generally traced back to Selye [7], 
who referred to the pioneering work of Cannon [8]. According to Selye, the stress 
reaction is stimulus independent; physical, infectious, or psychic factors can acti-
vate the stress axis; the neuroendocrine and neuro-vegetative response releases hor-
mones neurotransmitters adrenals are activated regardless of the type of stressor. 
Important criticisms of Selye’s position were made by Lazarus [9] and Mason [10]. 
They argued that physiological and psychological stressors are not superimposable 
and that psychological stressor, unlike physiological ones, need mediation by the 
mind. In this way, two strands of research on stress have been structured, one pre-
dominantly biological and one primarily psychological, which in more recent times 
have given rise to a discipline, Psycho-neuroendocrino-immunology (PNEI), which 
investigates the relationship between the psyche, the endocrine system, and the 
immune system [11].

Both the predominantly biological and the primarily psychological contributions 
recognise the existence of positive stress, the so-called eustress, and negative stress, 
the so-called distress, both ascribable to specific stressors. The emergence of con-
structivist epistemology in psychology has significantly modified the concept of 
stressors. Constructivism in psychology emphasises the functional and reconstruc-
tive aspects of personal identity and external reality. It places the affective process 
at the centre of the experience’s organisational activity, which would have its pri-
mary objective to maintain a sense of personal continuity [12]. At present, it is not 
believed that there are events that can be classified as stressful for everyone; it is 
believed that events do not have a meaning in themselves, but that different people 
attribute personal importance to events, congruent with their personality style, that 
is, that there is a unique way of organising meanings that are built up from the first 
significant affective experiences of childhood and that, through the adolescent crisis 
and subsequent affective experiences, goes on to structure a particular way of inter-
acting with oneself and with the world [13, 14]. Therefore, even trivial, any occa-
sion can represent a stressor; on the contrary, very stressful experiences can be lived 
with relative serenity.
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6.4  The Problem of the ‘Threshold’ in Psychopathology

In some cases, identifying ongoing psychopathology in a patient with a severe 
chronic illness does not present particular difficulties. This is when the patient pres-
ents obvious psychic symptoms, such as hallucinations, delusions, mental confusion, 
psychomotor agitation, or panic attacks. However, it is persistent to observe patients 
with subtle psychic symptoms, mainly of an anxious or depressive nature. In these 
cases, it is not always easy to establish whether the patient’s emotional disturbances 
should be considered pathological or, on the contrary, should be considered a normal 
reaction to a problematic existential condition. This raises the problem of the ‘thresh-
old’, i.e. the distinction between an emotional experience as a reaction to a pathologi-
cal condition that can be considered ‘normal’, and therefore in need of psychological 
support, but not of specific drug therapy, and an abnormal emotional experience that 
can be considered ‘pathological’ and therefore in lack of psychological support, but 
also of particular drug therapy. Identifying the threshold of diagnosis and treatment 
is essential not to subject fragile and generally polypharmacy patients to further ther-
apies that may be of little use, but this identification is not always easy.

Patients with a chronic and disabling illness often develop a picture of demor-
alisation, which differs from depression, although it has common aspects. The 
concept of demoralisation originated in psychotherapy [15, 16] to indicate a state 
of mind qualitatively different from depression and characterised by psychological 
distress, such as anxiety, depression, sadness, or anger, by feelings of helplessness, 
isolation, and despair and by a perceived inability to act appropriately in the cir-
cumstances that require it. This concept was subsequently used mainly in 
Consultation Psychiatry to describe the psychological state of patients suffering 
from severe chronic illnesses already related earlier by Engel [17] with the ‘giving 
up-given up complex’. In particular, the Bologna group [18], upholding an old 
psychosomatic tradition according to which helplessness, despair, and the desire to 
give up precede the onset of physical disorders, proposed diagnostic criteria for 
psychosomatic research to identify demoralisation, according to which the patient 
feels that he has failed to meet his own or others’ expectations; or that they experi-
ence a general inability to cope with expectations; that this leads to feelings of 
helplessness, despair and a desire to give up; that these feelings are prolonged, 
generalised and present for at least 1 month; that these feelings precede the devel-
opment of a physical disorder or worsen its symptoms. Subsequently, Kissane [19] 
identified six criteria that would characterise demoralisation: the experience of 
emotional distress such as hopelessness and loss of meaning and purpose in life; 
the attitude of helplessness, failure, pessimism and loss of a future worth living; 
reduced ability to respond differentially to stressors; social isolation and deficit in 
social support; persistence of the above phenomena for 2 weeks or more; aspects 
of major depression that do not meet the criteria for a principal diagnosis. Kissane’s 
working group [20] also developed a self-administered questionnaire—the demor-
alisation scale—to assess and quantify the presence of demoralisation in patients 
with severe chronic diseases.

There is currently no unanimous agreement among experts on the relationship 
between demoralisation, depression and adjustment disorder and the overlaps 
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between the different constructs. In our opinion, however, this is a line of research 
that is of great value in better defining the concept of treatment thresholds for 
patients with severe concomitant chronic diseases.

6.5  Psychological Stress and Psychopathology in Patients 
with Non-invasive Ventilatory Support

There is no doubt that mechanical ventilation represents an event that can easily be 
perceived as stressful and can facilitate psychopathological disorders [21]. Exhaling 
against a positive pressure can be perceived as a constricting experience; the reduc-
tion of mobility and dependence on others can also be experienced as a loss of 
‘agency’; isolation during hospitalisation, made even more difficult during the 
Covid pandemic, can have significant effects on patients’ state of mind; the change 
in family dynamics, with the passage from the role of caregiver to the position of 
caring for, can significantly modify the patient’s sense of self; the perception of a 
definitive change in lifestyle and of the fact that there will be no return to a previous 
living condition can also be experienced with great anxiety.

In our experience, the most common emotional reactions found in patients with 
non-invasive ventilatory support are fear, despair, and anger. Fear generally takes 
the form of anxiety syndrome, restlessness, impatience with mechanical ventilation 
equipment, and even panic attacks. Suffering usually takes the form of depressive 
syndromes, lack of will to fight, uncooperative treatment, sometimes anguish, and a 
wish to die. Anger is probably the most difficult emotional reaction to manage 
within the therapeutic relationship and is usually defined as psychomotor agitation, 
a state of self-directed or hetero-directed aggression, or behavioural disorders.

Patients presenting with this psychic symptomatology often have characteristic 
personality traits. The term ‘personality’ refers to constant cognitive, emotional, 
motivational, and behavioural patterns activated in particular circumstances [22, 
23]. It is currently believed that the assessment of personality and, therefore, a pos-
sible personality disorder should include four areas, two of which concern relation-
ships with oneself and two others that concern relationships with others. The first 
area concerning the self is identity, which defines the unitary experience of self, 
with clear boundaries between self and others, the stability of self-esteem and cor-
rectness of self-evaluation, aptitude for the range of emotional experience, and the 
ability to regulate it. The second area concerning the self is self-direction, which 
defines the pursuit of coherent and meaningful existential goals in both the short and 
long term, the use of constructive and pro-social internal standards of behaviour, 
and fruitful self-reflective skills. Interpersonal areas are empathy, which defines 
understanding and valuing others’ experiences and motivations, tolerating different 
points of view, and understanding the effects of one’s behaviour on others; and inti-
macy, which defines the depth and duration of the relationship with others, the 
desire and capacity for closeness, and mutually respectful behaviour [24].

Patients with personality traits characterised by the need to maintain control over 
the surrounding environment and affective relationships, who give great importance 
to personal autonomy, who have more operative than reflective behaviour and have 
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difficulty in reading their internal states, who in affective relationships tend to oscil-
late between the need for intimacy and the need for freedom, making them appear 
very autonomous and independent, and who are therefore very sensitive to situa-
tions that they perceive as coercive, will be more likely to develop anxiety symp-
toms in a case of limitation of autonomy such as the non-invasive ventilatory 
support. On the other hand, patients with personality traits characterised by the need 
to perceive themselves as loved by affectively significant people, who are very sen-
sitive to situations of real or imaginary abandonment by their loved ones and who 
often, out of fear of having to deal with this state of mind, assume an attitude of 
detachment and self-sufficiency, are likely to experience with more incredible dif-
ficulty the changes of role within the family that a chronic illness determines and are 
more likely to develop depressive symptoms. In our experience, the patients who 
most commonly present behavioural disorders that can be traced back to uncon-
trolled anger are those who have difficulty in identifying anger in ambiguous affec-
tive situations, that is, when feelings of hostility concern affectively significant 
people, those to whom the patient is most attached; these patients appear calm and 
rational most of the time, only to then present strong fits of anger, probably linked 
to the difficulty they have in managing complex and ambivalent emotions.

6.6  Assessing Susceptibility in Patients with Non-invasive 
Ventilatory Support

From what has been said, it is evident that the assessment of susceptibility of 
patients with non-invasive ventilatory support to stress and psychopathology is 
complex, but all in all easy to do ‘a posteriori’. Much more difficult is to predict 
which patient will develop psychopathology. A careful targeted anamnesis can pro-
vide certainly valuable indications. Patients who suffer from or have suffered from 
psychopathological disorders may be considered more at risk in the past. It should 
be noted that patients may often fail to report previous psychopathological problems 
when these are not explicitly asked for. This may occur because of the stigma asso-
ciated with mental illness and also because sometimes emotional disturbances are 
not considered by patients to be significant for their respiratory disease. It may also 
help investigate the previous intake of psychoactive drugs, such as anxiolytics or 
antidepressants. This anamnestic investigation is vital because psychopathological 
disorders are widespread in the general population [25], and psychotropic drugs, 
particularly benzodiazepines, are among the most prescribed drugs [26].

Another vital piece of information that may be useful to acquire is how the 
patient has reacted to stressful situations in the past. This information can be 
obtained directly from the patient, but it is even better to acquire it from family 
members. In many cases, family members of patients are more reliable than patients 
in reporting abnormal past reactions or temperamental characteristics of the patient.

A more in-depth assessment of the personality through tests or questionnaires is 
not recommended in clinical practice. Although such a review may be beneficial for 
research purposes, it is a lengthy and laborious procedure for both the patient and 
the health professionals. The results do not provide helpful indications from a 
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practical point of view. In essence, more trouble than it’s worth. Instead, they use of 
short self-assessment scales may be beneficial, such as the HADS, a simple self- 
administered questionnaire to establish the presence and severity of anxiety and 
depression, which scores anxiety and depression separately [27].

Finally, raising the awareness of healthcare professionals to recognise the signs 
of psychological distress in patients can be very useful. Healthcare personnel, in 
particular nurses, spend a lot of time in contact with hospitalised patients and visit-
ing relatives and often find themselves talking to them even in an informal way, i.e. 
outside of a structured clinical interview. This mode often provides beneficial indi-
cations of the patient’s state of mind and allows early signs of possible psycho-
pathological decompensation to be detected.

6.7  Conclusions

The extent to which people are susceptible to psychological stress and predisposed 
to develop psychological symptoms under particular conditions, such as non- 
invasive ventilatory support, is complicated to determine. The factors involved in 
individual susceptibility are numerous. Biological predisposition factors are inter-
twined with psychological factors, and it is unclear how much biology influences 
psychology and how much psychology influences biology. Identifying stress factors 
is complicated because the attribution of meaning is subjective and is linked to the 
personality structure of the individual patient and his or her personal life history.

The assessment of the personality of the patient to be subjected to mechanical 
ventilation to capture elements that may indicate a possible susceptibility to develop 
psychopathology is, in our opinion, useless and has no clinical indication. On the 
other hand, it may be helpful to spend a few more minutes, during the acquisition of 
anamnestic data, to investigate the patient’s previous psychopathological problems 
and any abnormal reactions to stressful situations. It may also be helpful to talk at 
length with the patient during admission to establish a warm therapeutic relation-
ship based on trust, which allows the patient to feel free to express his states of mind 
and allows health professionals to detect the prodromes of a possible psychopatho-
logical decompensation. Family members can be an excellent resource for obtaining 
anamnestic information and providing the patient with emotional support [28]. 
Finally, it may be helpful for a respiratory or intensive care unit to have a consultant 
psychiatrist to refer to.
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7Measurements and Scores: Hospital 
Anxiety and Depression Scale (HADS)

Małgorzata Farnik

Anxiety and depression are two common psychological disorders with high morbid-
ity worldwide. Understanding of their prevalence of patients with chronic respira-
tory diseases is becoming more and more important for clinicians and 
physiotherapists. Anxiety and depression need to be assessed among patients with 
chronic respiratory diseases. Hospital Anxiety and Depression Scale (HADS) is a 
screening tool for anxiety and depression in non-psychiatric clinical populations. 
Assessment of psychological factors becomes a crucial determinant of disease man-
agement, particularly if patients’ cooperation in NIV is required to achieve such 
expected treatment goals [1].

There are many data supporting the necessity of assessment of depression and 
anxiety in patients with chronic respiratory diseases. Since many years HADS is 
used to assess depression and anxiety symptoms in patients with chronic respiratory 
conditions, particularly in COPD, it was also used in patients requiring non-invasive 
ventilation to assess the effectiveness of therapy—but there are only a few published 
observations. As easy to complete and brief tool, HADS could be applied as the 
initial assessment and follow-up. Symptoms assessment could be repeated each 
week as patient is asked to recall the past week completing the questionnaire.

The study involving over 1700 patients with chronic respiratory diseases had 
showed that they were experiencing depression (46%) and anxiety (25.34%) [1]. 
Patients involved in the study were mostly diagnosed COPD (31.76%), bronchial 
asthma (24.28%) or chronic bronchitis (16.11%), other represented lung cancer, 
bronchiectasis, interstitial lung disease, chronic cor pulmonale, sleep apnea and 
chronic respiratory failure. A higher prevalence of depressive symptoms was 
found in patients with lung cancer (58.22%), interstitial lung disease (57.47%), 
chronic cor pulmonale (56.9%), COPD and chronic respiratory failure (52.9%). 
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Anxiety symptoms were higher in patients with chronic respiratory failure 
(47.06%), chronic cor pulmonale (36.21%) and interstitial lung disease (32.18%). 
Concomitant coronary heart disease or cerebrovascular disease was associated 
with a higher prevalence of depression symptoms than those without these dis-
eases (p < 0.01).

Other study results provide additional evidence of the importance of screening 
for psychological distress symptoms using HADS in hospitalised patients [2]. The 
prevalence of psychological distress was higher in the hospitalised chronic obstruc-
tive pulmonary disease patients (58.7%) compared with community—based COPD 
sample (42.9%). HADS anxiety (p = 0.05) and total scores (anxiety and depression) 
(p = 0.03) decreased between admission and discharge.

The strong association between the respiratory symptoms and a psychological 
status assessed using HADS was found in the study involving asthma patients. It 
had showed that the probability of depression and anxiety was significantly higher 
in patients presenting respiratory symptoms, such as wheezing, breathlessness and 
nightly symptoms [3].

Despite HADS was commonly used in respiratory diseases, there is still little 
data concerning the use of this tool in patients requiring non-invasive ventilation. 
HADS has been used in the study assessing the effectiveness of non-invasive home 
ventilation in patients with severe COPD [4]. After 1 year, 32 patients could be 
evaluated. The MRC dyspnea score decreased by 0.66 (0.66 ± 1.35; p = 0.02); the 
HADS anxiety score decreased by 1.64 (1.64 ± 3.12; p = 0.01), and the HADS 
depression score decreased by 1.64 (1.64 ± 3.91; p = 0.04).

HADS could be recommended as an additional monitoring tool addressed for 
patients who are qualified to NIV therapy. Patients surviving severe critical illness, 
which often concern patients requiring non-invasive ventilation, commonly develop 
post-intensive care syndrome (PICS) [5]. The syndrome consists of a constellation 
of cognitive dysfunction, depression, anxiety and post-traumatic stress disorder 
combined with the physical weakness. Clinicians should focus on early preventive 
measures during hospitalisation, particularly post-ICU patients follow-up with a 
multidisciplinary approach.

Hospital Anxiety and Depression Scale (HADS) is easy to use and relatively 
short questionnaire that was developed by Zigmond and Snaith in 1983 [6]. The 
original HADS questionnaire is English language version. The tool has been also 
translated into all major European languages, as well as other languages, e.g. Arabic, 
Hebrew, Chinese, Japanese and Urdu.

7.1  Questionnaire and Scoring

Questionnaire is self-completed by the patient. HADS could be also interviewer 
administered. Approximate time to complete is around 5 min.

HADS is a 14-item scale with seven items each for anxiety and depression sub-
scales, with seven items related to each subscale. Patient is asked to tick the box 
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beside the reply that is closest to how they have been feeling. Each item is rated on 
a four-point scale ranging from 0 (not at all) to 3 (very often). Responses options are 
based on the relative frequency of symptoms over the preceding week.

Anxiety Subscale Items Concern Patients’ Problems such as
 1. I feel tense or wound up.
 2. I get a sort of frightened feeling as if something awful is about to happen.
 3. Worrying thoughts go through my mind.
 4. I can sit at ease and feel relaxed.
 5. I get a sort of frightened feeling like ‘butterflies’ in the stomach.
 6. I feel restless as I have to be on the move.
 7. I get sudden feelings of panic.

Depression Subscale Items Concern Patients’ Problems such as
 1. I still enjoy the things I used to enjoy.
 2. I can laugh and see the funny side of things.
 3. I feel cheerful.
 4. I feel as if I am slowed down.
 5. I have lost interest in my appearance.
 6. I look forward with enjoyment to things.
 7. I can enjoy a good book or radio or TV programme.

7.2  Interpretation of Results

The possible scores range from 0 to 21 for each subscale. An analysis of scores on 
the two subscales supported the differentiation of each mood state (anxiety or 
depression) into four ranges [6]:
 1. Normal range scores 0–7.
 2. Mild (scores 8–10).
 3. Moderate (scores 11–15).
 4. Severe (scores 16 or higher).

7.3  Validation of HADS

Validation based on the review of 747 published papers had shown well validity 
results in assessing the symptom severity of anxiety disorders and depression in 
both somatic, psychiatric, and primary care patients, as well as in the general popu-
lation [7]. The correlations between the two subscales varied from 0.40 to 0.74 
(mean 0.56). The Cronbach’s alpha for anxiety subscale varied from 0.68 to 0.93 
(mean 0.83) and for depression subscale from 0.67 to 0.90 (mean 0.82). The sensi-
tivity and specificity for both subscales were approximately 0.80 and very similar to 
the sensitivity and specificity achieved by the other validated tool—General Health 
Questionnaire (GHQ).

7 Measurements and Scores: Hospital Anxiety and Depression Scale (HADS)
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7.4  Copyright Information

The questionnaire is copyrighted. The HADS scale and its manual can be purchased 
at the GL Assessment website at: https://www.gl-assessment.co.uk/
login/?returnUrl=/assessments/products/hospital-anxiety-depression-scale/
product-lines.

For non-commercial users in the UK, it is also possible to obtain the pads of 
scales, with an inbuilt scoring device and free application could be addressed to: 
Medical Sciences Liaison, Division, Upjohn Limited, Fleming Way, Crawley, West 
Sussex H10 2NJ.

7.5  Criticism

HADS has been criticised by some research in the context of the tool’s structure [8]. 
Based on the systematic review including studies conducting latent variable analy-
sis of the HADS authors had concluded that the HADS has been showed to be an 
effective measure of emotional distress, and inability to consistently differentiate 
between the constructs of anxiety and depression. This analysis suggests that the 
questionnaire needs to be recommended as a more general measurement of distress.

7.6  Conclusions

It is greatly significant to monitor psychological distress in patients with chronic 
respiratory diseases, particularly in patients requiring non-invasive ventilation. 
HADS could be recommended as easy to use and validated tool, which could be 
applied for screening anxiety and depression symptoms in patients using NIV 
therapy.
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8Anxiety: Hiperventilation Syndrome

Tânia Filipa Carneiro Teixeira

Noninvasive ventilation (NIV) is strongly recommended for two types of patients—
for those with acute respiratory failure (ARF) leading to acute or acute-on-chronic 
respiratory acidosis due to exacerbation of chronic obstructive pulmonary disease 
(COPD), and for patients with ARF due to cardiogenic pulmonary edema. Despite 
those two clinical recommendations, the application of NIV has increased in recent 
years according to the latest observational studies, both for recommended patholo-
gies and others less recommended [1, 2]. A widely used definition of NIV is the 
delivery of mechanical ventilation without the use of an invasive artificial airway 
(endotracheal or tracheostomy tube). A meta-analysis of in-hospital trials for the 
chronic obstructive pulmonary disease has shown that NIV is associated with 
reduced mortality and reduces the need for intubation. Other studies found that the 
use of NIV decreased the need for endotracheal intubation by 38% and reduced 
mortality by 16%, leading to lower costs per patient admission [3]. Despite the 
effectiveness of NIV in treating patients with ARF, older people present a large 
population of patients who have difficulties with NIV treatment acceptance. Despite 
the well-known benefits of NIV, most of the study’s findings identified some prob-
lematic experiences of patients undergoing NIV treatment. These problematic expe-
riences were common themes across the studies and “fear” in people undergoing 
NIV treatment was the most common disorder [3]. In several studies, participants 
expressed a fear of being on NIV and it appears there are a number of factors that 
triggers fear in these patients, which may lead to NIV rejection. In almost half of the 
studies, fear is also described as anxiety. Specific categories of fears described 
included:
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• Fear of technology: most of the patients with acute respiratory failure usually 
have a fear of technology, how it works, and possible adverse effects. In most 
cases, they felt out of control and reliant on technology, creating feelings of 
doom, fear of death, and concerns over survival. The fact that they needed to be 
on an NIV machine meant that they felt at times that they would not survive.

• Fear of death and dying: another form of fear identified in many studies was the 
fear of death and dying. The majority of the studies found that patients’ fears 
may be linked to iatrogenic outcomes and death and that the fear of death and 
dying in patients using NIV is not uncommon;

• Fear of pain and suffering: studies indicate that NIV side-effects such as claus-
trophobia, stomach distension, nose sores, throat dryness, and nasal problems 
can be very frightening and unbearable for most NIV patients, and this was 
related to suffering.

When patients start on NIV treatment, they usually have difficulties in becoming 
accustomed to the machine. These difficulties are related to significant air leaks, 
feelings of claustrophobia, aerophagia, presence or risk of facial injuries, and respi-
ratory distress. Participants reported that they disliked their experience with the 
mask, complaining it was often too tight and made them claustrophobic with feel-
ings of suffocation and loss of control, which made it difficult for them to relax. 
Participants commented that the sensation of air being blown at them made it diffi-
cult for them to breathe. This induced a sensation of fear and increased levels of 
anxiety, which made it impossible for them to maintain the use of NIV [4].

In another study, it was found that moderate-to-severe dyspnea after the first NIV 
session was associated with anxiety, and moderate-to-severe dyspnea after the first 
NIV session was independently associated with NIV failure and subsequent intuba-
tion. Persistence of moderate-to-severe dyspnea after the first NIV session was 
associated with a longer length of stay and hospital mortality. Anxiety was indepen-
dently associated with dyspnea after the first NIV session, as previously reported in 
mechanically ventilated patients [5]. The interplay between anxiety and dyspnea is 
complex with causal relationships in both directions. Anxiety, like pain, can increase 
dyspnea by stimulating ventilatory drive and consequently ventilation. Reciprocally, 
dyspnea generates anxiety and it has been clearly demonstrated that relief of dys-
pnea decreases anxiety. There is now a growing body of evidence to support the 
concept of overlap between anxiety and dyspnea and that relief of one should 
improve the other. Dyspnea was shown to be associated with higher short-term and 
long-term mortality. Given the impact of dyspnea on negative respiratory-related 
sensations and its close association with anxiety, taking the patient’s perception of 
dyspnea into account could help to improve the patient’s immediate comfort and the 
quality of care provided to these patients. Research further indicates that nurses 
could help these patients to improve their coping strategies. The patients had all 
been through a difficult period before they were offered mask treatment. The life of 
patients suffering from COPD is characterized by anxiety, breathing problems, 
exhaustion, and isolation. Studies also show that they suffer distress, depression, 
and a reduced quality of life, as well as poor health. They experienced the lack of air 
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as exhaustion accompanied by a strong feeling of anxiety and the mask treatment at 
times intensify the anxiety. Some patients felt trapped as a result of the feeling of 
not being able to breathe. Allowing this anxiety to develop leads at times to a feeling 
of panic and caused irrational behavior, with many patients experiencing a feeling 
of losing control over the situation. To others, being completely exhausted and not 
knowing anything about the mask in advance caused a feeling of losing control. Not 
knowing how to remove the mask and having it on for a long time without a break 
caused anxiety. Some patients said it was easier to wear the mask when they knew 
how long they were to have it on. Breaks were very important to some, and feeling 
ready to use the mask and the experience that the nursing staff was aware of that, 
was considered important. The mask had to be “voluntary,” or panic could easily set 
in. Anxiety, panic, and loss of control are strong emotions that require some sort of 
response in order to re-establish the balance between dependence and autonomy [6].

Thus, the review shows that fear, sometimes described as anxiety, is the most 
common disorder among NIV patients and, as such, interferes with the whole treat-
ment process.
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9Depression and Noninvasive Ventilation

João Quarenta, Sofia Neves Martins, Tânia Teixeira, 
and Sérgio do Nascimento Ferreira

9.1  Introduction

Worldwide, depressive disorders are regarded as one of the commonest causes of 
years lived with disability (YLD) over the adult lifetime [1], and it is predicted to be 
amongst the three leading causes of disability in high-income countries by the year 
2030 [2].

Depression is a particularly frequent and complex condition, with psychological, 
biological, and social dimensions that are still a matter of discussion to this day [3]. 
Overall, it can be characterized by a feeling of sadness, anhedonia, avolition, worth-
lessness, and hopelessness with cognitive and neurovegetative symptoms [4].

The DSM-5 outlines the following criteria [5] to make a diagnosis of depression 
(the individual must be experiencing five or more symptoms during the same two- 
week period and at least one of the symptoms should be either depressed mood or 
loss of interest or pleasure):

• Depressed mood most of the day, nearly every day.
• Markedly diminished interest or pleasure in all, or almost all, activities most of 

the day, nearly every day.
• Significant weight loss when not dieting or weight gain, or decrease or increase 

in appetite nearly every day.
• A slowing down of thought and a reduction of physical movement (observable 

by others, not merely subjective feelings of restlessness or being slowed down).
• Fatigue or loss of energy nearly every day.
• Feelings of worthlessness or excessive or inappropriate guilt nearly every day.
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• Diminished ability to think or concentrate, or indecisiveness, nearly every day.
• Recurrent thoughts of death, recurrent suicidal ideation without a specific plan, 

or a suicide attempt or a specific plan for committing suicide.

Additionally, to establish a diagnosis of depression, these symptoms must cause 
clinically significant distress or impairment in social, occupational, or other impor-
tant areas of functioning and they must also not be a result of substance abuse or 
another medical condition.

Adding to the acknowledged impact of depression disorders, patients who are 
also under noninvasive mechanical ventilation (NIV) can have a symptom burden 
on activities of daily living for patients ranging from home care to intensive care 
units (ICU) and that can be comparable, in severe cases, with that of cancer 
patients [6].

9.1.1  Epidemiology

Some studies show a lifetime prevalence of 16.2% of major depression disorder in 
the general population [7], with several factors contributing to these findings. When 
considering chronic obstructive pulmonary disease (COPD), a condition highly 
dependent on NIV on later stages, systematic reviews have found that it can reach 
up to 42% of prevalence [8]. NIV indications are extensively increasing being one 
of the commonest therapeutic options regarding COPD treatment. Other noninva-
sive ventilation indications include the weaning of these patients from invasive ven-
tilation, asthma, upper airway obstruction, mild to moderate hypoxemia, central 
apnea, or hypoventilation caused by neuromuscular disease syndromes.

Depression is often a consequence of the primary condition requiring NIV, being 
obstructive sleep apnea (OSA) the most common form of breathing sleep disorder 
[9], frequently associated with depressive symptoms or depressive disorders. An 
estimated 14% to 55% of adults have OSA depending on age, group, and sex [10], 
and several studies have shown that, after starting NIV, these patients have improved 
mood symptoms [11]. Large-scale studies have tried to assess the prevalence of 
depression comorbid with OSA in the general population and in a study conducted 
in five European countries that included 18,980 adults, in individuals with a diagno-
sis of OSA or a breathing-related sleep disorder, the prevalence of major depressive 
disorder was 17.6%. It also revealed that 18% of individuals with a diagnosis of 
major depressive disorder met the criteria for breathing-related sleep disorders, an 
association that persisted after controlling the bias of obesity and hypertension [12].

9.1.2  Etiology

The causes of depressive symptoms are closely related to the underlying condition, 
adaptation to NIV, and previous psychological and cognitive status.
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Depression itself is believed to be multifactorial, including biological, genetic, 
environmental, and psychosocial factors. Cognitive deficits impacting perception, 
memory, attention, learning, visuospatial and construction abilities, and language 
skills can also have a psychopathological influence [13]. Its development was ini-
tially considered to be mainly due to abnormalities in neurotransmitters, especially 
serotonin, norepinephrine, and dopamine. However, it is now believed that it is pri-
marily related to more complex neuroregulatory systems and neural circuits, caus-
ing secondary disturbances of neurotransmitter systems. Imaging of depressed 
patients has shown increased hyperintensification in subcortical regions and reduced 
activity in the anterior left side brain. At the same time, depression later in life has 
been associated with severe early stress, which causes changes in neuroendocrine 
and behavioral responses [14].

The specific mechanism that associates NIV-dependent conditions and depres-
sion varies highly according to the underlying pathology. Taking OSA as an exam-
ple, a condition frequently associated with depressive symptoms, the etiopathological 
intersection remains unclear despite extensive research. The exact prevalence of 
depression in OSA is not accurate since most studies use different methods involv-
ing self or clinician-rated psychiatric severity scales. Currently, poor sleep quality, 
frequent arousals during sleep, and intermittent hypoxemia have been proposed to 
influence mood. In hypoxemia, as in depression, the release of several pro- 
inflammatory cytokines such as IL-6 and tumor necrosis factor was noted among 
patients. Additionally, inhibitory and excitatory neurotransmitters are involved in 
both the sleep/wake cycle and mood regulation [12].

In COPD, emerging evidence suggests that low-grade chronic inflammation may 
mediate depressive symptoms and pulmonary function in a mechanism similar to 
OSA.  Increased inflammatory markers have been documented in both late-life 
depression and COPD. In fact, in older adults, elevated levels of the inflammatory 
biomarkers interleukin-6 and C-reactive protein accounted partially for the associa-
tion of depressive symptoms with pulmonary obstruction [15].

Particular risk factors for depression are often found in a myriad of conditions 
that demand NIV and include: stressful life events, genetics, adverse childhood inci-
dents, disability, new illness, poor health status, prior depression, bereavement, and 
sleep disturbance [16].

9.1.3  Comorbidity and Differential Diagnosis

Depression can overlap with a wide range of differential diagnoses and its presenta-
tion can have atypical features. While evaluating depressive symptoms, it is impor-
tant to rule out other organic medical conditions that can induce and/or mimic 
depressive states (such as hypothyroidism, Addison’s disease, or B12 vitamin defi-
ciency) or substance/medication-induced depressive disorder.

Comorbid depression and anxiety disorders occur in up to 25% of general prac-
tice patients. Of those patients, 85% with depression have significant anxiety, and 
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90% of patients with anxiety disorder have depression, which may cause confound-
ing factors in its initial approach [17].

Identification and treatment of depression and anxiety are challenging as their 
presence can often mimic states of respiratory distress and vice versa, and the dif-
ferential diagnosis and comorbidity can include the existing range in mood disor-
ders, such as bipolar disorder or schizoaffective disorder plus post-traumatic stress 
disorder and anxiety disorders (such as generalized anxiety disorder, phobias, and 
panic disorders) [15].

9.2  Depression and NIV

As a condition, depression is not an acute consequence of the use of NIV, but rather 
the result of a prolonged impact of the various factors surrounding the need for NIV.

If COPD turns out to be very limiting or difficult to optimize using NIV, it can 
lead to feelings of hopelessness, social isolation, reduced physical functioning, and 
sedentary lifestyle, all of which are associated with an increased level of depressive 
symptoms. This can directly translate to less social support. Additionally, a number 
of patient-related factors, including female gender, younger age, current smoking, 
greater severity of airflow limitation, and lower socioeconomic status, are associ-
ated with a higher prevalence and/or increased risk of depression [18].

Bad adherence to NIV has a meaningful impact since a correct use of NIV often 
lessens the impact of respiratory conditions. Furthermore, untreated depression is a 
risk factor for noncompliance, as some studies demonstrated that depression was 
independently associated with poorer adherence during home-based auto-titrating 
continuous positive airway pressure (autoPAP) [19]. Therefore, acceptance of NIV 
is an obvious example of the interaction of psychological and physical factors. 
Despite the fact that NIV can produce significant clinical improvement in their con-
dition, patients often reject it or fail to use it appropriately [13, 20].

In fact, failing to treat an underlying depression is a predictor of moderate or 
severe disability six months after a critical illness episode requiring hospitalization 
[21–23].

In amyotrophic lateral sclerosis (ALS), a neurodegenerative disorder, sleep dis-
ruption is frequently present as the condition progresses, and substantially adds to 
disease burden. Resort to long-term NIV has the potential to sustainably improve 
sleep quality and quality of life in an early stage. Depression is frequently diag-
nosed in ALS patients and further aggravates these sleep disturbances, which under-
scores the need to address depressive symptoms [24].

Hospitalization itself can have deleterious effects and long-term impacts in the 
form of depressive symptoms, especially in intensive care units (ICU) survivors 
after acute respiratory distress syndrome (ARDS). The fact that acceptance and 
adherence to NIV treatment can reduce hospital admissions and physician visits 
should not be ignored [13].

In OSA, the use of continuous positive airway pressure (CPAP) showed an 
improvement of depressive symptoms, more notorious in patients with a higher 
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burden of depression at baseline. However, this does not mean that there is a clear 
cause-and-effect relationship [11, 25].

Depression and anxiety may lead to fear, panic and hopelessness, low self- 
esteem, social isolation, and dependence, thereby initiating a vicious circle that per-
petuates anxiety and depression.

9.3  Management of Depression in NIV

First-line treatment for adults with moderate to severe depression commonly con-
sists of an antidepressant. From the main types of antidepressants available, selec-
tive serotonin reuptake inhibitors (SSRIs) and serotonin-norepinephrine reuptake 
inhibitors (SNRIs) are safer in terms of overdose risk than TCAs and tend to be 
better tolerated than antidepressants of other classes. Hence, it is not surprising that 
SSRIs are the most commonly prescribed antidepressants when treating individuals 
with depression. No agreement has been reached on the standard approach for the 
treatment of patients whose depression does not respond to antidepressant medica-
tion [26].

But this is not a one size fits all strategy, as some evidence suggests that the 
effectiveness of treatment of depression using SSRIs in patients with COPD is ques-
tionable. This is partly due to patient’s fear that antidepressant drugs may be addic-
tive or have potential side effects and perceived stigma associated with depression 
associated with the possible lack of adequate support and explanation of depression 
by the healthcare professionals. The collaborative care model (case management) of 
partnership with patients and families has been shown to be beneficial in the treat-
ment of depression in patients with chronic diseases [15].

Current guidelines are increasingly advocating psychotherapy as a treatment 
option, with psychotherapy being found as efficacious as pharmacotherapy in less 
severe depressive symptoms. If possible, a combination of psychotherapy and phar-
macotherapy should be considered in moderate to severe depression. A growing 
literature is raising awareness in the scientific community about the importance of 
these treatment options, as well as their favorable impact on post-treatment out-
comes and relapse prevention [4].

In respiratory conditions requiring NIV and psychiatric illness, therapeutic inter-
ventions should target both disorders for optimal outcomes, as depression was inde-
pendently associated with poorer adherence regarding home-based treatment.

9.4  Conclusions

Depression may sensitize patients to some NIV side effects (discomfort, air leak, 
claustrophobia, and nasal congestion), with studies demonstrating that depressed 
individuals tend to report more symptoms regardless of the physiological severity 
of the condition. This directly impacts the potential benefits of NIV, as patients 
tend to abandon this therapy earlier [19]. The co-occurrence of depression and 
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respiratory conditions is frequent enough to justify prompt screening in the appro-
priate clinical setting, as a global approach has proven to improve the outcome 
of both.

When already being treated using NIV, early psychological risk markers for 
depression should be assessed at an early stage in order to minimize long-term con-
sequences and promote positive effects on physical and psychological well-being.

Lastly, adherence is another potential target for clinicians and has a proven dual 
impact, since it optimizes NIV treatment and potentially minimizes depressive 
symptoms. Improved understanding of the patient experience of NIV should be 
taken into account in acute care setting, including advance care planning.
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10Post-traumatic Stress Disorder

Sofia Neves Martins, Tânia Teixeira, João Quarenta, 
and Bruno Ribeiro

10.1  Introduction

Post-traumatic stress disorder (PTSD) is a disease in which a person develops a 
characteristic set of symptoms (Fig. 10.1) for a period over a month, after experi-
encing a traumatic event.

The diagnosis must meet the following criteria established by DSM-5 [1]:

• An exposure to actual or threatened death, serious injury, or sexual violence—in 
this particular case, the exposure to noninvasive ventilation (NIV), in addition to 
an illness that may threaten a person’s life, such as respiratory failure.

• At least one of the following symptoms: recurrent, involuntary, and intrusive 
distressing memories of the traumatic event; recurrent distressing dreams; dis-
sociative reactions, like flashbacks; intense or prolonged psychological distress 
at exposure to internal or external cues that symbolize or resemble an aspect of 
the traumatic event; and marked physiological reactions to internal or external 
cues that symbolize or resemble an aspect of the traumatic event.

• Persistent avoidance of stimuli associated with the traumatic event(s), beginning 
after the traumatic event.

• Negative alterations in cognitions and mood associated with the traumatic event, 
beginning or worsening after the traumatic event occurred.

• Marked alterations in arousal and reactivity associated with the traumatic event, 
beginning or worsening after the traumatic event occurred.
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Fig. 10.1 Key symptoms of PTSD [2]

• Duration of the disturbance (Criteria B, C, D, and E) is more than 1 month and 
causes significant distress or impairment in the someone’s functionality.

• The disturbance is not attributable to the physiological effects of a substance 
(e.g., medication and alcohol) or another medical condition [1].

10.1.1  Epidemiology

PTSD develops more often in women, in about 20–30% after a traumatic event. In 
men, the risk is about 8–13%. The lifetime prevalence is around 7.8%, in a 1: 2 ratio 
(men: women) [3].
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Fig. 10.2 Risk factors for PTSD [2]

The disease can appear at any age and is usually associated with particular 
risk factors, divided into: pre-trauma, peri-trauma, and post-trauma factors 
(Fig. 10.2) [2].

10.1.2  Etiology

Functional and structural neuroimaging studies using positron emission tomogra-
phy (PET) or MRI (MRI) have shown reduced hippocampal volume (that may be 
related to the appreciation of safe contexts and explicit memory deficits), dysfunc-
tion of the amygdala, hippocampus, septum, and prefrontal cortex resulting in the 
enhanced fear response. Anterior cingulate, medial prefrontal cortex, and thalamus 
appear to regulate high-arousal symptoms, and dissociation is mediated by parietal, 
occipital, and temporal cortex [3, 4].

Although a large number of biological alterations have been found, none pres-
ents the specificity or sensibility to be used as a biomarker and consequent diagnos-
tic criteria for PTSD [4].

10.1.3  Comorbidity and Differential Diagnosis

PTSD shows high percentages of comorbidity with affective and anxiety disorders, 
substance abuse, and somatization. Studies indicate that 78.1% of women and 
88.3% of men with PTSD had other comorbidities [5].
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This pathology requires special consideration for the following differential diag-
noses: acute stress reaction/disorder, adjustment disorder, obsessive-compulsive 
disorder, other anxiety disorders, depression, personality change after a catastrophic 
event, schizophrenia, and substance-induced disorders [3].

10.2  PTSD and NIV

Typically, hospitalizations, especially those in intensive care units (ICU), are asso-
ciated with traumatic aspects such as the experience of feeling helpless or out of 
control; experiences of pain related to invasive procedures, including intubation; 
and the imminent threat of death [6, 7]. Thus, it is known that the prevalence rates 
of PTSD are around 10–45% [8–10] and there is evidence that the incidence of this 
disorder is higher in these contexts than other medical conditions, such as cancer [7].

Studies have tried to define which risk factors are associated with PTSD in these 
patients, dividing them into non-modifiable and modifiable risk factors [11]. The 
first corresponds to the female gender, young people, physical trauma, and a history 
of other psychiatric pathologies [5, 9, 11, 12]. The others are hospital or treatment 
related, such as increased length of stay, mechanical ventilation, greater levels of 
sedation and neuromuscular blockade, acute stress symptoms, paranoid delusions, 
hallucinations, and acute stress symptoms [6, 8, 11].

Shaw et al. suggest that mechanical ventilation can be an additive risk factor to 
the development of PTSD when compared to NIV, as being an unexpected and high- 
acuity procedure that may be associated with fear of death, neuromuscular blockade 
leading to increased levels of awareness and difficulties in communication and 
mobilization [6, 8, 11]. However, it is important to state that the APACHE II scores 
of disease severity were higher in those requiring mechanical ventilation, which 
may lead to increased risk of PTSD in those individuals [6].

In addition, when there is indication to not intubate, some might think that 
patients undergoing NIV would have greater levels of PTSD, anxiety, and depres-
sion, as well as low health-related quality of life, because of the sense of prolonga-
tion of the dying process and no hope for improvement, yet Azoulay et  al. have 
proven otherwise, validating NIV as a safe treatment for respiratory failure in 
patients who do not want to be intubated [13].

Regarding the use of sedation, the data are contradictory and confusing. It has 
been shown that midazolam, lorazepam, and opioids may be linked to increased 
PTSD in these patients [14], however, Patel et al. consider that there is not any cor-
relation between PTSD and duration of benzodiazepine or opioid use [15].

10.3  Management of PTSD in NIV and ICU

According to the management of PTSD linked to NIV, several strategies should be 
implemented regarding the identification of patients at risk, promoting an adequate 
diagnosis of this comorbidity and its consequent treatment. This can be limited due 
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to the lack of reliable screening tools, which should promote efforts to identify the 
potential risk factors described previously, particularly the modifiable ones.

With a view to foster the prevention of PTSD, one should avoid overuse of seda-
tion, introduce psychological support, coping, and mindfulness techniques after 
hospital discharge [14]. Implementation of diaries during hospital stay and a single 
counseling session after discharge has shown to increase both patient and family 
coping ability as well as prevent symptoms of PSTD [14, 16].

When a correct diagnostic of PTSD is achieved, pharmacological and non- 
pharmacological treatment should be considered. Antidepressants like selec-
tive serotonin reuptake inhibitors (SSRIs) are the main pharmacological 
treatment (e.g., paroxetine 20–40 mg/day; sertraline 50–200 mg/day) [3, 8]. 
Mirtazapine has also been shown to be effective, in particular when patients 
present insomnia [17].

Regarding the use of non-pharmacological measurements, cognitive behavioral 
therapy (CBT) is known to be the psychotherapy with the most evidence in the treat-
ment of PTSD, by including elements of self-monitoring of symptoms, anxiety 
management, and breathing techniques among others [3, 8, 18].

10.4  Conclusions

The experience of being in a hospital, especially in an intensive care unit and par-
ticularly when undergoing invasive procedures, will be linked to a greater suscepti-
bility to develop certain psychiatric illnesses.

The development of these disorders, in this particular case PTSD, is linked to 
several risk factors, including invasive procedures. Nonetheless, it is known that the 
use of NIV predisposes to a lower risk of developing this specific pathology.

The medical staff should pay special attention to the identification of patients at 
risk, managing the diagnosis, prevention, and treatment of this disease that substan-
tially affects a person’s quality of life.

Further studies, especially longitudinal ones, should be taken into account as it is 
known that prevalence rates of PTSD are higher at the time of discharge and decrease 
over time [8].
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11Delirium

Angela Mancini and Andrea Fabbo

11.1  Definition

Delirium is defined by Diagnostic and Statistical Manual of Mental Disorders 
(DSM) as a condition characterised by a disturbance of consciousness and attention 
associated with change in cognition. This syndrome usually tends to develop over a 
short period of time and is characterised by fluctuations during the course of the day. 
Delirium can be considered as the direct physiological consequence of a general 
medical condition [1].

11.2  Prevalence in Community, Hospital and ICU Setting

The prevalence of delirium in elderly depends on the setting evaluated: in the com-
munity, it varies from 0.4% to 2% [2, 3] and in hospitals, it increases from 11% to 
42% [4]. Postoperative delirium ranges from 15% to 62% of elderly patients while 
in intensive care units (ICU) from 70% to 87% [2, 3]. The prevalence of delirium is 
generally 50–70% in non-invasive mechanically ventilated patients [5]. Nevertheless, 
it can be supposed that the prevalence in ICU and in patients undergoing NIV can 
be higher since in these settings delirium is often underdiagnosed, even though 
especially in these environments it is correlated with adverse outcomes like higher 
risk of re-intubation, the longer length of hospitalisation and mortality [6, 7].
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11.3  Pathophysiology

The pathophysiology of delirium is complex, many mechanisms are involved and 
several hypotheses have been proposed:

• Neuroinflammatory and oxidative stress hypothesis: Inflammation is a common 
factor to the several hypotheses present in literature to explain the development 
of delirium [8].

• All acute illnesses that can induce systemic inflammation with increasing in pro- 
inflammatory cytokines (IL-1, tumour necrosis factor (TNF) and IL-1β), or that 
can lead to hypoxaemia, to impaired blood flow and tissue perfusion or to 
impaired metabolism are considered precipitating factors of delirium. In each of 
these precipitating factors, the inflammatory mediators can cross the blood–brain 
barrier. They can be also secreted directly into the brain parenchyma by endothe-
lial, epithelial and brain perivascular macrophages [8]. Hence there is an abnor-
mal activation of microglia resulting in further release in pro-inflammatory 
cytokines, reactive oxygen species (ROS) and reactive nitrogen species into the 
surrounding brain tissue. Inflammatory mediators can directly affect neuronal 
function and directly act on atrocities. They became hypersensitive to acute 
inflammatory mediators in patients with pre-existing chronic brain and, as a con-
sequence of their activation due to inflammation, they lose their metabolic sup-
port to neurons, with consequent neuronal damage [8].

• Therefore, the inflammation can promote dysfunction in blood–brain barrier 
with the consequent insufficient vascular supply of oxygen and glucose [8], 
especially in patients with pre-existing dysfunction in the blood–brain barrier 
and in neurotransmission like the elderly [9, 10].

• Neuronal ageing hypothesis: Ageing is characterised by brain blood flow decline, 
decreased vascular density, neuron loss, alteration in intracellular signal trans-
duction and consequent brain atrophy [11, 12] that seems to be associated, espe-
cially when localised in hippocampus, thalamus, basal forebrain and cerebellum, 
with delirium incidence and severity [13].

• Neuroendocrine hypothesis: Aberrant acute stress responses [14] with the acti-
vation of the limbic–hypothalamic–pituitary–adrenocortical (LHPA) axis 
increases cortisol levels. Cortisol inhibits glucose transport into neuron, 
increases proinflammatory cell migration, oxygen radical generation and neu-
rotoxicity and reduces hippocampal glial cell activation and proliferation [15]. 
Cortisol can also lead to alteration in the permeability of the blood-brain bar-
rier [14, 16].

• Melatonin dysregulation hypothesis: In the literature, there are evidence suggest-
ing that chronic sleep deprivation is a physiological stressor with release of pro- 
inflammatory cytokines. Melatonin scavenges organic radicals and reactive 
nitrogen species, presents an antioxidant potential on cells by stimulating the 
synthesis of antioxidant enzymes, preserves mitochondrial homeostasis and 
reduces free radical generation. Therefore, melatonin decreases parasympathetic 
tone and increases sympathetic tone, blood pressure and cortisol levels [15, 17, 
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18]. Hence, its reduction due to sleep deprivation is correlated with neuroinflam-
mation. Early case reports conducted also on healthy individuals describe psy-
chotic features, memory lapses and labile mood when undergoing prolonged 
wakefulness [19]. Therefore, patients with delirium show reductions in rapid- 
eye- movement sleep in polysomnography [20]. Moreover, it was assessed in one 
study that the perceived sleep quality is not associated with the transition to 
delirium [21].

• Network dysconnectivity hypothesis: The consequences of each of the hypothe-
ses explained are acute neuronal dysfunctions, cell injury and death and network 
disintegration [8]. Hence, regardless of primary aetiology, it is hypothesised that 
impaired neuronal network connectivity may be the final driver of the delirium 
syndrome.

• The network disintegration is characterised by alterations in neurotransmitters, 
in particular an impairment in cholinergic system, that is often reduced in the 
elderly [22] and increase in dopamine, glutamate, noradrenaline and GABA neu-
rotransmission and reduction in serotonin [15, 23–25].

• Systems integration failure hypothesis (SIFH): According to this point of view, 
all the theories of delirium pathophysiology are complementary, rather than 
mutually exclusive, with intersections and reciprocal influence. A pre-existing 
frailty in patients (due to alterations in brain function and in blood–brain barrier) 
can represent the substrate in the development of delirium [15].

As explained in previous chapters, patients who require NIV are generally 
affected by acute or chronic diseases. All of the conditions that lead to NIV have in 
a common inflammatory state and acute stress responses (i.e. pulmonary infections, 
acute renal injury, sepsis, COPD) and/or hypoxaemia. Since these alterations can 
promote delirium, we can deduce why delirium has a high prevalence in patients 
treated with NIV.

11.4  Predisposing and Precipitating Factors

The onset of delirium is associated with predisposing and precipitating factors.
The most important predisposing factors in elderly patients are age, pre-existing 

cognitive dysfunction, sensory impairment, history of depression or alcohol depen-
dence, frailty and comorbidities, history of delirium, low educational levels, sever-
ity of disease and alteration in BUN/creatinine ratio [2, 8, 26, 27].

Precipitating factors are all kinds of acute insults that can lead to delirium [27] 
such as medications (polypharmacy, with 5 or more pharmacies); iatrogenic factors 
(sedative medications, benzodiazepines, steroids, long-acting opioids and drugs 
with anticholinergic activity) [23, 28–30]; surgery (cardiovascular surgery, emer-
gency surgery and major abdominal surgery); urinary catheter and other invasive 
devices; immobility; use of physical restraints [26, 31]; and diseases. Regarding to 
diseases, the most important organic dysfunctions correlated with onset of 
delirium are:
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• Neurological (stroke, trauma, subdural haematoma and infections).
• Endocrine (hyperthyroid and hipothyroid).
• Cardiovascular (myocardial infarction, shock, hearth failure and arrhythmias).
• Pulmonary (hypossia, hypercapnia, respiratory failure and infections).
• Gastrointestinal (constipation, impaction and faecaloma and infections).
• Renal (uremia and acute renal failure).
• Urinary (retention, infections)
• Liver dysfunction
• Metabolic disorders (glucose, electrolytes and alteration in pH).
• Sepsis
• Pain [8, 26]

Patients in ICU or in treatment with NIV show the same predisposing and pre-
cipitating factors, with some differences.

According to a recent review, strong evidence risk factors for the development of 
delirium in ICU are age, dementia, hypertension, hypotension, emergency surgery, 
presence of delirium during the previous day, mechanical ventilation, trauma, meta-
bolic acidosis and comorbidities [32, 33].

A valuable instrument to predict the risk of delirium at the time of admission to 
the ICU is the Early Prediction of Delirium ICU (E-PRE-DELIRIC), and it seems 
to be correct in 68% of cases. It is based on the following predictive factors: age; 
history of cognitive impairment; history of alcohol abuse; ICU admission category; 
urgent admission; mean arterial blood pressure; use of corticosteroids; respiratory 
failure; and serum urea concentration [34].

A second tool that has been developed, the PRE-DELIRIC, predicts delirium 24 
h after admission in ICU and consists of the following 10 predictors: age; APACHE 
II score; coma; ICU admission category; infections; presence of metabolic acidosis; 
use of morphine; use of a sedative drugs; urea concentration; and urgent admis-
sion [34].

In ICU, another important risk factor for the development of delirium seems to 
be the disrupted sleep, with fragmentation, increased arousals and decreased restor-
ative stages [35, 36].

Regarding patients treated with NIV the presence of acute kidney injury and 
sepsis on admission, greater dyspnoea and pain, lower interface tolerance and high 
SOFA score represent risk factors for the development of delirium [37]. According 
to one prospective observational study, low mean arterial pressure in patients in NIV 
is associated with delirium, maybe because it may decrease cerebral blood flow 
perfusion and lead to neuropsychiatric alterations [38].

11.5  Clinical Manifestations and Subtypes

The symptoms of delirium can be grouped into five domains: cognitive deficits 
(characterised by perceptual distortions, impairment in memory, abstract thinking 
and comprehension, executive dysfunction and disorientation), deficits in attention 
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(such as disturbances in consciousness and impairment in attention), circadian 
rhythm dysregulation, emotional dysregulation (fear, anxiety and irritability) and 
psychomotor dysregulation [15].

Delirium can be classified into three subtypes: hypoactive, hyperactive and 
mixed [32].

Hyperactive delirium is characterised by agitation, hypervigilance, hallucina-
tions; the hypoactive subtype presents with lethargy, sedation, and with slowed 
motor response while patients with mixed delirium demonstrate both hyperactive 
and hypoactive features.

The hypoactive form is the most frequently misdiagnosed [32] even if it seems to 
be the subtype associated with a relatively poorer prognosis [39].

Subsyndromal delirium (SSD) represents a clinical condition characterised by 
one or more delirium symptoms but not full criteria for the diagnosis and it occurs 
in 21–76% of older medical inpatients [40].

Many studies have been conducted to establish the more frequent subtype of 
delirium in patients treated with NIV, with mixed results: according to some of them 
the hypoactive subtype is the more frequent [38, 41], according to others the more 
frequent is the hyperactive subtype [42].

11.6  Diagnosis

In the current edition of the DSM-5, there are five criteria (A–E) for the diagnosis 
of delirium: presence of disturbances in attention and awareness (criterion A); at 
least one other cognitive deficit (criterion C) that has developed over a short period, 
specified as ‘usually hours or days’ (criterion B), that cannot be explained by a pre- 
existing neurocognitive disorders or coma (criterion D) and with evidence of medi-
cal condition or intoxication (criterion E) [8] (Table 11.1). 

Table 11.1 DSM-IV, diagnostic and statistical manual of mental disorders, fourth edition; 
DSM-5, Diagnostic and Statistical Manual of Mental Disorders, fifth edition

DSM-5

A.  Disturbance in attention (i.e., reduced ability to direct, focus, sustain and shift attention) 
and awareness (reduced orientation to the environment)

B.  The disturbance develops over a short period of time (usually hours to a few days), 
represents an acute change from baseline attention and awareness and tends to fluctuate in 
severity during the course of a day

C.  An additional disturbance in cognition (e.g. memory deficit, disorientation, language, 
visuospatial ability, or perception)

D.  The disturbances in Criteria A and C are not better explained by a pre-existing, established 
or evolving neurocognitive disorder and do not occur in the context of a severely reduced 
level of arousal such as coma

E.  There is evidence from the history, physical examination or laboratory findings that the 
disturbance is a direct physiological consequence of another medical condition, substance 
intoxication or withdrawal (i.e. due to a drug of abuse or to a medication), or exposure to a 
toxin, or is due to multiple aetiologies
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The diagnosis of delirium is only clinical: there are no laboratory or instrumental 
exams validated for delirium, but several diagnostic tools have been developed to 
allow clinicians in a more efficient and effective diagnosis [43].

For example, electroencephalogram (EEG) is generally altered in patients with 
delirium but the clinical usefulness of EEG for diagnosis may be limited by its low 
specificity and by the impracticality of conducting the test especially in hyperactive 
delirium. Nevertheless, EEG can be useful in differentiating delirium from other 
psychiatric and neurological conditions [15].

Several tests have been validated for the screening and the diagnosis of delirium.
The most important screening tests are: Nursing Delirium Screening scale 

(Nu-DESC), Delirium Observational Screening scale (DOS) and NEECHAM that 
are used to evaluate delirium risk and are not diagnostic. They can be used by nurs-
ing staff [44, 45].

The most important tests used for the diagnosis of delirium are:

• The Confusion Assessment Methods (CAM): It has been developed by Inouye 
et al. [46] and includes an algorithm based on 4 core features of delirium: (1) 
acute change or fluctuating course, (2) inattention, either or both disorganised 
thinking (3) and alteration of consciousness. (4) It requires preliminary training 
of the examiners because without it the rate of underdiagnoses can be very 
high [47].

• 4 AT: It is relatively new tool proposed by Maclullich et al. composed by 4 items: 
alertness (item 1), the abbreviated mental test with evaluation of orientation 
(item 2), attention tested with months of the year backwards (item 3) and acute 
change in mental status or fluctuation (item 4) [48].

• It has a good diagnostic test accuracy for identification of delirium, comparable 
or higher, according to one randomised controlled trial, than CAM [49]. 
Therefore, it appears shorter and simpler than CAM [50].

In ICU, there are several tests that have been validated for diagnosis of delirium. 
The most important are:

• CAM-ICU: it is a valid and reliable tool developed in 2011 for delirium assess-
ment in critically ill adults in ICU [46] including patients on mechanical 
ventilation.

• CAM-ICU comprises four CAM items with four features and a scoring algo-
rithm, but attention and disorganised thinking are assessed in short cognitive 
tests and yes/no interview questions considering that it can be administered to 
ventilated patients [51].

• Intensive Care Delirium Screening Checklist (ICDSC): it comprises eight fea-
tures: level of consciousness, inattention, disorientation, psychosis, psychomotor 
changes, speech or mood changes, sleep–wake cycle disturbance and symptoms 
fluctuation. Delirium can be diagnosed when four out of eight criteria are posi-
tive [52].
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In ICU patients, the level of consciousness, which is one criterion of the tests 
cited for the diagnosis, can be evaluated through Richmond Agitation-Sedation 
Scale (RASS).

The differential diagnosis of delirium can require the exclusion of dementia and 
depression. Delirium’s onset is more rapid than dementia, and consciousness, atten-
tion and concentration are more compromised, while in dementia they are generally 
preserved in the early stage. Depression can be confused with hypoactive delirium, 
but its onset is generally more chronic and consciousness and speech are preserved 
[53]. The identification of an organic underlying cause is also important in the dif-
ferential diagnosis of delirium, since identifying an underlying organic cause can 
help to exclude dementia or a psychiatric disorder.

11.7  Outcome

Delirium in a hospital is independently associated with multiple adverse outcomes, 
such as mortality, longer stay in hospital due to the onset of complications [54], 
higher need of institutionalisation and increased risk of dementia [55].

Regarding the subtypes of delirium, the hypoactive form is associated with a 
longer hospital stay, higher morbidity and mortality than hyperactive and mixed 
subtypes [56].

Patients with sub-syndromic delirium show longer acute care hospital, increased 
post-discharge mortality and lower cognitive and functional level at follow-up than 
patients without symptoms of delirium [57, 58].

In elderly patients affected by Alzheimer’s disease, there is a significant accel-
eration in the evolution of cognitive decline following an episode of delirium [59].

In patients without cognitive impairment, delirium increases the risk of incident 
dementia and it is associated with the loss of an additional one point per year in the 
mini-mental state examination compared to those with no history of delirium [60].

Hence, there is a reciprocal relationship between delirium and cognitive decline: 
on the one hand dementia is a risk factor for delirium among older patients [61] and 
on the other hand the development of delirium appears to increase the risk of cogni-
tive decline, including dementia [62] especially when delirium presents longer 
duration [63, 64].

A negative impact of delirium on survival has been demonstrated in ICU and in 
NIV population [32]. ICU delirium is a predictor of increased mortality, prolonged 
hospitalisation and mechanical ventilation [65–67].

In ICU setting, the development of delirium within 24 h after admission has been 
associated with increased in-hospital mortality [34]. In long term, it is associated 
with higher mortality both at 90 days and at 6 months mortality rates [66, 68].

Therefore, patients in ICU with delirium generally need NIV more often and for 
a longer period of time than patients without it [69, 70].

The negative outcome in patients in NIV who develop delirium is often due to 
NIV failure.
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11.8  Management of Delirium

The management of delirium includes four main components: recognition of 
patients at risk, implementation of prevention techniques, enhanced surveillance 
and screening and treatment of delirium.

The recognition of patients at risk consists of the assessment of the predisposing 
and precipitating medical risk factors of the patient and of the modifiable and non- 
modifiable risk factors [15]. The screening of delirium and its prevention are impor-
tant especially in patients with high risk.

When delirium onsets, an adequate management of the disease includes the 
following steps: the treatment or correction of underlying medical problems 
and a multi-domain treatment, including the management of psychiatric mani-
festations and symptoms to prevent the patient from causing harm to himself or 
others [15].

The treatment of organic diseases is a crucial step in patients in ICU that are in 
NIV because in this setting several organic precipitating factors can be present at the 
same time and without removing them delirium cannot be stopped.

11.9  Therapy

When all organic causes of delirium have been removed, the correct treatment of 
delirium is a multi-domain treatment, composed by non-pharmacological therapy 
and sometimes pharmacological therapy.

11.9.1  Non-pharmacological Therapy

In literature, it has been validated a multi-component intervention called hospital 
elder life program (HELP) aimed to prevent and treat delirium [71]. It includes:

• Physiotherapy (active or passive mobilisation of patient).
• Assistance with orientation (reorientation, cognitive stimulation, music and use 

of clocks).
• Nutritional support.
• Daily awakening protocols or stop sedation.
• Removal of intravenous lines, catheters and physical restraints.
• Sensory aids such as eye glasses, hearing aids.
• Promotion of a circadian light rhythm and natural light during the daytime as 

much as possible.
• Adequate intellectual and environmental stimulation reducing environmental 

isolation.
• Assessment and treatment of pain [15].
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11.9.2  Pharmacological Therapy

The pharmacological therapy can be considered in patients with important psycho-
sis, insomnia or with aggressive behaviours towards themselves or others. 
Nevertheless, it is not supported in current guidelines or by the evidence but it has 
been analysed by clinical trials [8]. A review based on randomised controlled trials 
suggests that atypical antipsychotics are safe and effective in the treatment of adult 
patients with delirium when compared to placebo, with a better tolerability profile 
than conventional antipsychotics like haloperidol [72].

In contrast, according to another review, there is no difference in sedation status, 
delirium duration, hospital length of stay and mortality between haloperidol and 
second-generation antipsychotics versus placebo [73].

Valproic acid has been proposed as an alternative to antipsychotics in the man-
agement of agitation in hyperactive or mixed delirium especially in patients with 
prolonged QT interval, or with agitation due to medical conditions such as trau-
matic injury. Yet future studies are needed to assess its efficacy and safety [74, 75].

Regarding benzodiazepines, there is currently no evidence to support them in the 
treatment of delirium not due to alcohol or GABA-agonist withdrawal syndromes 
[76], even if according to a recent review they may be used for the management of 
insomnia, especially those with short or intermediary half-life [77].

Among antidepressants, the role of trazodone, which presents sedative proper-
ties, has been studied in the literature, but with little evidence supporting its use in 
delirium [78].

Melatonin or melatonin agonists such as ramelteon can be used in patients with 
insomnia in order to promote a more natural sleep [15].

11.10  Therapy in ICU

Several studies have examined the effectiveness of multi-domain delirium treatment in 
the ICU and in patients in NIV. A multi-intervention approach developed in 2011 has 
been widely experimented. It is the awakening and breathing coordination, delirium 
monitoring/management and early exercise/mobility (ABCDE) bundle [8]. It seems to 
be significantly associated with less delirium [79]. A larger, multi-centre study has 
expanded the ABCDE bundle into the ABCDEF bundle which includes a focus on ‘F’, 
family engagement. It is associated with more ICU days without coma or delirium [80].

11.10.1  Pharmacological Therapy

The clinical practice guidelines for the management of pain, agitation and delirium 
in adult patients in ICU, published in 2013, regarding to the pharmacological ther-
apy assess that:
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• There is no scientific evidence that haloperidol can reduce the duration of 
delirium.

• Atypical antipsychotics can reduce the duration of delirium, with atten-
tion to QTc.

• Rivastigmine is not recommended as therapy of delirium.
• In patients in mechanical ventilation, analgesia should be considered as the first 

sedation.
• In patients with deprivation of sleep due to mechanical ventilation, there are no 

recommendations about the use of specific typology of mechanical ventilation to 
promote sleep.

• The importance of assessment and treatment of pain, agreeing with the manage-
ment of pain, agitation and delirium (PAD) guidelines [67].

Regarding pain, since it is one of the most important factors involved in the onset 
of delirium in ICU patients, the sedative or analgesic drugs can aid in the removal 
of delirium. Nevertheless, they can worsen delirium because of their anticholinergic 
activity. The ideal sedative drug may have minimal accumulation, ease of titration 
and tolerable adverse effects. Since no sedative or analgesic drug satisfies all of 
these criteria, strategies to minimise the side effects have been hypothesised such 
as [81]:

• Daily sedation interruption: it is defined as a short-term suspension, discontinu-
ation, or cessation of intravenous sedative or, in some cases, of analgesic medica-
tion [82], in order to avoid accumulation of drugs and promote patient 
wakefulness.

• Nurse-directed protocolised sedation: it involves the titration of sedative and 
analgesic drugs using a standardised algorithm and a sedation assessment scale. 
It can be performed by ICU nurses [83].

• Analgesia-based sedation or no sedation: it means the possibility of sedation 
avoiding sedative drugs and using just analgesia [84]. It can be considered for 
patients with a high prevalence of pain as precipitating factor of delirium [81].

According to one systematic review and meta-analysis, in patients in mechanical 
ventilation, it seems that a deep sedation is associated with increased risk of death, 
while light sedation might have a risk potential for agitation-related adverse events 
but not a risk potential for delirium [85].

Regarding antipsychotics, in 2018 the largest randomised trial to examine anti-
psychotic drugs for the treatment of delirium during critical illness was published 
[86]. In the study haloperidol, ziprasidone and placebo were compared in 566 ICU 
patients with delirium. There were no significant treatment effects on primary out-
comes, such as number of days alive and without delirium or coma or on multiple 
secondary outcomes, including duration of delirium. In another study, the number 
of days alive without delirium or coma was similar in the haloperidol and placebo 
groups, although the occurrence of agitation was lower in the haloperidol group 

A. Mancini and A. Fabbo



117

[87]. Hence in the absence of dangerous agitation, there is little reason to administer 
antipsychotics in ICU patients with delirium [88].

According to a recent Cochrane only the short-acting alpha 2 agonist dexmedeto-
midine, thanks to its sedative effect, significantly reduces the duration of delirium in 
ICU patients compared to placebo [89]. Differently from midazolam and propofol, 
dexmedetomidine does not affect respiratory drive [90, 91].

Dexmedetomidine improves secondary outcomes, such as resolution of delirium 
or duration of it, duration of NIV, length of stay in hospital or in ICU, mortality, 
need of physical restraint and duration of mechanical ventilation [89].

Recently, the DahLIA trial evaluated the role of dexmedetomidine also in patients 
whose critical illness has resolved and that can wean from mechanical ventilation, 
but with important agitation that precludes weaning. The result was that patients 
treated with dexmedetomidine, compared to placebo, have increased ventilator-free 
hours and faster resolution of delirium [92]. So it may be useful in promoting wean-
ing from invasive ventilation.

Since the reduction in cholinergic activity is one of the mechanism involved in 
delirium, some studies have been conducted in order to understand the efficacy of 
this drug in delirium in ICU, but the conclusion is that the cholinesterase inhibitor 
rivastigmine is associated with longer ICU stay and hence it is not recommended [89].

In observational studies in critically ill patients, statin use has been associated 
with reduced delirium, especially during sepsis [93] while discontinuation of a pre-
viously used of statin was associated with increased delirium but there are no ran-
domised clinical trials that can confirm this data [94].

In conclusion, in spite of all these evidence of absence of efficacy of drugs on 
primary and secondary outcomes in ICU patients with delirium, with the exclusion 
of dexmedetomidine, in clinical practice they are commonly administered to man-
age symptoms, especially agitation and insomnia [95].

11.11  The Controversial Relationship Between NIV e Delirium

11.11.1  Delirium as Enemy of NIV

Delirium onset is associated with NIV failure [38]. It can be defined as the discon-
tinuation of therapy with the need to switch to invasive mechanical ventilation and 
with a high risk of death for the patient [96].

The percentage of NIV failure in ICU is above 10–40% [97–99], and it seems to 
be higher in patients with delirium [100]. One study showed that the relative risk of 
non-invasive positive pressure ventilation (NPPV) failure in ICU patients with delir-
ium was triple than for patients without it [101].

The factors associated with NIV failure in delirium patients are agitation, dete-
rioration of mental status, decreases in the ability to cooperate and tolerate NIV and 
difficulty in removing secretions. The discontinuation of the therapy due to agita-
tion is generally immediate (within minutes to <1 h) [102].
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Hence, even if successful NIV improves oxygenation and respiratory mechanics 
and can decrease ICU-acquired complications [96], in patients with delirium who 
undergo discontinuation of this therapy, these outcomes cannot be achieved and 
there is an increased ICU mortality [103, 104].

For these reasons, regarding to NPPV, extreme psycho-motor agitation can be 
considered, according to some authors as an absolute contraindication [105] but, at 
the same time, several strategies can be evaluated by expert teams in order to favour 
the success of the therapy in patients with delirium:

• Non-invasive and ‘mini-invasive’ integrated strategies in order to avoid the accu-
mulation of secretions in the airway tree in these patients incapable to spontane-
ously remove them because of their altered level of consciousness [105–108].

• Use of low-dose sedatives (i.e. opioids, propofol and α2-agonists) or analgesia- 
based sedation in order to reduce agitation [109, 110] even if sometimes these 
drugs can promote delirium.

• The alternate use of different types of oronasal, total-face and nasal masks, hel-
mets, mouthpieces and nasal pillows in order to reduce the risk of skin damage 
and improve the tolerance to ventilation [111].

11.11.2  NIV as an Ally for Patients with Delirium

ICU patients who need NIV are generally affected by critical illness. When NIV is 
needed, its use can save their lives, and it is confirmed by the evidence that its failure 
is correlated with higher mortality. Hence it improves the survival in patients with 
delirium.

NIV can also reduce delirium in some cases. In fact, when we consider patients 
that develop respiratory failure whose most important precipitating cause of delir-
ium is the dyspnoea, it can aid in the resolution of the syndrome [100].

11.11.3  NIV as Promoter of Delirium

NIV can be an important risk factor for the development of delirium. Generally, 
patients in NIV are hospitalised in ICU, where there are several environmental 
precipitating factors for the onset of delirium: patients are bedridden and their gaze 
is always on the same walls of the room with just one colour where no clocks or 
calendars are present; patients are often alone without cognitive or sensitive stimu-
lations; there is no natural light and the artificial light is often present also in the 
night; there are many noises produced by the machinery present or by the staff 
involved in the care of other patients that contribute to discontinuation or impos-
sibility to sleep.

Patients in ICU present also precipitating factors due to their organic conditions: 
they are affected by a critical illness and may have an inflammatory or stress status 
that can promote delirium; they can present often multi-organ dysfunction and so 
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they may need polypharmacy that can increase the risk of delirium [81]; devices like 
urinary catheter or venous device are generally positioned; pain can be important 
and severe; often the first step to treat the agitation of these patients unfortunately 
are physical restraints that increase agitation.

Patients treated with NIV have the same precipitating factors for the onset of 
delirium when they are hospitalised in ICU. In addition, there are other elements 
related to NIV that can increase the risk of delirium, such as the impact of the mask, 
the difficulty in expulsion of secretions, the impact on speech, the pain and the 
lesions due to the weight of the mask on the skin, the noise of the NIV and the drugs 
used to improve NIV tolerance. In fact sedatives analgesics are administered in 
60–90% of these patients to manage agitation, reduce pain and facilitate mechanical 
ventilation, but they can also increase delirium [82, 112].

11.12  Conclusive Remarks

Delirium has a high prevalence in patients in treatment with NIV. This is due to 
environmental factors related to ICU setting, to the organic severe diseases of 
patients, to the polypharmacy and to intrinsic factors due to NIV. Hence NIV can be 
a risk factor for the onset of delirium, whose diagnosis and treatment present in this 
setting some differences from non-intensive setting of care. In particular, the ther-
apy must include the treatment of all organic causes of delirium, when it is possible, 
and so it requires attention and good knowledge in clinicians. When patients in NIV 
develop delirium, they have a poor prognosis and higher risk of complications and 
death. Even if NIV can be a risk factor for delirium, in patients whose delirium is 
promoted by dyspnoea NIV can aid in removing the syndrome. At the same time, 
delirium is one risk factor for NIV failure, leading itself to worsening of prognosis. 
In conclusion, even if NIV can be a risk factor of delirium and when it occurs NIV 
is often discontinued, the advantages of this therapy are so crucial for patients that 
an attempt must be taken into consideration anyway. Hence promote screening and 
prevention of delirium in patients with a high risk of development of this syndrome 
is important, such as correct management of NIV with specific strategies for patients 
with delirium.
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12.1  Introduction

Noninvasive mechanical ventilation (NIMV) may be indicated in all systemic and 
nonsystemic disorders that cause acute or chronic respiratory failure. Although the 
pulmonary pathology takes the first place, the patients frequently need NIMV in 
many neurological conditions including severe head trauma, spinal cord injury, and 
motor neuron disorders in which respiratory muscles are affected, neuromuscular 
junction disorders, and their sequelae. Although many patients with acute respira-
tory failure need NIMV support only temporarily, patients with chronic obstructive 
pulmonary disease (COPD) or neuromuscular disorders require long-term respira-
tory support. Application periods vary in relation with the etiology and the needs of 
the patient, and continuous use of NIMV may be required, as well as short-term, 
periodic applications [1].

The analysis of psychiatric consultation results requested for the patients need-
ing invasive or noninvasive mechanical ventilation support revealed that 80% of the 
patients had symptomatic depression, delirium, and anxiety disorders [2]. In a study 
conducted to examine the effects of individual differences and clinical factors on the 
anxiety level of intensive care unit patients, it was reported that the patients having 
mechanical ventilation support for more than 48 h in intensive care units experi-
enced pain, fear, anxiety, inability to sleep, tension, inability to communicate, loss 
of control, and feeling loneliness [3].

Unlike invasive mechanical ventilation (IMV), patients having NIMV have the 
opportunity to eat, talk, and take their oral medications. There is usually no need for 
sedation, and the effects of the treatment on the patient’s clinical picture may be 
determined instantly by the physician objectively observing the changes in the 
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patient’s clinical picture, and the patient’s feedback. NIMV is primarily preferred in 
appropriate patients due to these features. More positive results are obtained includ-
ing increased patient comfort, shorter hospital stay, and reduced health care costs 
compared to IMV and endotracheal intubation. There is also evidence that it reduces 
mortality and morbidity rates and improves quality of life [4, 5]. Improved breath-
ing, immediate relaxation, good sleep pattern, improved alertness, and less snoring 
are the most frequently reported positive effects by the patients receiving NIMV 
therapy [6–8]. Those benefits of NIMV have been also comprehended by clinicians, 
and now it has been preferred more. Another factor that increased the use of NIMV 
is increasing demands of the families and the patients for home care in parallel with 
the changes in social life, and this has led to the development of medical technology 
in this field [1]. Ventilator-dependent individuals may be adults or children, with 
varying severities of chronic respiratory failure. If evaluated well, it may be seen 
that many patients among these groups do not require continuation of their treat-
ment in a hospital or in an intensive care unit and can continue NIMV therapy at 
their home if suitable settings are provided. Therefore, NIMV has now become a 
practical treatment modality that can be employed both at home and in critical care 
units, and in the management of both acute and chronic respiratory failure, replac-
ing IMV in many circumstances and having a complementary role in the process of 
weaning patients from IMV.

Although NIMV is generally perceived to be more comfortable than IMV for 
patients, 30–50% of the patients have the problems of device toleration. Even under 
the supervision of experienced healthcare practitioners, discomfort due to the appli-
cation of NIMV is responsible for 12–33% of treatment failures [9–11]. The suc-
cessful implementation and effectiveness of NIMV depend on several factors. Air 
leaks due to unsuitable masks or the use of improper masks may cause agitation and 
worsening of the mental state, while the practitioner’s training quality and expertise 
may affect the success of the practice [12]. Those factors may also influence the 
patient tolerance, leading to negative physical and mental pictures. Studies have 
shown that the patients provide their feedback for their problematic experiences as 
well as the positive effects of NIMV on their conditions [13–16]. While NIMV 
application, on one hand, provides the sustainability of life, improves physical 
symptoms, and allows active participation in life, on the other hand, it has been 
claimed that the therapy serves as a reminder of the discomfort, feeling vulnerable 
to technology, physical inadequacy, and the consequently increased trust in others 
in the patients [17, 18].

There are few studies on the negative mental effects of NIMV application on 
patients and the risk factors of psychiatric morbidity. These studies mostly focused 
on the psychological reactions of the patients before and during the intervention, in 
the early stages of the process. Fear, which was defined as anxiety, was the most 
common disorder among these reactions, and it was stated that it could endanger the 
continuation of the treatment [19]. Although the current data suggest that patients 
are at risk for the development of psychiatric morbidity in the long term, our infor-
mation in this area is not clear. The use of NIMV requires some behavioral and 
lifestyle changes such as scheduling time for ventilation and making changes in the 
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daily routine. This may reduce compliance with treatment in the early period, and it 
also carries the risk of causing negative psychological effects in the long term. 
Studies have shown that the patients exhibit worse NIMV compliance due to the 
constraints imposed by NIMV and the imbalance between patients’ expectations 
and perceived improvement [20]. Similar reasons reinforce the idea that long-term 
use of NIMV will also bring the risk of psychiatric morbidity.

For a successful implementation of NIMV, the patient must be eligible for this 
treatment modality, the ventilator and the mask should be appropriately selected for 
the patient, and the practitioner should be experienced. In addition, the patients’ 
mental state during the application, the informational needs of the patients about the 
application, and the need for active participation of the patients in the treatment 
decision should also be taken into consideration.

In this framework, the risk factors that may lead to the development of long-term 
psychiatric morbidity due to NIMV applications have been handled in this section, 
under separate headings as:

• The characteristics of device.
• The characteristics of the therapy process.
• Patient’s characteristics.
• Characteristics of the health care practitioner.

12.2  Characteristics of the Device and Psychiatric Morbidity

12.2.1  The Types of Noninvasive Mechanical Ventilators

The noninvasive mechanical ventilators are divided into two groups, namely, nonin-
vasive negative pressure (NINP) and noninvasive positive pressure (NIPP) ventila-
tors, depending on the method of application and differences in their working 
mechanism.

The effectiveness of NINP ventilators varies depending on the expansion capac-
ity of the thorax and abdomen, and the size of the area where negative pressure is 
applied. All NINPVs may lead to obstructive sleep apnea (OSAS), even in patients 
without comorbid problems [21]. The physiological basis for this is the absence of 
contraction in the pharyngeal muscles that will prevent the closure of the upper 
airway before inspiration and consequent obstruction of the upper airway [22]. 
OSAS has potential risks for cardiovascular, cerebrovascular, metabolic, nephro-
logical, and gastrointestinal complications as well as neuropsychiatric morbidity. 
The application contributes to the development of psychiatric problems such as 
depression, anxiety and agitation, cognitive disorders, decreased ability of decision- 
making, memory impairment, attention disorders, personality changes, and noctur-
nal panic attacks. Rarely, somatization, obsession-compulsion, and psychotic 
episodes may be seen [23]. Depression is the most common psychiatric symptom in 
OSAS [24]. Therefore, NINP ventilators are used less frequently than NIPP ventila-
tors. In fact, CPAP, a type of NIPP ventilator, is recommended in the treatment of 

12 Risk Factors for Prolonged Psychiatric Morbidity During Noninvasive Ventilator…



132

patients with moderate and severe OSAS, developed due to the use of NINP. CPAP 
has an air pump connected to an air-sealed face or nasal mask with a hose and per-
forms its action by preventing the upper airway collapse by applying mild and con-
tinuous positive pressure during sleep. Thanks to this operating mechanism, apnea 
is eliminated, and respiratory effort, oxygen desaturation, and cardiovascular mor-
bidities are reduced. Depending on the improvement in sleep architecture, it also 
provides an indirect improvement in mental and physical symptoms that may appear 
during the day [25].

NIPP ventilators; on the other hand, apply positive airway pressure either continu-
ously (CPAP) or at two levels (BIPAP; bi-level; different pressures in inspiration and 
expiration). CPAP maintains a constant pressure level throughout the entire respira-
tory cycle and does not actively assist inspiration, as it does not increase inspiratory 
pressure. BIPAP, on the other hand, offers both inspiratory positive airway pressure 
(IPAP) and expiratory positive airway pressure (EPAP) applications. NIPPV applica-
tions shorten the hospital and intensive care unit stays and provide a lower hospital 
cost. NIPPVs have been regarded as more comfortable treatment methods for the 
patients, as they do not prevent oral intake and talking abilities of the patients [26].

Claustrophobia may appear as a frightening sensation of restriction and suffoca-
tion during NIMV therapy. It may develop not only at the beginning of the NIMV 
application but also during the continuation of NIMV with an incidence ranging 
between 5% and 20% [27, 28]. Both initiation and maintenance of therapy are dif-
ficult in these patients. Nasal masks are less likely to cause claustrophobia com-
pared to face masks [29, 30]. Although various researchers view claustrophobia as 
a negative experience in the long term, the majority of studies show that wearing a 
headgear mask minimizes the risk of claustrophobia [29, 31]. It has been suggested 
that headgear or full-face masks should be considered as an alternative to oro-nasal 
masks in patients with claustrophobia, as they do not restrict the field of vision of 
the patients, and do not have close contact with the eye or nasal bridge [32]. Proper 
device selection and application are essential to prevent or cure claustrophobia. 
Informing the patient and his/her relatives (the aim of the procedure, application 
frequency, duration, advantages, self-care needs, etc.) has been recommended 
before starting the treatment in order to prevent the development of anxiety due to 
inability to breathe and claustrophobia, ensuring the patient’s comfort, and motivat-
ing the patient for cooperation, and it has also been recommended to maintain eye 
contact with the patient, to distract his/her attention from situations that can cause 
anxiety, and to prefer a nasal mask/small mask when possible. Depending on the 
severity of the anxiety that may develop despite aforementioned measures, the 
patient should be sedated when necessary [33].

12.2.2  Noninvasive Mechanical Ventilator Settings

Psychiatric problems are exacerbated by problems that increase respiratory effort 
and distress, such as asynchrony and air leakage from the mask [34]. The problems 
related to the type of the ventilator and the mask, and their compatibility with the 
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patient including asynchrony and air leak may stand out as risk factors for the devel-
opment of claustrophobia, deterioration in sleep quality, anxiety, panic, and depres-
sive mood in patients in the long term. In order to improve the clinical picture and 
ensure patient comfort, it is important for the patient to inspire and expire in syn-
chrony with the device. Device settings should be optimally adjusted to ensure 
patient—device compatibility. However, proper setup of the ventilator is not easy, 
and an improper setup also impairs sleep quality, which has overflow effects on the 
daytime [20, 35]. In addition, respiratory effort-related hyperventilation and distress 
of the patient in order to tolerate the device result in anxiety [36]. Physiological 
studies have shown that the respiratory rate increases due to anxiety, and the rapid 
and shallow breathing pattern significantly worsens dyspnea and anxiety in patients 
already experiencing respiratory problems [37, 38]. Chronic hypoventilation causes 
hypercapnia in patients with severe respiratory distress [38]. It has been shown that 
an increase in partial carbon dioxide level activates the noradrenergic neurons in the 
locus coeruleus and then medullary chemoreceptors, which elicit anxiety and panic 
response [39]. In addition, the resulting dyspnea may cause feelings of helplessness 
and alienation, as well as loss of interest in life and other people. Studies investigat-
ing the relationship between hypoxemia and depression show that one of the defined 
sequelae of recurrent hypoxemia is depressed mood. It is clear that patients who get 
started on NIMV therapy often have problems while getting used to the device.

12.3  Implementation Process and Psychiatric Morbidity

Mechanical ventilation contributes to the survival of patients, but it is also an impor-
tant source of anxiety for them. It creates feelings of disappointment and anxiety, 
and thoughts of losing control on their body and their ability to engage in personal 
and social activities. During the application of NIMV, even a low-intensity attack of 
shortness of breath may trigger panic anxiety, which increases the feeling of short-
ness of breath and suffocation, thus creating a vicious cycle that forces many patients 
to restrict their daily activities. In cases with respiratory failure, anxiety, panic 
attacks, depression, and anxiety and fear of death are seen quite frequently due to 
the reduced functional capacity, and all these psychological factors reduce the 
capacity to fight the disease, and further deteriorate the patient’s quality of life. In 
these patients, impaired daily living activities due to respiratory distress as well as 
social isolation brought about by this, result in a depressive mood. In addition, their 
sleep quality deteriorates due to nocturnal hypoxemia, recurrent interruptions of 
sleep, superficial sleep, and fear of not being able to wake up the next morning, and 
problems ensue such as poor start to the morning, decreased ability to cope with 
symptoms such as shortness of breath, lack of self-confidence, and fear of death [40].

Anxiety is a natural reaction that occurs when a person feels under a physical or 
physiological threat or may appear as a response to the stressors in life. Patients who 
are not adequately informed about the NIMV application and do not participate in 
the decision process perceive NIMV as a threat that they cannot control, which 
limits their lives. Adaptation problems experienced during the process, negative 
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thoughts and expectations of a respiratory distress attack, feelings of suffocation, 
and fear of death cause anxiety symptoms [36, 41]. In addition, due to the bilateral 
relationship between respiratory distress and anxiety, and increased respiratory dis-
tress due to compliance problems constitute important risk factors for the develop-
ment of anxiety during the NIMV treatment process. Because, if ventilation load 
increases, ventilation capacity decreases, and neural respiratory drive increases 
beyond a certain threshold, and/or when the dissociation between nervous impulse 
and mechanical response reaches a critical level in patients with respiratory distress, 
this leads to an experience of a strong emotional response (i.e., fear, distress, and 
anxiety) [42]. In some patients, this emotional response can escalate to panic and a 
feeling of extreme lack of control [43]. Extreme fear and anticipatory anxiety trig-
ger respiratory and circulatory responses (via sympathetic nervous system activa-
tion), which can further aggravate respiratory distress. The vicious circle of dyspnea 
and anxiety, conceptualized as the “shortness of breath-anxiety-breathlessness 
cycle,” shows that the patients’ emotional responses to shortness of breath exacer-
bate their perception of dyspnea [44].

Although the patient may benefit from a quality sleep, reduced breathing work 
and alleviation of shortness of breath, the presence of an unattractive and uncon-
trolled mechanical device attached to his/her face causes negative mental effects on 
the patient. Although this situation causes fear-related anxiety arising from being 
dependent on technology, it also has the potential to trigger depressive thoughts 
such as pessimism due to loss of autonomy, decreased self-esteem and quality of 
life, and thoughts of inadequacy in patients [13, 34, 45]. When NIMV support is 
initiated in an acute care setting, it is very likely that the patient did not take part in 
the decision process. The patient’s decision-making capacity may be insufficient 
due to sedatives, confusion, or hypercapnic encephalopathy, or the patient may give 
up autonomy simply out of fear. In either case, the patient is probably not a part of 
the decision meaningfully. Evidence shows that patients are more committed to 
intervention when they are involved in decision-making on their treatment regimen 
[19, 34, 45]. The use of a long-term medical support device may change the self- 
perception of the patients, and they may perceive a damaged identity or loss of 
autonomy, reputation, or quality of life, if they have not participated in the treatment 
decision process and not informed sufficiently [13]. The patients feel that they are 
controlled by healthcare providers and excluded from critical decisions, and being 
connected to a long-term medical support device poses a risk for the development 
of depressive disorders due to loss of autonomy, dignity, or quality of life.

12.3.1  Features of the Place of Application

During the application of mechanical ventilators (IVM and NIMV), the environ-
mental conditions of the patients should also be considered in terms of the risk of 
psychiatric morbidity. Advanced technological tools and equipment used in inten-
sive care units may be frightening for patients and cause them to perceive the envi-
ronment as foreign. Therefore, tools and equipment such as monitoring devices, 
mechanical ventilators, infusion sets, urine bags, and the factors such as limitation 
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of movement, inability to speak, painful interventions with isolation, unfamiliar 
environment and people, as well as insufficient information about the disease, treat-
ment, and interventions may result in mental problems such as agitation, anxiety, 
depression, disorientation, and delirium in patients [46]. Researchers who examined 
the stressors commonly experienced by the patients on mechanical ventilation sup-
port in the intensive care unit determined that those patients defined four stressors 
including dyspnea, anxiety, fear, and pain [47]. It has been determined that negative 
experiences about breathing play an important role in the pathogenesis of post-
traumatic stress syndrome associated with the intensive care unit, thereby impairing 
the quality of life [48].

12.3.2  Duration of Application

The duration of NIMV support varies in relation with the etiological factors under-
lying the disease. For example, while NIMV administration due to acute pulmonary 
edema may last for hours, this period may be longer or even lifelong in patients with 
chronic and progressive disorders such as COPD, Duchenne muscular dystrophy 
(DMD), and spinal muscular atrophy (SMA). Long-term use of NIMV for respira-
tory failure has been shown to improve survival and slow functional decline, and it 
does not impair health-related quality of life [49, 50]. Moreover, it has been stated 
that lengthened survival may lead to previously unobserved disease-related compli-
cations and/or progressive ventilator dependence in some patients [49]. It should be 
taken into account that the developing complications and the progressive nature of 
the disorders may adversely affect the perception of benefit from the NIMV device, 
and increase pessimism, feelings of helplessness, and adaptation problems in the 
patients. Long-term use of NIMV may lead to the strengthening of the belief in 
lifelong dependence on the device, feelings of unhappiness and pessimistic thoughts, 
and contributing to the emergence of a depressive mood.

Although the duration of NIMV application differs, all patients should be evalu-
ated periodically to determine whether there is an improvement in their physical and 
mental conditions [33]. Follow-up of patients and evaluation of patient compliance 
are also important in terms of the effectiveness of the application. In addition, a 
detailed psychiatric history should be obtained from patients and their caregivers to 
determine the risk for developing psychiatric morbidity. Psychiatric problems, if 
any, should be recognized and treated as early as possible. Inadequate control and 
lack of communication pave the way for feelings and thoughts of loss of confidence, 
helplessness, loneliness, abandonment, and related development of depression and 
anxiety symptoms.

Sedation protocol is applied to approximately 90% of the patients in order to 
control the psychological symptoms that appear during NIMV therapy [51, 52]. 
Although preferred less than in patients having IMV, sedation of the patients in the 
intensive care unit reduces the patient’s anxiety, agitation, and pain, suppresses the 
stress response, prevents depression, regulates sleep, increases patient comfort, and 
provides patient-ventilator harmony and hemodynamic stability, reduces intracra-
nial pressure, facilitates the working of caregivers including nurses and doctors 
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during procedures such as aspiration, invasive interventions, and dressings. Galves-
Banda et  al. used dexmedetomidine to reduce anxiety in patients having NIMV 
support and reported that O2 saturation was improved 30 min after the application 
of dexmedetomidine, and stayed high throughout the study period [53].

In conclusion, in terms of psychiatric morbidity risk, it seems important to 
inform the patients adequately, let them participate in the treatment decision, main-
tain regular controls and communication, take the conditions of the environment in 
which the patient is located into account, and make the intensive care unit stay short 
in order to reduce the traumatic effects of these conditions on the patient.

12.4  Patient Characteristics and Psychiatric Morbidity

12.4.1  Stress Response and Coping Styles of Patients

The physical benefits obtained with the use of NIMV have been identified as direct 
triggers of psychological gains. Individuals who appreciated gains in energy and 
empowerment had a more positive attitude toward NIMV treatment, whereas nega-
tive experiences with NIMV use were associated with patients’ perceptions of hope-
lessness about the future, and depression [15]. In one study, the patients reported 
that adaptation to the device was difficult, and they felt as if they had no choice but 
to accept NIMV because they were afraid of dying or suffering [13]. In particular, 
the patients with claustrophobia or anxiety consider NIMV as a long and difficult 
process. The importance of flexibility in long-term stressful conditions has been 
recognized and is correlated positively with better coping and negatively with the 
symptoms of depression and anxiety [54]. The individuals exhibiting adaptive/flex-
ible coping styles expressed their appreciation of life and their desire to move on 
[15]. Positive coping styles, adaptation and hope, psychological well-being, and 
better adaptation to NIMV have been stated as the key factors [15]. The patients 
with positive coping styles show adaptability and acceptance by insisting on over-
coming difficulties to survive [19].

12.4.2  Patients’ Feelings of Fear and Discomfort

Fear is a frequently examined topic in people having NIMV therapy. Most of the 
studies indicated that patients’ fear might be related to iatrogenic harms and death, 
the fear of death and dying was not uncommon in patients using NIMV [7, 8, 16, 
55], and NIMV-related fear was the most common disorder in patients and might 
affect the entire treatment process [45]. In these studies, fear was defined as an 
unpleasant and disturbing emotion related to a specific source [7]. Identified spe-
cific fear categories include fear of technology/mask, fear of death and dying, and 
fear of pain and suffering [19].

A number of studies revealed that most patients with acute respiratory failure 
often fear of technology, how it works, and the possible adverse effects [14, 56]. In 
addition, it was determined that the patients questioned life, had to rely on 
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technology and others, and therefore lost their self-control and independence, and 
experienced fear of death. The fact that they need a NIMV device to survive made 
them realize that they were at risk of losing their lives from time to time [19]. Some 
studies have suggested that fear can turn into a fear of pain and suffering [57]. It has 
even been reported that impairment in respiratory parameters may follow fear of 
pain, making the discomfort felt due to NIMV unbearable for patients [57]. Studies 
have shown that claustrophobia, stomach bloating, pressure-related nose sores, and 
dryness in the throat due to the use of device can be very frightening and unbearable 
for many patients, and this is associated with pain [18, 58].

12.4.3  Lifestyle Changes and Patient Perceptions of Treatment

Patients discharged with the recommendation of long-term NIMV support need to 
adapt to their lifestyle and home environment. These patients have to rely more on 
the family or health personnel at home and feel dependent, and they think that the 
decisions are beyond their control. Senses of being threatened and of loss of control, 
and negative thoughts resulting from NIMV-related anxiety may become more 
important for some patients than prolonging life as it is. These findings demonstrate 
the importance of understanding the psychological dimension of positive or nega-
tive patient views in making decisions regarding the use of NIMV, and the need for 
a fine holistic assessment if NIMV is rejected [13].

The patient’s perception of the need for NIMV support and tolerance to the 
device strongly influence the level of adherence to the recommended treatment [19, 
34, 45]. For example, NIMV is employed as an effective symptomatic therapy in 
motor neuron disorders, however, about one-third of patients refuse it. The psycho-
logical discomfort caused by the use of NIMV leads to negative treatment-related 
experiences. Decision-making about treatment potentials is complex and unique for 
each individual, as it is influenced by the way they perceive the disease. Decisions 
about the use of NIMV affect patients’ self-perceptions. The patients whose self- 
perceptions are challenged by the underlying disorder (e.g., motor neuron diseases), 
and negative NIMV and health care experiences may feel decreased self-esteem, 
hopelessness, a sense of loss of autonomy, and develop depressive symptoms as 
well as a negative attitude toward treatment [13]. Therefore, the nature of the under-
lying disorder causing respiratory failure also affects the patients’ decision to use 
NIMV and their self-perception. Preservation of self-perception seems to be impor-
tant particularly in terms of adherence to treatment and may prevent comorbid con-
ditions such as depression and anxiety that may develop in the future.

12.5  Characteristics of the Health Care Practitioner 
and Psychiatric Morbidity

The factors not related to the patient, and affecting the success of NIMV include the 
clinician’s experience with the modality. The clinician may have a significant influ-
ence on the success or failure of this device in many situations [59]. The clinician 
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may reduce nonadherence with treatment and the risk of psychiatric morbidity by 
working with the patient, family, and healthcare team for a gradual shift to the 
NIMV device. He/she may let the patient to participate in the decision of use of 
NIMV.  Interestingly, most studies show that clinicians do not always involve 
patients in decisions about NIMV therapy [7, 13, 15–17, 56]. Patients report that 
clinicians do not involve them in the decision-making process, and they are often 
taken to treatment without making their final decision [16]. Although these prac-
tices are in favor of the patient, the patients left outside of the decision-making 
process perceive this as a kind of control action involving coercion and pressure 
[57]. Therefore, the patient should be included in the treatment decision process at 
every stage of it, and his/her opinion should be asked; this will strengthen the 
patient–physician communication and will prevent the patient from feeling forced 
and under pressure.

Meeting the Patient’s Information Needs Patients need sufficient information to 
make a decision about the application. Research shows that if patients are edu-
cated and get enough information about NIMV before starting the treatment, their 
compliance with treatment increases, they establish a trustful relationship with 
their doctor, and their fear decreases [13, 17]. Research also shows that patients 
with acute respiratory failure need to learn more about how their condition will be 
managed, and the impact of the interventions on their health [6, 7, 18]. However, 
healthcare professionals do not always spare enough time and provide informa-
tion to patients, and therefore patients tend to obtain information from unreliable 
sources such as the internet [14]. On the contrary, some patients stated that they 
did not want to be informed too much, and sometimes what they learned had a 
discouraging effect [60]. Therefore, bad news reporting techniques should be 
employed while informing the patients, and they should be questioned on how 
much they want to know, and if necessary, additional information should be left 
for other visits. This will provide a protective effect against the risk of the devel-
opment of anxiety disorders.

12.6  Conclusion

Similar to many other noninvasive medical practices, NIMV application, also, has 
negative mental and physical effects on the patients in the short and long term, along 
with its therapeutic benefits. Early adaptation and tolerance problems of the patients 
seem to be important for the risk of developing psychiatric morbidity in the long 
term. Inappropriate selection of NIMV devices, communication problems between 
the patient and the healthcare practitioner during the application process, patients’ 
psychological reactions in the first application and nonadaptive coping styles in the 
face of problems, bear the risk for the development of anxiety disorders such as 
claustrophobia, panic disorder, acute stress, and posttraumatic stress disorder in the 
short and long term. In addition, impairment of the quality of life due to the use of 
the NIMV device, the limitations experienced by the patient due to this, and the 
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damaged self-image pave the way for depressive mood disorders. The nature of the 
disorders resulting in chronic respiratory failure, and the treatment processes that do 
not meet expectations also cause the development of mood disorders such as depres-
sion, and increase the clinical findings of respiratory failure. Selecting the appropri-
ate device for the patient, and including the patient at every stage of the application 
process will enable the patients to overcome the mental problems they may experi-
ence during the application process.
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13Psychopathological Problems in Chronic 
Obstructive Pulmonary Disease 
(C.O.P.D.): An Holistic “Mind-Body” 
Comprehension

Giacomo Gatti, Mario Giordano, and Corrado Mollica

13.1  Introduction

Chronic Respiratory Failure (C.R.F.) is often the result of Chronic Obstructive Pulmonary 
Disease (C.O.P.D.), the main symptoms of which include shortness of breath, persistent 
cough, wheezing, up to the impairment in daily life activities, i.e., dressing and cleaning 
oneself, etc. These symptoms reflect poorly on the patient’s (pt) quality of life, resulting 
in the development of a depressive state [1]. In addition to this, patients affected by CRF 
often experience anxiety and distress, which, as an “hidden cost” of C.O.P.D, impact 
severely on the conditions of both patients and people assisting them.

The failure in recognizing the psychological implications caused by C.O.P.D. can 
thus make it difficult for doctors to correctly and thoroughly evaluate the patient’s 
conditions. Over and above, untreated depression can worsen the patients’ quality 
of life, thereby increasing C.O.P.D. exacerbations and hospital admissions, while 
hindering the possibility of following a C.O.P.D. treatment.

13.2  Psycho-dynamic Premises

In the assessment and treatment of CRF, a “partial” assessment that purposely 
eludes the psychological problems associated with the disease is no longer an option.

In his Inhibition, Symptom, and Anxiety (1925), Sigmund Freud stated that “in 
man and in higher animals it seems that the act of birth, the first individual 
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experience of anxiety, has conferred characteristic aspects on the expression of the 
affection of anxiety” [2]. In light of this, the sudden experience of “asphyxia” at 
birth ought to be considered as man’s first experience of distress. It follows from 
this that dyspnoea in CRF patients should always be considered not only as a symp-
tom of a complex alteration in lung function but equally as a psychological condi-
tion associated with a traumatic experience of profound distress, whose antecedent 
is to be found at the moment of birth. The maintenance of respiratory function (e.g., 
by means of mechanical ventilation) ensuring an adequate supply of oxygen to the 
body, can thus seem to be having a “reparative” effect on the “original” state of 
distress.

The regulation of respiratory function is complex and closely linked to the vari-
ous functional organizations of the Brain System as well as to the various psychic 
states. This is so true that there exists a wide respiratory semiology with regards to 
the different affective states, i.e., emotion causes “breathlessness or wheezing,” 
anguish “suffocates,” surprise causes “breathlessness,” and depression induces 
“sighing,” while calm breathing can be taken as an indication not only of the absence 
of serious respiratory disorders but also as a sign of serenity.

In recent years, even without denying the influences of emotions on physical 
functions (i.e., elementary psychosomatic reactions) and, more explicitly, of certain 
diseases featuring an evident causal/con-causal link—as in the case of dermatologi-
cal diseases, psychophysiological disorders of the digestive system, autoimmune 
diseases, endocrine alterations, sexuality disorders, etc.—various criticisms have 
been leveled to the concept of “psychosomatic medicine,” as coming from a variety 
of fields. Most notably, the term seems to be one that: “could have its justification if 
there were somatic diseases in which the decisive, though not necessarily exclusive, 
causal importance of psychic factors could be demonstrated and in which a psycho-
therapeutic intervention, however oriented, was able to lead to a demonstrable 
improvement in a significantly higher number of cases than in control groups not 
subjected to psychotherapy” [3]. Even by leaving these considerations aside, the 
idea of a “psychosomatic treatment” could become a claim lacking in real weight, 
if it were not integrated epistemologically with the idea that every therapeutic 
approach is “complex,” and thus requires us to conceptualize it as a series of inter-
ventions in need of constant integration from different perspectives: psychological, 
somatic and psychophysiological.

From an historical perspective, it seems appropriate to recall that psychoanalysis 
was born to address a specific psychosomatic problem, namely, the organic symp-
tomatology of hysteria, and that it was precisely from the extension of this model to 
other morbid conditions (duodenal ulcer, essential arterial hypertension, etc.) that a 
psychosomatic-psychoanalytic approach was gradually built up. Such an approach 
developed as a kind of filiation of psychoanalysis, with the ambitious aim of dem-
onstrating the importance of psychic randomness (via the mediation of unconscious 
fantasies) in the genesis of most physical diseases. If this attempt eventually failed, 
this was due not so much because it failed to contribute to the cognitive thrust con-
cerning the etiopathogenesis of a large part of somatic diseases. If anything, psycho- 
neuro- immuno-endocrinology, which is a branch in great evolution, has highlighted 

G. Gatti et al.



147

previously unimaginable links between the psyche and the soma. Rather—as we 
have said—it failed in the restricted sense of psychotherapy being able to provide an 
effective “cure” of a “physical” disease. Meant in the broadest possible sense of the 
term and in their application to the field of organic pathology, psychoanalysis and 
“psychosomatics” have always something to say about the genesis of a disease con-
sidered under a holistic point of view, that is to say by taking into account that 
“theory of complexity” which is nowadays the common heritage of every scientific 
vision of reality. If so, however, psychoanalysis and “psychosomatics” have even 
more to say about the patient and the caregiver-patient relationship.

Taking into account the distress that grips a patient with severe respiratory insuf-
ficiency, certainly does not entail a qualification of their condition as a “psychoso-
matic illness.” However, it is precisely in such cases that it should be borne in mind 
that the course of a somatic illness is—within certain limits—a function not only of 
correct diagnosis and treatment but also of a correct and empathetic doctor–patient 
relationship [4].

13.2.1  Etiology and Pathophysiology of Psychopathological 
Disorders in C.O.P.D. Patients

Dealing with the psychopathological problems of patients with CRF requires a care-
ful analysis of multiple factors and their complex interrelationship thereby using an 
exquisitely “holistic” observation “lens.” A fundamental problem of CRF has to do 
with its effect on the psychological state of patients and their caregivers. The lack of 
full awareness of these aspects often makes it difficult for physicians to correctly 
and fully assess the impact of this disease.

13.3  The Extent of Prevalence of Mental Disorders 
in C.O.P.D. Patients: Epidemiological Background

Recent studies have shown that, in patients with C.O.P.D., the frequency of anxiety 
disorders (especially in case of generalized anxiety disorder and panic disorder) is 
higher than in the general population; furthermore, it should be noted that “increased 
severity of C.O.P.D., as measured by the C.O.P.D. Severity Index and the BODE 
Index, correlates with an increased frequency of anxiety and as the disease pro-
gresses, anxiety may develop over time” [5].

The first study correlating the presence of depressive and anxious symptoms in 
77 C.O.P.D. pts dates back to 1985 [6]. Countless observations since then confirm 
what has already been described in the literature concerning the wide diffusion of 
depressive and anxiety disorders in the population of general practitioners in Italy, 
and how these symptoms are not adequately recognized and treated. This is all the 
more the case when these disorders occur in association with C.O.P.D. Indeed, it has 
been estimated that while anxiety and depressive disorders occur very frequently in 
these patients (up to 80% of patients with more severe C.O.P.D.), they are 
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recognized as such in less than 50% of cases [7]. Available data suggest that in 
patients with C.O.P.D., assessment of dyspnoea perception, psychological com-
plaints and observation of any stressful events should be considered almost as 
important as the examination of the respiratory function [8, 9]. Unfortunately, and 
despite the evidence of this, studies evaluating the effectiveness of treatments (e.g., 
pharmacological, psychotherapeutic, and pulmonary rehabilitation) are scarce and 
inconclusive. The exact prevalence of anxiety and depression in C.O.P.D. is not 
fully known. The prevalence of anxiety disorders would vary between 2% and 34%, 
whereas the prevalence of depression would be around 42% in patients with moder-
ate-to-severe C.O.P.D. Depression may be more prevalent in C.O.P.D. than in other 
clinical conditions, a result which is not surprising given the progressive nature of 
the respiratory disease. In 1994, Wittchen observed that the prevalence of general-
ized anxiety disorder, assessed using standardized diagnostic methodologies, ranged 
from 10% to 15.8% in the affected population compared with 3.6–5.1% in the gen-
eral population [10]. Moreover, depressive symptoms are more prevalent in elderly 
patients; the severity of depressive symptoms is likely to increase with the extent of 
disability induced [11]. The frequency of anxiety disorders in C.O.P.D. patients 
found in studies ranges from 13% to 51% and is always higher than in the general 
population [12]. This is true also with respect to anxiety disorders found in people 
with other serious medical conditions, such as heart failure, carcinomas, and others 
[13]. It is also relevant that depression has been revealed as a particularly strong 
predictor for mortality in C.O.P.D. [14].

Let us then ask ourselves: why anxiety disorder? Why panic disorder? Why 
depressive disorder? We must consider here two substantial aetiological sides: the 
biological and the psychological, which are sometimes connected in a variety of 
ways. Conditions that range from anxiety and discomfort up to anguish are con-
nected—reactively in a psychological sense—to the lack of breath. Most specifi-
cally they are associated with a sense of arrest of the respiratory function, 
fundamental for life. In the most dramatic conditions, anxiety can be understood as 
a response to the experience that “the end of life is near”: anxiety and stress lead to 
hyperventilation with a consequent sensation of breathlessness, hence the start of a 
“vicious” circle also known as the “panic circle.” In addition to this, anxiety symp-
toms and panic attacks in C.O.P.D. patients appear to be linked to hypoxia, hyper-
capnia, and hypocapnia [15, 16]. It is well known, for instance, that a large acute 
increase in arterial carbon dioxide pressure (PaCO2) produces noxious sensations in 
awake subjects (dyspnoea, urge to breathe, and panic) [17]. It is also well known 
that hyperventilation reduces PaCO2 resulting in respiratory alkalosis, which causes, 
among other conditions, cerebral vasoconstriction [18, 19]. Strong emotions inter-
fere with respiration and emotional stress can lead to bronchospasm [20]. Ventilatory 
and hemodynamic consequences of anxiety in C.O.P.D. patients are described in 
Fig. 13.1.

It can at times be difficult to determine whether emotions are the cause or the 
effect of respiratory symptoms. Anxiety symptoms are significantly associated with 
reduced respiratory function so that depressive and anxiety symptoms, respiratory 
function deficit and disease severity are mutually influential [15].
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Fig. 13.1 Anxiety: ventilatory and hemodynamic consequences in C.O.P.D. patients (see text). 
PEEP positive-end-expiratory pressure, WoB work of breathing, TV tidal volume

Anxiety, in particular, is associated with dyspnoea [17, 21], changes in lung 
capacity [15] and the presence of respiratory symptoms [9]. Finally, anxiety and 
depression are predictive of the frequency of hospitalization for C.O.P.D. exacerba-
tions, and cause of an increased hospital length of stay [22]. As to the case in point, 
it should not be forgotten that the episodes of free or somatized anxiety may at times 
be related also to the use of drugs normally used in these patients: beta2 stimulants, 
theophylline, and corticosteroids may have as side effects tremors, palpitations, 
with consequent induction of anxiety and insomnia [23].

13.4  Panic Attacks

According to the DSM-5, panic attacks consist of “an abrupt period of fear or 
discomfort accompanied by 4 or more of 13 symptoms” [24], being frequent in 
C.O.P.D. patients (pts). Similarly, pts suffering from panic disorders and with 
prominent respiratory symptoms are more likely to present a history of respiratory 
injuries [25, 26]. In this sense, panic attacks should be considered as an etiology 
for hypercapnic respiratory failure in patients with C.O.P.D. and anxiety when the 
clinical presentation is atypical [27]. Moreover, anxiety symptoms are related to 
hypocalcemia produced by lactate infusion [28]. Consequently, both CO2 and lac-
tate alter pH balance and may generate acidosis that can in turn influence neuron 
function through a growing list of pH-sensitive receptors [16, 29]. It is noteworthy 

13 Psychopathological Problems in Chronic Obstructive Pulmonary Disease…



150

that elevated level carbon dioxide (CO2) in the blood is capable of triggering 
panic- inducing brainstem reflexes and that anxiety symptoms in patients with 
C.O.P.D. may include hyperventilation with increased dyspnoea and exercise 
intolerance [30].

As associated with panic attacks, tachypnea has the potential to worsen the well- 
known phenomenon of “breath-stacking,” whereby the patient does not have enough 
time to exhale. As a result of this, each breath leads to larger and larger lung volume, 
with the elevated residual volume resulting in “air trapping,” a phenomenon that has 
been associated with dynamic hyperinflation [31]. The phenomenon can be mea-
sured by a pulmonary function test or simple spirometry and is evaluated at lung 
volume/time curve with an appearance as “en crénau” or “crenelated wall”. 
Expiratory flow limitation leads to the accumulation of CO2 in alveolar air; it fol-
lows the alveolar CO2 increasing pressure (PACO2) and then in arterial blood 
(PaCO2), resulting in respiratory acidosis. Potential pathogenesis of uncued and 
cued panic attacks in panic disorders is described [16].

13.4.1  How to Quantify Mental Disorders in C.O.P.D. Patients?

13.4.1.1  Potential Screening Tools
Anxiety and depression in C.O.P.D. are evaluated by using different scoring sys-
tems: whereas the Hospital Anxiety and Depression scale (HADS) score is used 
widely in the Hospital, the 25-item Hopkins Symptom Checklist (HSCL-25) and 
the Clinical C.O.P.D. Questionnaire (CCQ) scores are adopted to single out those 
patients who need further psychological assistance, with the Beck Depression 
Inventory (BDI) score most consistently used to identify depression in 
C.O.P.D. patients. It is noteworthy that such systems are adopted as a preliminary 
means to assess symptoms of depression and anxiety in those patients who may 
require further assessment. As such, they are in no way meant to replace the clini-
cian expertise in dealing directly and assessing the mental state of patients.

13.4.1.2  Pharmacological and Psychological Intervention
It is well documented nowadays how panic attacks respond to imipramine, mono-
amine oxidase (MAO) inhibitors (MAOIs), fluoxetine, paroxetine, etc., whereas this 
is not the case for anticipatory anxiety. Research on the locus coeruleus (LC) has 
been productive in defining the biological dimensions of anxiety and panic. This site 
is responsible for regulating the body’s level of anxiety through the activation or 
deactivation of its inhibitory neurons, which are activated by gamma-aminobutyric 
acid (GABA) [32]. Benzodiazepines act similarly by activating the same noradren-
ergic neurons of the LC. Vice versa, the feeling of panic can be provoked in human 
subjects by deactivating the inhibitory neurons controlled by GABA with Piperoxane 
and Yohimbine [33].

Dysregulation of the GABA system at the locus coeruleus seems to be a biologi-
cally etiopathogenic moment in panic disorder, independently of psychological 
implications, although no specific gene or epigenetic pattern has been shown to 
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explain the etiology of panic disorder as a whole [12, 34]. In fact, while the evidence 
in favor of neurophysiological factors in panic attack disorder is cogent, these obser-
vations carry more weight in explaining pathogenesis than etiology. There is no neu-
robiological available data that at present can explain what triggers (under ordinary 
conditions) the onset of a panic attack. It is indeed psychological- existential factors 
that play a statistically significant role in explaining panic attacks especially based on 
a predisposition or diathesis in terms of neurophysiological vulnerability. From a 
psychoanalytic perspective, such psychological factors are to be understood mainly 
as specific unconscious conflicts (e.g., separation anxiety, sexual problems, etc.) 
which are also capable of attributing individual meanings to different existential 
events, thereby transforming them into stressful events. It is noteworthy that this way 
of categorizing psychological factors is part of the topic of the “unconscious imagi-
nary meaning of real events.” A general example of the importance to be attributed to 
the psychological dimension of treatment is the following: in the case of some 
patients who have intense separation anxiety (which may well include the case of 
C.O.P.D. patients with panic attacks), just hearing the therapist’s voice over the tele-
phone can calm a panic attack as quickly as the most powerful pharmacological agent.

As an etiological summary, we can state the following: lactic acid produced dur-
ing hypoxia is also associated with the panic response, and Smoller has hypothe-
sized a hypersensitivity to lactic acid and hyperventilation in patients with 
C.O.P.D. and panic disorder [12]. However, we must not forget that the pharmaco-
logical treatment of C.O.P.D. can also promote panic attacks as well as anxiety. 
From a psychological viewpoint, these patients, especially in the case of medium 
to severe ones, show panic symptoms (in cases of an underlying neurotic-phobic 
structure). More generally, such panic attacks would most often seem to be defen-
sively linked to anxiety associated with the separation “from life,” as well as from 
the “mirror of existence” and “from existing” altogether. In this case, rather than 
being managed by a simple, reductive, and impersonal psychopharmacological 
prescription, panic should be handled through a psychological attitude based on 
interpersonal relationships. Those who have experienced panic attacks describe 
them as a terrible experience, often sudden and unknown, at least the first time. It 
is obvious that the fear of a new attack immediately becomes strong and dominant. 
Particularly in patients with C.O.P.D., avoidance of all potentially anxiety-provok-
ing situations becomes a prevalent mode of existence. Patients become enslaved by 
their disorder, forcing family members to constantly be present at their side or to 
accompany them everywhere, this results from the inescapable sense of self-dis-
trust that is associated with feeling completely dependent on others. Altogether this 
can lead to secondary depression. Also noteworthy is that C.O.P.D. and its progres-
sion can in a short time compromise the ability to work and socialize: in a word, 
the ability to “stay in life.” These elements can induce the patient to progressive 
isolation, loss of independence and self-esteem, eventually leading to full-blown 
depression. In this specific sense, depression can be considered an “understand-
able” psychological response to the progressive limitations imposed by the disease. 
It should also be remembered, however, that depression is an illness with both 
biological and psychological consistency.
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13.5  Depression in C.O.P.D. Patients: Biological 
and Psychological Interpretation

In the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-5), a diagnosis of major depressive disorder (MDD) [24] is defined as “… 
experiencing at least five of the symptoms listed below, when at least one of the 
symptoms is depressed mood or loss of interest or pleasure:

• depressed mood;
• markedly diminished interest or pleasure in all, or almost all, activities most of 

the day;
• significant weight loss or weight gain, decrease or increase in appetite;
• insomnia or hypersomnia; fatigue or loss of energy;
• feelings of worthlessness or excessive guilt;
• diminished ability to think or concentrate;
• indecisiveness;
• recurrent suicidal ideation or a suicide attempt.

The symptoms must be present for at least two weeks, every day or nearly every 
day.” American Psychiatric Association [24].

While the HADS is widely used as an instrument to assess symptoms of depres-
sion and anxiety, it is of no application in the diagnosis of mood disorders. Be this 
as it may, as far as an assessment of the severity of symptoms associated with a 
mood disorder is concerned, HADS has proved to be a reliable, as well as valid and 
responsive instrument [35]. From a biological perspective “….depression is the 
clinical expression of peripheral cell-mediated activation, inflammation and induc-
tion of oxidative and nitrosative stress pathways and of central microglial activa-
tion, decreased neurogenesis and increased apoptosis….” [36]. This explains the 
multiple “co-morbidities” that associate depression with a large variety of diseases, 
both as brain disorders related to neurodegeneration and as medical disorders, i.e., 
cardiovascular disorder, including C.O.P.D. Anxiety and affective disorders such as 
depression can be hastened by the presence of sustained and persistent stressful 
conditions, thereby leading to the excessive production of free radicals and oxida-
tive burden [37].

From a psychological viewpoint—which is the one most widely held—depres-
sion in patients with C.O.P.D. must be considered “reactive” to the condition of 
isolation and disability and the parallel progressive processing of “loss,” not least 
because C.O.P.D. has important systemic effects. In addition to an increased cardio-
vascular risk, in fact, C.R.F. can induce weight loss, atrophy of skeletal muscles, and 
the consequent inability to sustain any physical effort. These conditions have an 
important prognostic impact: respiratory function being equal, patients with a 
reduced Body Mass Index (BMI) have poorer survival and quality of life [5].

Approximately three-quarters of patients with advanced C.O.P.D. are unable to 
perform normal daily activities, which affects the individuals’ quality of life, family 
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members, and caregivers in general; the total financial burden of lung disease in 
Europe amounts to about 102 billion euros, and C.O.P.D. contributes about half of 
this amount [38]. As seen, C.O.P.D. also has a “hidden cost,” namely, its effect on 
the mental health of patients and their family carers: it is not uncommon to find 
aspects of cognitive dysfunction and even psychotic delirium in these patients.

The main cause of cognitive dysfunction is hypoxia (42% of C.O.P.D. patients 
who are hypoxemic before treatment begins), but circulating cytokines are also 
thought to play a role in this manifestation, at higher than normal levels [36]. In 
particular, memory, verbal capacity and at times even logical deductive ability may 
be impaired. Consequently, patients with C.O.P.D. and hypoxemia should be 
screened for cognitive impairment.

With regard to psychotic delirium, it should be noted that this condition occurs 
more frequently among elderly people with C.O.P.D. It is generally determined by 
the presence of concomitant causes such as: (1) hypoxia and hypercapnia and (2) 
adverse reactions to the administration of antibiotics, antivirals, and corticosteroids. 
As a result of this, toxic causes or concomitant causes trigger genetic and psycho-
dynamic structures predisposed to psychotic craziness.

It is clear from what has been discussed thus far that both psychological and 
organic factors play a key role in determining the psychiatric conditions associated 
with C.O.P.D.

13.5.1  Depression Therapy: Antidepressant Medication

Treatment for depression can include antidepressant medication, psychological 
therapy, or both. Most notably, anti-depressants and benzodiazepines are widely 
adopted in the case of patients with C.O.P.D.  The use of Selective Serotonin 
Reuptake Inhibitors (SSRI) to control anxiety symptoms in patients with C.O.P.D. has 
shown a non-significant but clinically relevant benefit (minimum improvement of 
1.5 points in HADS or a change from baseline of 20% in patients with C.O.P.D.) in 
a systematic review [35, 39].

As to the treatment of the above-mentioned psychiatric pathologies associated 
with C.O.P.D., it must be remembered that pharmacological therapies have their 
limits. It is sufficient to recall the depressant effects on the respiratory center (seda-
tion) of almost all old and new-generation anxiolytic, antidepressant, and antipsy-
chotic drugs [40].

Non-selective, or first-generation antidepressants such as Tricyclic antidepres-
sants (TCAs) act by serotonin and noradrenaline reuptake inhibition, with effects on 
multiple receptor systems and sodium conductance, e.g., amitriptyline, nortripty-
line, and doxepin.

In C.O.P.D. pts, symptoms related to breathlessness decrease substantially after 
TCAs treatment [41].

Little evidence supports the use of nortriptyline as an effective remedy in the 
treatment of pts with depression. This is due to a variety of factors, especially the 
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small sample, imprecision of the results and risk of selection, as well as attrition, 
and reporting bias [40]. Besides, there is insufficient evidence to support the use of 
nortriptyline to manage dyspnoea, or change in outcomes of respiratory function 
(change in forced expiratory volume in one second: FEV1) or exercise capacity. It 
is noteworthy that no data were gathered for hospital utilization or cost- effectiveness 
[40]. By the same token, the side effects of nortriptyline most typically associated 
with TCAs, include dry mouth, feelings of sedation, and/or orthostatic hypotension 
as a result of Anticholinergic side effects that in most cases lead to premature drug 
discontinuation [42]. SSRIs act only on the neurotransmitter serotonin, e.g., citalo-
pram, fluoxetine, paroxetine, and sertraline [43]. Of the SSRIs currently available, 
escitalopram has the highest selectivity for the serotonin transporter (SERT), com-
pared to the norepinephrine transporter (NET), making the side-effect profile rela-
tively mild in comparison to less-selective SSRIs [44].

The majority of other molecules (e.g., Paroxetine and Fluoxetine) do not have a 
“pure” serotonergic effect, i.e., they involve—if to a lesser extent—different receptor 
pathways, including cholinergic ones. Paroxetine, in particular, selectively binds to 
and inhibits G-protein-coupled receptor kinase 2 (GRK2) that regulates the activity of 
the beta-adrenergic receptor, which becomes desensitized in cases of heart failure [45].

As to Agomelatine, this is an atypical antidepressant used to treat major depres-
sive disorders. It acts by stimulating melatonin receptors and by blocking serotonin 
receptors [46]. Therefore, it is sometimes classified as a norepinephrine–dopamine 
disinhibitor. By antagonizing Serotonin 5-HT2C Receptors, it disinhibits/increases 
noradrenaline and dopamine release specifically in the frontal cortex [47]. 
Agomelatine is as effective as other antidepressants with similar discontinuation 
rates overall but fewer discontinuations due to side effects (the only precaution is to 
check transaminases, which tend to be altered in certain subjects).

An antidepressant effect demonstrable in 50–60% of cases is also characteristic 
of Ademethionine (Samyr) which, initially proposed as a hepatic detoxifier (methyl 
donor), has since shown thymoleptic effects. It has practically no adverse side 
effects (although it is preferable to take it in the morning as it can disturb sleep in 
some individuals).

13.5.2  Managing Anxiety in C.O.P.D. Patients

A recent Cochrane review has established that “evidence-based recommendations 
regarding antidepressant medication use specifically for patients with COPD are 
not currently available” [40].

As mentioned above, benzodiazepines are not indicated to control anxiety in 
respiratory patients. It is worth bearing in mind that serotonergic antidepressants 
can often act on anxiety, and in most cases are also able to regulate and improve 
sleep. In cases of more resistant insomnia, once again, benzodiazepine hypnotics 
should be avoided, and Melatonin (effective in about 40–50% of cases) should be 
used first, followed by atypical hypnotics such as Zolpidem and Zaleplon, which 
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selectively act on the GABAA-omega-receptor, the receptor subtype probably most 
directly involved in the sleep mechanism, while Zopiclone binds to a site close to 
the GABAA receptor [48].

13.5.3  Psychological Therapies for the Treatment of Depression 
in Patients with C.O.P.D.

“Therapeutic modalities that have not been proven effective in decreasing anxiety 
and depression in C.O.P.D., but which have theoretical potential among patients, 
include interpersonal psychotherapy, self-management programs, more extensive 
disease management programs, supportive therapy, and self-help groups” [49].

A Cochrane Review dealing with this issue indicates that psychological thera-
pies—using a cognitive-behavioral therapy-based approach (CBT)—may be effec-
tive in the treatment of C.O.P.D.-related depression, although the evidence gathered 
is limited. Notwithstanding this, the effect sizes were small and the quality of the 
evidence was very low due to clinical heterogeneity and risk of bias. This means 
that, to confirm the potential beneficial effects of therapies with a CBT approach for 
C.O.P.D.-related depression, more experimental studies with larger numbers of par-
ticipants are needed [50]. Therefore, once the limits of pharmacological therapies 
have been established and it has been clarified that they must be administered at low 
doses, we must consider the role of psychological therapies.

13.6  Conclusions

Without the intention of denying the mitigating validity of psychotherapeutic inter-
ventions of various kinds (i.e., cognitive-behavioral ones), we would like to recall in 
this final section the importance of interventions according to a psychiatric- 
psychodynamic model. These must be set in agreement with the specialists who are 
treating the patient, so as to lead them to the intrapsychic elaboration of the disease 
and to improve their relationships with the group of caregivers as well as with the 
family members and the caregivers [49, 50].

In the light of this, the need to provide the pulmonologist with adequate psycho-
logical training cannot be overlooked, for it will allow them to properly conduct the 
doctor–patient relationship in the context of a complex, worsening, and regressive 
disease. Such psychological training (which incidentally is now compulsory for 
general practitioners in many Northern European countries) should not simply be 
understood as an “informative” learning process, but rather and above all as an 
“emotional” one, to be achieved, as an example, via participation in the so-called 
“Balint Groups” [4]. These groups, which exist since the second half of the twenti-
eth century and are set within a clear psychoanalytic framework, are addressed to 
general practitioners in order for them to understand the problems of all “carer- 
patient” relationships. Given the ubiquitousness of transference and 
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counter- transference phenomena, in recent years “Balint Groups” have met with a 
new general acceptance in all relational contexts, even at the level of institutions, 
companies and organizations [51]. In this regard, it is important to underline some 
aspects of the issue concerning the efficacy of the various forms of psychotherapy.

Since the end of the ‘90s, a widespread conviction has grown that, when carried 
out by experienced therapists and despite the differences in their schools of thought, 
psychoanalytical treatments have overlapping outcomes which are effective in the 
majority of cases [52]. By the same token, the more advanced currents of cognitiv-
ism have substantially accepted most of the psychoanalytic acquisitions, in particu-
lar with regard to the importance of the dynamics of the “therapeutic relationship” 
(with the implicit recognition of the phenomena of transference and counter- 
transference) as well as of the presence of conscious and non-conscious processes. 
Moreover, neuroscience itself has demonstrated the presence of psychic phenomena 
that take place outside conscious control. Most notably, the old opposition between 
behaviorism, as a therapy of “prescription” (of behavior) and psychoanalysis, as a 
therapy of “knowledge” of the intrapsychic self, has been fundamentally attenuated 
with the prevalence of the cognitive-behavioral approach, i.e., with the inclusion of 
the “knowledge” factor in the therapeutic instrumentation.

As a case in point, let us cite the “Post-rationalist cognitive therapy” [53] and 
“Cognitive analytic therapy” [54]. Hence, if it is true that for several decades the 
more conservative components of the psychoanalytic movement were suspicious of 
research based on empirical and statistical methods (which explains why a large of 
the scientific literature focused on the outcomes of cognitive-behavioral therapies), 
this bias has been dispelled for several years now. This has allowed (as can be 
grasped from the bibliographic examples provided) a full re-entry—also at an insti-
tutional level—of the psychoanalytic culture, with the particular attention, which is 
the distinctive trait of the discipline, for the emotional and affective aspects of the 
“doctor-patient,” “caregiver-patient,” and “operator-patient” relationships taken in 
their broader sense, that the psychoanalytical cultural approach allows.

13.7  Final Remarks

In addition, as reported by Park MJ et al. (J Clin Med, 2020), tachypnoea caused by 
anxiety or agitation led to a reduction of the PaCO2 level after NIV initiation, 
because of the increased tidal volume (TV), and can be associated with NIV failure 
[55]. It follows from this that, although the ventilatory pattern of C.O.P.D. patients 
is characterized by slow, deep breathing and high tidal volume (TV), there is a pos-
sibility that these patients, when in the throes of an anxiety attack, may experience 
tachypnoea of such magnitude that—when on NIV—they may develop 
P-S.I.L.I. (“Patient Self-Induced Lung Injury”) owing to a high respiratory drive 
leading to strong inspiratory and expiratory efforts [56]. In both cases, sedation and 
paralysis are necessary.
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Pelin Pınar Deniz

14.1  Introduction

Asthma is a heterogeneous disease characterized by chronic airway inflammation. 
It is characterized by recurrent attacks on respiratory symptoms, which vary in over-
time and in intensity, together with variable expiratory airflow limitation. Airflow 
limitation may become permanent in the future [1]. While its prevalence is higher in 
male children, the morbidity and mortality increase in females and adults. The pre-
dicted number of cases for 2025 is 400 million people which underdeveloped coun-
tries take the biggest slice from the pie with an increasing trend and responsible 
from 4 of every 1000 deaths [2].

Each year, approximately 5–10% of asthmatic patients have severe asthma 
attacks, requiring hospitalization to the intensive care unit (ICU) in 10% of hospital 
admissions. It should be acknowledged that those with severe asthma do not show 
signs of impaired gas exchange until the late stages of the attack. Acute respiratory 
failure can result from severe asthma exacerbations, requiring the use of a mechani-
cal ventilator. In these patients, complications associated to mechanical ventilators 
such as barotrauma, cardiovascular collapse, atelectasis, and pneumonia might 
develop, affecting morbidity and mortality. In order to avoid intubation and invasive 
mechanical ventilation, the use of noninvasive ventilation (NIV) in these patients 
increased from 3% in 1998 to 34% in 2016 [3]. Despite the increasing use of NIV 
in asthmatic patients, the evidence supporting its use in asthmatic patients is still 
weak due to the small size of the studies.
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14.2  Respiratory System Mechanics and Gas Exchange 
in Acute Exacerbations

Respiratory failure from acute exacerbations of severe asthma is associated with the 
development of severe airflow limitation, gas trapping, dynamic hyperinflation, and 
intrinsic positive end-expiratory pressure (PEEPi). In severe asthma attacks, bron-
chospasm, airway inflammation, and mucus production cause a significant increase 
in airway resistance. As a result of the reduction in expiratory flow, dynamic hyper-
inflation develops, increasing the risk of barotrauma. The hypoxemia observed dur-
ing an asthma attack is usually reduced by compensatory redistribution of blood 
flow mediated by hypoxic vasoconstriction and changes in cardiac output. 
Furthermore, increased effort in breathing causes muscle weakness, which can lead 
to ventilatory failure in severe cases. In severe exacerbations, carbon dioxide reten-
tion develops as a result of impaired alveolar ventilation when forced expiratory 
volume in 1 s (FEV1) falls below 25% of the predicted. Additionally, pathophysio-
logical alterations in the pulmonary system may have negative consequences for 
cardiac function. They may develop severe hypotension as a result of the extremely 
severe hyperinflation. It should be noted that high PEEP levels also decrease the 
cardiac index [4].

14.3  Use of NIV in Asthma

In the last decade, the use of NIV in patients with acute respiratory failure has 
increased dramatically. Acute exacerbations of chronic obstructive pulmonary dis-
ease complicated by hypercapnic acidosis and acute cardiogenic pulmonary edema 
are the disorders in which NIMV is most beneficial in respiratory failure. Apart 
from that, it is performed with less success in pneumonia, postextubation, postop-
erative, chest trauma-induced acute respiratory failure, do not intubate, acute respi-
ratory distress syndrome (ARDS), and immunocompromised patients. However, 
reports of NPPV in asthmatic patients are inconclusive, and its use in asthmatic 
attacks is therefore still controversial.

Despite the aggressive medical treatment approach, acute respiratory failure may 
develop in some asthmatic patients, resulting in the need for ICU admission and 
endotracheal intubation (ETI) for invasive mechanical ventilation. Invasive mechan-
ical ventilation and ETI are not recommended in acute asthma attacks because they 
increase barotrauma, ventilator-associated pneumonia, respiratory muscle weak-
ness, and prolonged ICU/hospital length of stay and mortality. As a result, there are 
studies that support the use of NIV as a treatment strategy that can reduce the need 
for invasive mechanical ventilation in the initial stages. According to Nanchal et al., 
despite the increase in NIV usage between 2000 and 2008, the length of hospital 
stay and mortality risk remained unchanged [5]. Pallin et al. compared the efficacy 
of NIV in patients with acute severe asthma with that of invasive MV and a control 
group receiving standard treatment, finding that mortality was 41% in asthmatic 
patients receiving only invasive MV and no death or hemodynamic impairment in 
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both the NIV and standard treatment groups [6]. Stefan et al. analyzed data from 97 
US hospitals and observed that the rate of NIMV use in acute asthma attacks was 
4%, the rate of NIMV failure was 4.7%, and hospital mortality was 14.5% in patients 
who received IMV, 15.4% in patients who received IMV after NIMV failure, and 
2.3% in patients who received NIMV. NIV has been associated with both a lower 
risk of dying in the hospital and a shorter stay [4]. Green et al. suggested that indi-
viduals with acute asthma who were treated with NIV had better results than those 
who were treated with traditional medical treatment. However, due to the wide 
range of research, no convincing recommendations could be provided [7]. In the 
recommendations of the Global Initiative for Asthma (GINA) strategy report, it was 
stated that the evidence for the role of NIV in asthma was insufficient, the available 
studies were small, and no recommendation was offered. If NIV is to be used, it was 
emphasized that these patients should be closely monitored, that it should only be 
used in non-agitated patients, and that patients should not be sedated. According to 
the GINA recommendations, sedation should be strictly avoided in asthma exacer-
bations due to the respiratory depression effect of anxiolytic and hypnotic drugs [1]. 
The Cochrane Reviews Group included six randomized controlled trials of indi-
viduals with severe acute asthma who presented to the emergency department or 
were admitted to the hospital in their review article. In all six studies evaluated, NIV 
was found to be beneficial. For its primary outcomes, the results did not reveal a 
clear benefit for NIV usage (i.e., mortality rate and tracheal intubation). On the 
other hand, NIV reduced hospitalizations, increased the number of patients dis-
charged from the emergency department, and improved respiratory rate and lung 
function assessments when compared to medical treatment alone [8].

14.4  Difficulties of NIV During Asthma Exacerbations

For a variety of reasons, patients with severe asthma exacerbations may have trou-
ble managing with NIV. Cooperation might be difficult for these severely dyspneic 
individuals. Furthermore, the positive pressure effect may raise the risk of baro-
trauma in these patients. Sputum retention and bronchial hyperreactivity may be 
aggravated by high inspiratory flow. Because of the applied PEEP, it might cause 
dynamic hyperinflation. Furthermore, the combination of PEEP and hypovolemia 
decreases venous return, exposing the patient at risk of hemodynamic compromise.

14.5  Physiological Basis of NIV in Acute Asthma

NIV provides physiological support in acute asthma by several different mecha-
nisms. Initially, EPAP helps to balance the intrinsic PEEP that occurs as a result of 
dynamic hyperinflation. This means that fewer negative pleural pressure changes 
are needed to start air flow from the central to distal airways, reducing the amount 
of work required to breathe. NIV also provides a bronchodilatory effect that reduces 
resistance and facilitates improved expiratory airflow. Furthermore, NIV is 
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important because it allows the patient to contract the diaphragm and continue spon-
taneous breathing. In addition to these, NIV also has physiological effects such as 
opening collapsed alveoli, correcting ventilation/perfusion (V/Q) imbalance, and 
reducing respiratory work. Hence, it improves alveolar ventilation and decreases 
respiratory muscle fatigue, thereby reducing the respiratory rate and, hence, hyper-
capnea, and hypoxia. Finally, through improving dispersion within the lungs, NIV 
may enhance the effects of nebulized bronchodilator medicine [5, 6].

14.6  Practical Approaches in NIV Application

The modality of treatment for acute COPD exacerbations is bilevel positive airway 
pressure (BPAP). Considering the similar pathophysiological features seen in acute 
asthma, BPAP mode has been used in randomized studies to date.

The patient to whom NIV will be administered should be evaluated carefully. 
Some criteria have already been established in this regard. These include a respira-
tory rate of more than 25 breaths/min, a heart rate of more than 110 beats/min, the 
employment of auxiliary respiratory muscles, hypoxemia (PaO2/FiO2 > 200 mmHg), 
hypercapnia (PaCO2 < 60 mmHg), FEV1 < 50% (predicted), and oxygen saturation 
<91–92%. Patients receiving NIV should be observed for any additional deteriora-
tion in their status, which would indicate the need for ETI. In the case of such a 
requirement, immediate action should be taken. The patient should be evaluated for 
conditions where NIV is contraindicated, such as the necessity for rapid endotra-
cheal intubation, reduced awareness, an excess of respiratory secretions and the risk 
of aspiration, or facial surgery that prevents mask usage. Relative contraindications 
are if the patient has severe hypoxemia or hypercapnia, hemodynamic instability, 
severe agitation, poor corporation, or lack of experience of the staff. Patients in life- 
threatening conditions, such as respiratory arrest, bradypnea, altered consciousness, 
and those who are completely exhausted and/or have acute and progressive hyper-
capnia or significant respiratory distress despite effective medical care, should be 
intubated as soon as possible.

Although nasal masks are more comfortable and allow the patient to expel secre-
tions, oronasal masks should be used primarily in patients who have acute respira-
tory failure. The oronasal mask gives higher ventilation pressure with less air 
leakage than the nasal mask and requires less cooperation. Less leakage with an 
oronasal mask or full facemask prevents patient-ventilator dyssynchrony. Since 
patients usually breathe through their mouths due to respiratory distress, it is recom-
mended to use an oronasal mask. Air leaks should be avoided since they affect how 
the device interprets flow rates, causing inspiratory or expiratory cycling to be 
delayed [9].

The chances of success improve if the patients who will receive NIV are care-
fully selected and monitored and if NIV is administered by an experienced team. 
Furthermore, since an asthmatic patient’s status might quickly deteriorate, it’s 
important to diagnose NIV failure with the utmost caution, and facilities for imme-
diate endotracheal intubation and invasive ventilation should be readily available.
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14.7  Conclusions

In conclusion, although NIV appears to be a feasible and safe alternative in trials, 
the impact of NIV on mortality, length of hospital stay, and dyspnea scores remains 
uncertain. Current data suggests that when these patients are treated with NIV, they 
have better outcomes, fewer side effects, and require less invasive interventions, but 
wide variations in research endpoints make generalizations difficult. Also additional 
studies are needed in terms of usage practices and pressure settings.
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15Neuromuscular Disorders

Dušanka Obradović

15.1  Introduction

Neuromuscular diseases (NMD) are heterogeneous group of diseases which can be 
associated with acute or chronic (hypoxemic or hypercapnic) respiratory failure. 
Respiratory failure (RF) is defined as an inability of the respiratory system to main-
tain its basic function which is gas exchange. It is classified into two types: type 1 
or hypoxemic RF (the partial pressure of arterial oxygen (PaO2) is <60 millimeters 
of mercury (mmHg), and the partial pressure of arterial carbon dioxide (PaCO2) 
may be either normal or low) and type 2 (the PaCO2 >50 mmHg with normal or low 
PaO2) [1]. Respiratory failure in patients with NMD is mainly caused by weakness 
of respiratory muscles, hypotonic bulbar muscles, presence of scoliosis or other 
thoracic abnormalities, and disorder of central respiratory drive. The result is venti-
lator pump failure with hypoventilation and airway mucus congestion [2, 3]. Early 
identification of respiratory muscle weakness is of great importance because it 
allows the timely application of the appropriate therapy [4].

15.2  Neuromuscular Diseases

The first world survey of neuromuscular disorders (mostly inherited) was published 
in 1991 [5]. In the past 20 years, the knowledge about NMD is fastly growing due 
to the advances in the field of molecular genetics. In the overview of Dutch authors 
from 2015 [6], the epidemiology of thirty neuromuscular disorders was performed. 
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Table 15.1 The groups of the neuromuscular disorders

1. Muscular dystrophies 9. Metabolic myopathies
2. Congenital muscular dystrophies 10.  Hereditary cardiomyopathies (non-arrhythmogenic 

and arrhythmogenic)
3. Congenital myopathies 11. Congenital myasthenic syndromes
4. Distal myopathies 12. SMA and motor neuron diseases
5. Other myopathies 13. Hereditary ataxias
6. Myotonic syndromes 14. Hereditary motor and sensory neuropathies
7. Ion channel muscle diseases 15. Hereditary paraplegias
8. Malignant hyperthermias 16. Other neuromuscular disorders

According to the results of their research, most NMDs showed prevalence rates 
between 1 and 10 per 100,000 population, and they concluded that the prevalence of 
most dystrophies is increasing.

There is also the online form of the gene table of NMD created by the Jean 
Claude Kaplan which is updated every year. In the 2021 version of the gene table of 
neuromuscular disorders [7], the NMDs are classified into 16 groups with an 
updated list of defects in the nuclear genome (Table 15.1).

The NMDs can be divided also into two groups: inherited and acquired. Besides 
the most common peripheral neuropathies, amyotrophic lateral sclerosis (ALS), 
Guillain-Barre syndrome, myasthenia gravis, polymyositis, and poliomyelitis are 
also very frequent acquired NMDs. Spinal muscular atrophy (SMA), Charcot- 
Marie- Tooth disease, congenital myasthenia, and Duchenne muscular dystrophy are 
the most common hereditary NMDs. Despite the numerous diagnostic tools which 
can be used for establishing the NMD diagnosis, the clinical examination is still the 
cornerstone of recognizing the disease. The clinician should conduct a complete 
general, neuromuscular, and functional examination with family history data and 
should be able to recognize the specific symptoms and signs of the NMD.

15.3  Symptoms and Signs of Neuromuscular Diseases

Despite the numerous diagnostic tools which can be used for establishing the NMD 
diagnosis, the clinical examination is still the cornerstone of recognizing the disease.

The most frequent symptoms are fatigue, falls, difficulty ascending stairs, exer-
cise intolerance, strength loss with exercise intolerance, breathing difficulties, or 
bulbar symptoms relating to speech and swallowing. In the patients with early respi-
ratory muscle weakness, clinical presentation can be very discrete, but there are a 
several symptoms and signs which can precede respiratory impairment like dyspnea 
on effort, orthopnea, increased respiratory rate, shallow breathing, weak sniff, and 
cough. On the other hand, there are symptoms connected with nocturnal hypoventi-
lation and RF like insomnia, non-refreshing sleep, frequent nocturnal awakenings, 
morning headache, loss of appetite, excessive daytime sleepiness, depression, anxi-
ety, and marked fatigue [8].
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Table 15.2 Symptoms and signs of the respiratory failure in patients with neuromuscular diseases

Symptoms Signs
Dyspnea to minimal effort to speech Tachypnea
Orthopnea The use of accessory respiratory muscles
Frequent nocturnal awakenings Paradoxical abdominal movements
Excessive day time sleepiness Reduced thoracic movement
Daytime fatigue Ineffective cough
Morning headaches Sweating
Difficult expectoration Tachycardia
Loss of appetite Confusion, hallucination
Memory impairment Weight loss
Disorders of sleeping Dry mouth or hypersalivation

The most frequent signs of respiratory failure (RF) in patients with NMD are use 
of accessory respiratory muscles, with paradoxical abdominal motion, tachycardia, 
ineffective cough, etc. It is very important to monitor patients with NMD frequently 
in order for these symptoms and signs of progression of the disease to be recognized 
on time [8] (Table 15.2).

Clinical examination can reveal the presence and location of atrophies or muscu-
lar hypertrophies, facial appearance, the presence of scoliosis, chest deformities, 
contractures in the ankles, waddling gait, etc. The manual muscle test (MMT) is the 
most important clinical tool of neurologist for the identification of the degree of 
muscle weakness and identification of the proximal or distal location. There are also 
several maneuvers for identification of the muscle weakness types, e.g., climbing 
stairs and standing up from the bad or the chair. The distal injury patterns are typi-
cally associated with peripheral neuropathies and sensory involvement. One can 
also find the muscular hyperactivity phenomena (myotonia), fasciculations, and 
reflex hyperactivity, for example, in patients with motor neuron diseases (amyo-
trophic lateral sclerosis, ALS). In a patients with facioscapulohumeral muscular 
dystrophy and congenital myopathies, the involvement of the facial muscles is pres-
ent [8, 9].

15.4  Monitoring Patients with Neuromuscular Diseases

Neuromuscular diseases (NMDs) can be rapidly progressive, slowly progressive, or 
no progressive (Table 15.3). Knowledge about the course of the disease is important 
because it implicates the plan in monitoring the patients with NMD for the rapidly 
progressive NMD, it has to be more frequent, especially in advanced stages, e.g., 
every 3 months [4].

Respiratory monitoring in patients with NMD can be done with spirometry 
(supine and upright FVC), pulse oximetry, blood gas analysis or capnography, poly-
somnography, measurement of maximum inspiratory pressure (MIP) and maximum 
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Table 15.3 Neuromuscular diseases according to the progression of the disease

Rapidly progressive Variable progression
Slowly progressive or no 
progressive

Motor neuron disease/
ALS

Limb girdle muscular 
dystrophy

Previous poliomyelitis

Duchenne muscular 
dystrophy

Myopathies Facioscapulohumeral muscular 
dystrophy

Nemaline Type III SMA
Metabolic Central hypoventilation
Merosin-negative congenital 
muscular dystrophy

Spinal cord injury

expiratory pressure (MEP), cough peak flowmetry, and measurement of the sniff 
nasal inspiratory pressure (SNIP). The frequency of the respiratory monitoring 
should be done according to the type of the NMD and the stage of the disease (more 
frequently than every 3–6 months in patients who were hospitalized because of the 
progression of the respiratory failure) [4]. The spirometry should be done in supine 
position [10], and reduced vital capacity <1.1 l is according to the several investiga-
tions connected to the risk of respiratory infections [10].

15.5  Noninvasive Ventilation in Patients 
with Neuromuscular Diseases

The management of respiratory failure in neuromuscular diseases requires the use of 
noninvasive ventilation (NIV) to assist the respiratory muscles in order to correct the 
alveolar hypoventilation and ameliorate gas exchange. Noninvasive ventilation (NIV) 
is a therapy of choice for these patients, especially nocturnal NIV and long- term NIV 
in home settings, and should be implemented as soon as possible, when the respira-
tory failure is mild. The implementation of NIV in patients with NMD, depends on 
results of several laboratory tests which determine the degree of potential respiratory 
impairment, e.g., hypoventilation. The most important is diaphragm weakness which 
can be assessed by measuring the transdiaphragmatic and esophageal pressure. Since 
these are invasive methods, other less invasive methods are used in everyday practice 
like maximum inspiratory and expiratory pressure (PImax and PEmax), supine and 
upright FVC, overnight oximetry, polysomnography, and PaCO2 [11]. None of these 
measurements are solely enough sensitive for detecting the early respiratory muscle 
impairment, so they should be measured all together.

The criteria for starting the NIV in patients with NMDs are different according 
to the several guidelines and can be a challenge for the clinicians. The National 
Institute for Health and Care Excellence Guidelines recommend the FVC/VC <50% 
of predictive value or 80% of predictive value with orthopnea and with PImax ≥−40 
cmH2O or ≥−60 cmH2O for men and ≥−55 cmH2O for women with signs of RF as 
a criteria for initiation the NIV [12]. In general, in patients with NMD, sleep NIV is 
indicated when the symptoms of ventilator failure are present and one of the inves-
tigation results: PaCO2 ≥ 45 mmHg, nocturnal desaturation (SaO2) ≤ 88% for 5 min 
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or longer and MIP <−60 cmH2O or FVC < 50% of predicted value [13]. In advanced 
NMD with decreasing VC, the need for daytime NIV becomes obligatory, so fre-
quent monitoring of the patients with NMD is very important.

In patients with NMD, the most used modes of NIV are CPAP (continuous posi-
tive airway pressure) and bilevel positive airway pressure. The most used mode for 
long-term ventilation is bilevel mode with fixed IPAP (inspiratory positive airway 
pressure) and EPAP (expiratory positive airway pressure) with a back-up rate (NIV 
in the S/T mode-spontaneous/timed mode). There are advanced modes like bilevel 
devices with Average Volume-Assured Pressure Support (AVAPS) as a self-adjust-
ing pressure mode. For patients with acute or acutisation of chronic RF, in hospitals, 
we can use NIV or invasive mechanical ventilation regarding the clinical presenta-
tion or presence of pneumonia or other complications [14].

Interfaces are extremely important for patients with NMD. For the patients who 
are cooperative and has a stable disease, nasal and pillow masks are most suitable; 
oronasal masks are better for the patients with severe illness. In the patients with 
preserved lips and neck movement, the mouthpiece can also be used for the daytime 
NIV. The most frequent indications for NIV in NMD are presented in Table 15.4 
[4, 15].

There are several contraindications for NIV in NMD (Table 15.5) [4].
Patients with NMD often have problems with sufficient cough. Peak cough flow 

(PCF) should be measured (PCF <160 L/min is considered as an ineffective cough) 
in NMD patients for timely introducing the therapy with airway clearance. Manually 
assisted coughing and mechanical insufflation/exufflation (MI-E) are effective and 
safe methods, the latter especially in patients with profound weakness [16].

Table 15.4 The most 
frequent indications for 
noninvasive ventilation in 
patients with neuromuscular 
diseases

Amyotrophic lateral sclerosis (ALS)
Duchenne muscular dystrophy
Spinal muscular atrophy
Becker’s muscular dystrophy
Steinert’s muscular dystrophy
Myasthenia gravis

Table 15.5 Contraindications 
for noninvasive ventilation in 
patients with neuromuscular 
diseases

Facial burns/trauma/facial surgery or recent upper 
respiratory tract surgery
Anatomical or functional obstruction
Gastrointestinal bleeding
Vomiting
Hypersalivation
Severe hypercapnia or severe respiratory acidosis 
(pH < 7.1)
Without patient’s consent
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Thanks to all these therapeutic procedures, the life expectancy of patients with 
neuromuscular diseases has been extended, which can lead to other problems con-
nected with using this procedures on one side, and on the other side, associated with 
the occurrence of chronic diseases in longer living patients with NMD.
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Take Home Messages
 1. For the patients with NMD and respiratory failure the NIV is therapy 

of choice.
 2. It is very important to introduce the NIV earlier, when the first symptoms 

and signs of respiratory impairments are present.
 3. Early introduction of the NIV for patients with NMD is very important for 

better quality of life, better control of symptoms, and better outcome, 
especially regarding the reduced hospitalizations and prolonged survival.
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16Acute Respiratory Failure in Pneumonia

Ozlem Ozkan Kuscu and Ferit Kuscu

Pneumomia is the infection of the pulmonary parenchyma, and it is an important 
cause of morbidity and mortality [1, 2]. This condition can develop due to specific 
infectious or noninfectious etiologies, complications of diseases and procedures each 
with a different epidemiology, pathogenesis, presentation, and clinical course [3].

Hippocrates was first described pneumonia in BC 460–370 [4]. It’s clinical and 
pathological features were described first by Laennec in 1819 [5]. Rokitansky was 
differentiated lobar and bronchopneumonia in 1842 [6].

Pneumonia is classified.

16.1  According to the Anatomical Placement

Nonsegmental alveolar (lobar) pneumonia is also called non-segmental pneumo-
nia or focal non-segmental pneumonia. There is a homogeneous and fibrinosuppu-
rative consolidation in one or more lobes of a lung in response to bacterial 
pneumonia. Streptococcus pneumoniae is the most common causative organism of 
lobar pneumonia [7].

Bronchopneumonia (lobular pneumonia) is an acute inflammation of the 
bronchi with multiple consolidation foci in the pulmonary lobule or lobules [8].

Interstitial pneumonia: idiopathic pulmonary fibrosis is the most common 
type. Normal lung, interstitial inflammation, fibrosis, and honeycomb replacement 
areas are the main diagnostic criteria [9].
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Cryptogenic organizing pneumonia (COP) is a noninfectious type of pneumo-
nia with unknown etiology. Inflammation of bronchioles and the surrounding struc-
tures are the main diagnostic criteria [10].

16.2  According to the Etiology

16.2.1  Infectious

Bacterial: Streptococcus pneumoniae is the most common cause of bacterial pneu-
monia. Mycoplasma pneumoniae, Haemophilus influenzae, and Legionella pneu-
mophila are the other less common causes [11].

Viral: Respiratory viruses are the common cause of pneumonia. Influenza 
virus A and B, respiratory syncytial virüs, rhinoviruses, and severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) are the other causative patho-
gens [12].

Fungal: Fungal pneumonia is the infection of the lungs, which can be caused by 
either endemic or opportunistic fungi or a combination of both. In immunocompro-
mised patients, mortality of fungal pneumonias can be as high as 90%. Pneumocystis 
jirovecii, Cryptococcus species, and histoplasmosis species are the examples of 
fungi that can cause pneumonia [13].

16.2.2  Noninfectious

Chemical pneumonia: It is rare, may be acute or chronic, is noninfectious, and can 
be caused by inhalation or aspiration of irritants [14].

16.3  According to the Clinical Picture

Typical pneumonia is distinguished from atypical pneumonia by sudden onset of 
symptoms and lobar infiltration. Severe weakness, high fever and chills, purulent 
productive cough, tachypnea, and shortness of breath, and pleuritic chest pain that 
often accompanies pleural effusion while breathing are the common symptoms [15].

Atypical pneumonia is known as walking pneumonia because of mild symp-
toms. Intracellular living bacteria are the common causative pathogens [16].

16.4  According to the Empirical Treatment Approach

Community-acquired pneumonia is the most common type of pneumonia that 
occurs outside of the healthcare facilities. It may be caused by bacteria, bacteria-like 
organisms, or fungal and viral infections [17].
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Hospital-acquired pneumonia (healthcare-associated pneumonia, ventilator- 
related pneumonia). Pneumonia developing at least 48–72 h after hospitalization is 
defined as hospital-acquired pneumonia or nosocomial pneumonia. Bacterial infec-
tion is the common cause [18].

16.4.1  Pneumonia Developed in Immunocompromised Patients

Immunocompromised patients are vulnerable to infections. Immunodeficiency may 
be congenital or may develop due to acquired immunodeficiency. Although survival 
has improved, pneumonia is the most common invasive infection with a high mor-
tality and morbidity rate for immunocompromised patients [19]. According to the 
severity: Where a patient diagnosed with pneumonia should be treated is one of the 
most important factors for managing the disease process. This is necessary for 
patient outcomes and cost. Therefore scoring systems such as PSI, CURB-65 have 
been developed to determine the pneumonia severity [20].

16.5  Others

Aspiration pneumonia can develop as a part of community and hospital acquired 
pneumonia [21]. It is estimated that 5–15% of community-acquired pneumonia 
cases accounts for aspiration pneumonia. Microaspiration of a small amount of oro-
pharyngeal secretion may occur during sleep in the healthy population [22]. 
However, this situation is the main pathogenetic mechanism in the development of 
pneumonia [23].

Pneumonia developing in the elderly: Pneumonia is common and severe prob-
lem in the elderly. Disease severity is strongly associated with age and age-related 
comorbidities. While Streptococcus pneumoniae is the main pathogen responsible 
for pneumonia in the elderly, anaerobic pathogens should be considered as caus-
ative [24].

Respiratory support should be required in patients who cannot be adequately 
respond to etiology-oriented pneumonia treatment. In this case, respiratory support 
can be applied with noninvasive and invasive methods.

The physiological effects of positive pressure mechanical ventilation should also 
be taken into account in patients who will undergo respiratory support.

16.6  Effect of Positive Airway Pressure on Circulatory System

Effects of Continuous Positive Airway Pressure (CPAP) on the cardiovascular sys-
tem in patients with pneumonia are less known.

Positive End Expiratory Pressure (PEEP) increases intrathoracic pressure, 
decreases venous return especially in those patients with reduced ejection fraction 
and heart failure. Increase of intrathoracic pressure, decreases ventricular afterload. 
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If CPAP is to be used to treat a patient with ARF secondary to pneumonia, physi-
cians should be careful in monitoring the hemodynamic effects and the patient’s 
volume status. If necessary, fluid replacement should be assessed prior to CPAP 
administration [25, 26].

16.7  Effects of Continuous Positive Airway Pressure 
on the Respiratory System

CPAP, recruits collapsed alveoli and improves gas exchange with healing intratho-
racic shunt and ventilation/perfusion rate. PEEP opens the collapsed alveoli during 
expiration. In this way functional residual capacity and compliance increases and 
work of breathing decreases.

In a study that is evaluated the effect of CPAP (10 cmH2O) and CPAP with PSV 
(10–10), PSV (15-5) in patients with acute lung injury and pneumonia it was indi-
cated that respiratuar frequency decreased with high inspiratory support; arterial 
oxygenation improved with 10 cmH2O PEEP; work of breathing decreased with 
both PSV modalities except CPAP.

Multiple complications may develop in patients in case of invasive mechanical 
ventilation (IMV). However noninvasive positive pressure ventilation (NPPV), pro-
vides respiratory support without invasive intervention and ratio of complication 
decreases with NPPV.  Increase in patient comfort, maintaining airway defense 
mechanisms, protecting speech, swallowing without inhibiting effective cough and 
sputum production, enabling effective removal of increased respiratory secretions, 
and providing air flow to obstructed lung areas can be stated as the superior aspects 
of NPPV to IMV [27].

16.8  Respiratory Support to the Special Conditions 
with Pneumonia

Chronic Obstructive Pulmonary Disease (COPD): Patients with respiratory failure 
due to COPD and pneumonia have a higher success rate and NPPV generally pre-
ferred as the first line treatment option [28].

Cardiogenic Pulmonary Edema: The success rate of NPPV was found to be 
higher in patients with respiratory failure due to pneumonia with cardiogenic pul-
monary edema. It is generally preferred as one of the main treatment options for this 
patients [28].

Interstitial Pneumonia: Patients with interstitial pneumonia and associated acute 
respiratory failure under invasive mechanical ventilation have an increased risk of 
ventilator-associated lung injury and ventilator-associated pneumonia. Early admin-
istration of NPPV is expected to improve prognosis and reduce short-term mortality 
in these patients. However there is insufficient evidence regarding the use of 
NPPV [29].
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Immunocompromised Patients: NPPV is recommended as first-line therapy in 
the treatment of patients with immunodeficiency and acute respiratory failure due to 
pneumonia [19].

Elderly Patients: Patients older than 75 years of age with acute hypercapnic 
respiratory failure due to pneumomia, NPPV has been shown to reduce the need for 
intubation and mortality by improving arterial blood gases, shortness of breath and 
NPPV has been recommended as an alternative therapy for elderly patients [24].

Palliative Care: Pneumonia is often the leading cause of death for end-stage 
elderly patients. For palliative care, NPPV has been found to be more effective than 
oxygen therapy in reducing shortness of breath, so NPPV may play a role in the 
treatment of moderate to severe acute respiratory failure with pneumonia [24].

Adult respiratory distress syndrome, community acquired pneumonia, persis-
tence of impaired arterial oxygenation are the significant and independent predic-
tors of NPPV failure in patients with pneumonia [25].

NPPV may be a clinically useful tool in reducing the risk of intubation and mor-
tality. Mortality will be significantly reduced with clinical protocols that define 
patients who are more likely to benefit from NPPV. Early detection of patients who 
will fail in NPPV and immediately switch to invasive mechanical ventilation will 
improve the prognosis and reduce the mortality rate of patients with ARF and pneu-
monia [30].
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17Acute Neurological Disorders

Turgay Demir and Filiz Koc

17.1  Acute Neurological Disorders

The work of breathing is controlled by highly complex neuronal circuitry regulated 
by respiratory centers in the pons and medulla. Central hyperventilation is generally 
thought to be associated with midbrain lesions, but a specific localization cannot be 
determined. Lesions of the pons can cause prolonged inspiratory breathing, while 
impaired consciousness causes only shallow breathing. In medullary lesions, ataxic 
breathing or apnea occurs. When a patient with acute neurological disease cannot 
breath adequately or is not ventilated, the following pathologies should come to 
mind: (1) abnormal respiratory drive (such as sedatives, seizures) and (2) abnormal 
airway (upper airway obstruction, diffuse pulmonary infiltrates) or abnormal respi-
ratory mechanics (diaphragmatic insufficiency due to phrenic nerve damage, neuro-
muscular junction pathology, or drugs that cause paralysis). There may also be a 
combination of these pathologies [1].

Acute respiratory failure in neurological diseases can be examined in two differ-
ent categories. The first is acute exacerbation of chronic respiratory failures, often 
seen in slowly progressive neuromuscular diseases and movement disorders; the 
other group is acute respiratory failure that develops suddenly during rapidly pro-
gressive neurological diseases such as myasthenia gravis (MG), Guillain-Barré syn-
drome (GBS), phrenic nerve neuropathy, convulsive status epilepticus, stroke, 
traumatic brain injury, and spinal cord injury [2].
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Acute respiratory failure may develop due to acute exacerbation of chronic 
hypoventilation in neuromuscular diseases with acute onset such as myasthenic cri-
sis or GBS or chronic course such as amyotrophic lateral sclerosis (ALS) or 
Duchenne muscular dystrophy. Apart from neuromuscular diseases, acute respira-
tory failure may develop in the postictal period in epileptic patients and in patients 
who develop unconsciousness due to an acute pathology. Acute respiratory failure 
in these diseases is acute hypoventilation due to paralysis or weakness of the dia-
phragm and accessory respiratory muscles; upper airway obstruction and oropha-
ryngeal weakness; bronchial secretion accumulation and pulmonary atelectasis due 
to insufficient coughing power, hypoxemia, and infection; and mechanisms such as 
bulbar dysfunction and aspiration pneumonia [1]. The decrease in alveolar ventila-
tion and the inability to clear bronchial secretions cause decreased carbon dioxide 
excretion and hypercarbia, acidosis, and moderate hypoxemia [3].

Mechanical ventilation in acute respiratory failure is basically based on positive 
pressure ventilation. There are two types of mechanical ventilation application meth-
ods, invasive and noninvasive. In case of acute respiratory failure, invasive mechani-
cal ventilation is applied by performing endotracheal intubation to protect the airway, 
ensure effective oxygenation, and excrete carbon dioxide. However, many undesir-
able conditions such as the need for sedation, possible complications due to endotra-
cheal intubation, hospital-acquired pneumonia, barotrauma, laryngeal and tracheal 
stenosis, weaning failure, prolonged intubation, or prolonged ventilator dependence 
may develop during and after this procedure. In addition, physicians keep the intuba-
tion threshold very low in patients with acute respiratory failure. However, carefully 
evaluating the patients in terms of noninvasive ventilation and applying noninvasive 
mechanical ventilaton (NIMV) will prevent many complications and shorten the hos-
pitalization time. While there are volume- or pressure-controlled modes in invasive 
mechanical ventilation, pressure-controlled mode is generally used in NIMV [3]. 
Whether invasive or noninvasive, positive pressure mechanical ventilation is expected 
to compensate for respiratory muscle weakness and to provide a normal 1 min venti-
lation. In addition, positive pressure ventilation prevents upper airway collapse and 
ensures the removal of carbon dioxide from arterial blood. It also prevents atelectasis 
of the lungs and normalizes ventilation/perfusion mismatch [3].

In some studies in the literature, it has been shown that NIMV reduces mortality 
and morbidity compared to invasive mechanical ventilation in acute cardiogenic 
pulmonary edema, acute exacerbation of chronic obstructive pulmonary disease 
developing hypercapnic respiratory failure [4, 5]. Likewise, it has been reported that 
NIMV can be used during weaning in invasive mechanical ventilation in critically 
ill patients and NIMV is superior to invasive mechanical ventilation in patients with 
immunosuppression. Another advantage of NIMV is that patients can be fed orally. 
However, invasive mechanical ventilation continues to be the standard treatment for 
acute hypoxemic respiratory failure [6–8].

T. Demir and F. Koc



181

17.2  Recognition of Acute Neuromuscular 
Respiratory Failure

Patients who develop acute respiratory failure of neuromuscular origin are typically 
dyspneic. They look tired and sweaty because they put too much effort into working 
their respiratory muscles. They cannot count to 40 in 1 breath or say a whole sen-
tence in 1 breath. This type of speech is called “scattato speech.” They have an 
increased respiratory frequency and are usually tachycardic. It is seen that the acces-
sory respiratory muscles (sternocleidomastoid, intercostal and abdominal) are used 
in inspection. The most serious symptom of new-onset respiratory failure is the 
presence of a paradoxical breathing pattern (inward collapse of the abdomen at each 
inspiration) [9, 10].

With careful neurological examination of the patient, the cause of neuromus-
cular respiratory failure can be identified, and bulbar muscle weakness, if pres-
ent, can be detected and aspiration can be prevented [11, 12]. The presence of 
ophthalmoparesis and ptosis may first suggest MG but may also suggest 
GBS.  Lack of deep tendon reflexes supports the diagnosis of GBS.  Severe 
extremity muscle weakness without oculomotor involvement suggests spinal 
cord injury, ALS, or myopathies. Weakness in bulbar muscle groups (oropharyn-
geal and laryngeal muscles) should suggest GBS, MG, ALS, diphtheria, and 
botulism. In neuropathic diseases, weakness in neck flexion is often correlated 
with diaphragmatic weakness [9].

Examination of the lungs is also important in patients with suspected neuromus-
cular respiratory failure. The presence of comorbid diseases such as airway obstruc-
tion, chronic obstructive pulmonary disease (COPD), or heart failure should be 
evaluated. During the physical examination, forced vital capacity, maximum inspi-
ratory pressure (negative inspiratory pressure) and maximum expiratory pressure, 
arterial blood gases, and chest X-ray should be evaluated with bedside spirom-
etry [9].

In neuromuscular diseases, a restrictive type of respiratory failure develops. The 
earliest finding is the development of atelectasis in the lung bases secondary to 
weakness in the respiratory muscles. Patients are mildly tachypneic in the early 
period and PO2 is mildly low, and respiratory alkalosis is detected in arterial blood 
gas. Alveolar hypoventilation develops as respiratory muscles gradually get tired. 
Although respiration is tachypneic, PCO2 is measured as normal. This is followed 
by the development of hypercapnia and respiratory acidosis. In the following pro-
cess, deep hypoxemia and alveolar collapse will complete the picture. The worsen-
ing of the ventilation-perfusion mismatch and the increasing work of breathing can 
be reversed with NIMV. Otherwise, endotracheal intubation and invasive mechani-
cal ventilation become inevitable [9].
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17.3  Basic Principles of Noninvasive Mechanical Ventilation

NIV can be used to provide continuous positive airway pressure (CPAP) or to pro-
vide bi-level positive airway pressure (BIPAP) with individually adjustable 
inspiratory- expiratory pressure levels. The most suitable patients for NIMV are 
those who have preserved airway reflexes, can communicate, and are in a medically 
stable condition. NIMV acts by reducing respiratory workload, correcting lung 
compliance disorder and reducing alveolar hypoventilation. In the application of 
NIMV, it is aimed to improve symptoms in the acute period, reduce respiratory 
workload, improve oxygenation, provide patient comfort, and prevent endotracheal 
intubation.

In NIMV application, patient-ventilator compatibility is ensured with appropri-
ate mask and ventilator selection, and maximum success is achieved from the treat-
ment. It has been proven that the face mask is superior to the nasal mask in terms of 
effectiveness and increases minute ventilation in acute respiratory failure. Oronasal 
masks can be preferred in intensive care units as they are more stable than nasal 
masks and cause less claustrophobia than total face masks. In addition, nasal masks 
may not be effective because patients with neuromuscular disease often breathe 
through their mouths. In application of NIMV in neuromuscular diseases accompa-
nied by facial and oropharyngeal muscle weakness, a good tidal volume is formed, 
and ventilation is easier since there will not be much resistance to inspiratory 
pressures.

CPAP overcomes the upper airway resistance, keeps the alveoli open, and 
increases gas exchange. Ventilation of the patient with this mode provides little sup-
port to the respiratory muscles. Adjusting inspiratory and expiratory pressures and 
oxygen flow according to the patient with BIPAP is more appropriate in this group 
of patients [13]. Patients with severe swallowing difficulties and who have excessive 
oral and respiratory secretions should be evaluated very carefully. It is very difficult 
for this patient group, who is agitated and quite anxious due to air hunger, to adapt 
to NIMV application, as they may need sedation.

17.4  Indications of Noninvasive Mechanical Ventilation 
in Acute Neurological Disorders

The most important acute neurological disease for which NIMV is indicated is 
MG. The situation that develops acutely due to worsening of the myasthenic picture 
and requires ventilator support is called myasthenic crisis. MG is an autoimmune 
neuromuscular junction disease in which muscle weakness increases with move-
ment, primarily affecting oculobulbar muscles, and postsynaptic nicotinic acetyl-
choline receptors are targeted [14]. In the antibody-mediated disease, acetylcholine 
receptor antibody is the most common and muscle-specific kinase (anti-Musk) anti-
body positivity is the second most common. Bulbar involvement is more common 
in anti-Musk positive patients, and the risk of developing respiratory failure is 
higher. MG with bimodal distribution is most common in women aged 20–30 and 
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over 50 years of age, and in men over 50 years of age [15, 16]. Therefore, if NIMV 
support can be provided immediately when fatigue in respiratory muscles is noticed, 
respiratory failure can be reversed. BIPAP to be applied at the appropriate time does 
not only prevent endotracheal intubation in patients with myasthenic crisis but also 
shortens the length of stay in the intensive care unit and hospital [17, 18]. The initia-
tion time of NIMV is the most important factor determining the success of the 
application. If BIPAP is started after hypercapnia develops, the risk of treatment 
failure is high. For this reason, NIMV should be started as soon as respiratory mus-
cle involvement is noticed in a patient with MG. Bedside pulmonary function test 
values could not be determined very clearly due to the fluctuation feature of the 
disease. Therefore, clinical evaluation in MG patients is very important, and the 
starting threshold for NIMV should be kept low by the clinician who monitors the 
patient [19].

Since patients with neuromuscular disease have normal lungs, it is important to 
maintain normal tidal volume while applying NIMV. Normal tidal volume is known 
as 6–8 mL/kg. Administering high tidal volume has been associated with poor prog-
nosis in hospitalized patients for acute respiratory failure. Expiratory positive air-
way pressure (EPAP) (positive end-expiratory pressure, PEEP) should be set to 4–5 
cmH2O [20]. This pressure level is required to provide rebreathing via the passive 
circuit. This pressure level also ensures the maintenance of lung volumes. In neuro-
muscular diseases, high PEEP causes high inspiratory pressure and decreased toler-
ance of the patient. Application of high EPAP causes expiratory muscle activation. 
Applying high inspiratory pressure may also cause increased leaks, ineffective 
inspiratory effort, central apnea, and glottic closure [21–23]. In neuromuscular dis-
eases, setting the respiratory frequency between 12 and 15 in NIMV will be safe, 
especially in terms of sleep apnea [20]. It is also possible that leakage may occur 
during NIMV. It should also be noted that leakage may occur during NIMV. An 
unintentionally leakage less than 0.5 L/s is generally well tolerated [20].

NIMV can be used to prevent extubation failure during the extubation phase of 
patients with myasthenic crisis who have undergone endotracheal intubation. If 
these patients have atelectasis radiologically after extubation, re-intubation is 
required in a quarter of the patients [24, 25]. If respiratory muscle weakness still 
persists in these patients, NIMV should be administered without delay and re- 
intubation should be prevented.

NIMV can be applied in inflammatory myopathies, in patients with GBS in 
recovery after extubation. In addition, it can be applied at the extubation stage in 
critical illness polyneuropathy in the intensive care unit [26]. It should be kept in 
mind that NIV can be applied in patients followed up with the diagnosis of neuro-
muscular disease and who have pulmonary edema, COPD, or heart failure [13].

NIMV can be applied after spinal cord injury. In addition to the acute period after 
spinal cord injury, respiratory complications are one of the most important causes of 
long-term mortality [27, 28]. In the acute period after spinal cord injury, patients 
should be monitored for oxygen saturation, PaCO2, and vital capacity. Vital capacity 
should be measured every 8 hours until the patient is stable. Dyspnea begins to 
appear with an increase in PaCO2 of 8–10 mmHg. When the vital capacity drops 

17 Acute Neurological Disorders



184

below 1000 ml, the patient gets tired, starts to use auxiliary respiratory muscles, and 
appears dyspneic. During this period, NIMV support should be initiated to the 
patient. The NIMV vital capacity should be set to 700–1500 ml or pressure support 
20 cmH2O. However, excessive ventilation of the patient should be avoided, because 
the patient with an intact ventilatory drive takes in enough air for himself. Oxygen 
therapy, sedative or narcotic drugs trigger hypercapnia, cause excessive leakage, 
and reduce the efficacy of NIMV [29, 30].
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18Noninvasive Ventilation in a Pandemic, 
Bioterrorism, High-Risk Infections

Nicola Vargas, Loredana Tibullo, and Andrea Fabbo

18.1  Introduction

A pandemic, bioterrorism, and infectious disease may have a similar common trait: 
an infectious agent that may involve the respiratory tract through inhalation. For this 
reason, the higher-risk procedures such as aerosol-generating systems should be 
limited in these cases. Most common aerosol-generating procedures are the 
following:

 1. Nebulization of medication
 2. Endotracheal intubation
 3. Nasotracheal suctioning
 4. Noninvasive positive-pressure ventilation
 5. Bag-valve-mask ventilation
 6. Bronchoscopy
 7. Humidified oxygen delivery
 8. Non-rebreather mask without expiratory filter [1].

However, these procedures should be performed if needed. Many recommenda-
tions are suggested to reduce the risk of disease transmission for the safety of health 
workers and limit the transmission of infectious agents. In this chapter, we evaluate 
noninvasive ventilation as the procedure used in these three cases.
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18.2  Bioterrorism

A biological attack, or bioterrorism, is the intentional release of viruses, bacteria, or 
other germs that sicken or kill people, livestock, or crops [2]. The Centers for 
Disease Control and Prevention (CDC) stratifies pathogens and toxins into three 
risk categories—A, B, and C—with category A meriting the highest level of con-
cern and preparedness [3]. Between the category A agent, inhalational anthrax 
results from spore particles 1–5 μm in diameter entering the alveolar spaces and 
being transported by macrophages to mediastinal lymph nodes. Initial symptoms of 
inhalational anthrax are nonspecific: fevers, chills, drenching sweats, nonproductive 
cough, dyspnea, nausea, vomiting, and fatigue. Hemorrhagic thoracic lymphadeni-
tis and mediastinitis develop, and hemorrhagic pleural effusions with compressive 
atelectasis are common. Some patients with airway edema due to anthrax might 
require respiratory support. The need for ventilation in some patients and the dura-
tion of ventilation in others may be reduced by pleural space drainage [4]. 
Furthermore, respiratory failure in inhalation anthrax may be due to reaccumulating 
pleural effusions than adult respiratory distress syndrome; standard mechanical 
ventilator principles apply [5].

18.3  High-Risk Infections and Pandemic

NIV use in the management of acute respiratory failure in pulmonary infections, 
especially in pandemics, can avert or reverse respiratory failure and, therefore, 
decrease the rate of invasive mechanical ventilation (IMV) in selected groups of 
contagious patients. However, in severe ARDS influenza A H1N1 infection, the 
NIV has no role as the first line of treatment [6]. NIV was a part of the standard 
treatment protocol for SARS [7]. Few data are available for patients with conta-
gious tuberculosis. During the last COVID-19 pandemic, the percentage of 
patients that required patients that received noninvasive ventilation was very high. 
Many studies on patients undergoing IMV showed a higher mortality rate. Some 
evidence states that NIV can avoid intubation in almost half of the patients [6]. 
Generally, indications for NIV include mild respiratory failure and P/F ratio 
(PaO2/fraction of inspired oxygen (FiO2)) equal to 200–300 or new moderate 
respiratory failure where P/F is equivalent to 150–200, and the work of breathing 
is not high [8]. The main technique for the NIV is negative or positive pressure. 
An applied pressure directly inflates the lungs through the positive pressure. The 
negative technique, a pressure applied externally to the thorax and the abdomen, 
facilitates the airs drawn into the lungs. The most used is positive pressure and the 
two forms of the CPAP (continuous positive airway pressure ventilation) and 
BiPAP (bi-level positive airway pressure) [9]. During a pandemic, the route of 
transmission, such as the example the Covid-19 disease, is through droplets or 
aerosols. The aerosols are smaller fluid particles that can remain poised in the air 
for a protracted period. NIV may lead to aerosolization of virally contaminated 
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body fluid. The use of NIV during a pandemic requires many protective strategies. 
The rooms should be equipped for adequate natural ventilation of at least 160 L/s 
and rooms with negative pressure characterized by a controlled airflow direction, 
and the air is changed at least 12 times/h [10]. Helmet interface, full face masks 
and oronasal masks with viral filters and vent holes are other significant measures 
to prevent aerosolization during NIV use. Likewise, it is essential that the health-
care workers are familiar with NIV and should have received adequate training for 
NIV in contagious patients.

18.4  Conclusion

NIV may have a crucial role in treating acute respiratory failure during Pandemic 
and high-risk infections but should be guaranteed the safety of coworkers and 
patients through protective strategies. In some high-risk infections, NIV may have 
not a crucial role. For tuberculosis for example, there are available few studies.
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19Long-Term Ventilator-Dependent 
Patients: Noninvasive Ventilation

Murat Erdoğan, İrem Okuducu Teran, and Dilek Özcengiz

Long-term ventilator-dependent patients constitute a special subgroup of patients 
who need mechanical ventilators. Although the working principle of mechanical 
ventilators is the same, their use in patients has gained a wide variety. Long-term 
noninvasive mechanical ventilation should be organized by specialized clinics. All 
the modes mentioned above can be preferred in long-term mechanical ventilator 
use; during initial setup, the target tidal volume should be 6  mL per ideal body 
weight (IBW), and minute ventilation should be 0.1 L per IBW. We must also pay 
attention to whether we allow patients time for adequate expiration. We should 
allow longer expiration times, especially in the group with obstructive pulmonary 
disease. We should follow patients at 3–12 month intervals, considering their under-
lying diseases.

19.1  Definition

Respiratory failure, which could manifest as hypoxemia, hypercapnia, or both, is a 
syndrome in which the gas exchange functions are failed. Respiratory failure divides 
into two types: hypoxemic (type 1) and hypercapnic (type 2). Also, there is a mixed 
type of respiratory failure in which types 1 and 2 are combined [1].

Some resources also describe type 3 and type 4 respiratory failure. According to 
these sources, type 3 respiratory failure is also known as perioperative respiratory 
failure. Perioperative respiratory failure may be respiratory failure or acute respira-
tory distress syndrome (ARDS) following the operation and may include both oxy-
genation and ventilation insufficiency. Type 4 respiratory failure is the type that is 
usually in cardiogenic shock due to hypoperfusion of the respiratory muscles [1].
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In hypoxemic respiratory failure, which is the most common type of respiratory 
failure, there is an arterial oxygen tension (PaO2) lower than 60 mmHg and arterial 
carbon dioxide tension (PaCO2) which is normal or low. Common causes of type 1 
(hypoxemic) respiratory failure are; pneumonia, pulmonary edema, asthma, pneu-
mothorax, pulmonary fibrosis, pulmonary arterial hypertension, pneumoconiosis, 
ARDS, fat embolism, obesity, and kyphoscoliosis.

In hypercapnic respiratory failure, PaCO2 becomes higher than 50  mmHg. 
Common causes of type 2 (hypercapnic) respiratory failure are chronic obstructive 
pulmonary disease (COPD), asthma, drug overdoses, intoxications, myasthenia gra-
vis, primary muscle diseases, poliomyelitis, polyneuropathies, head or cervical cord 
injury, and obesity-hypoventilation syndrome.

Respiratory failure can also be classified as acute and chronic. We could 
distinct acute and chronic respiratory failure by chronic respiratory failure 
signs. Although these findings can be polycythemia, pulmonary hypertension, 
or headache due to cerebral vasodilation caused by hypercapnia, the most 
important guide is the patient’s history. In addition, in the case of chronic 
hypercapnia, the pH is maintained at a normal level with renal bicarbonate ion 
retention. However, there is no laboratory test in parallel with the chronicity of 
hypoxemia [2].

19.2  Pathophysiology

Respiratory physiology consists of transferring oxygen to blood from the alveolus 
and transferring carbon dioxide to the alveolus from blood. Lung’s filling with air is 
termed as ventilation. The pulmonary bloodstream is termed as diffusion. 
Ventilation-perfusion balance and ratio are essential in respiratory physiology. In 
healthy lungs, the amount of ventilation and perfusion are variable from apex to 
basal. In normal pulmonary physiology, ventilation is better in apex than in basales 
and perfusion is better in basales than in apex.

Any deterioration in any part of the respiratory system or respiratory physiology, 
such as airways, alveoli, CNS, peripheral nervous system, respiratory muscles, neu-
romuscular junctions, and chest wall, can cause respiratory failure.

As mentioned before, mainly there are two types of respiratory failure: hypox-
emia and hypercapnia. In some conditions, in addition to these two types of respira-
tory failure, mixed type could also be diagnosed. Five pathophysiological 
mechanisms may account for hypoxemia: diffusion limitation, hypoventilation, 
decreased inspired oxygen, V/Q mismatch, and shunt. V/Q mismatch and shunt are 
known as common reasons of respiratory failure. These two problem can generally 
distinct by the shunt’s unresponsiveness to Arterial O2. V/Q mismatch can be caused 
by atelectasis, pulmonary embolism, endobronchial intubation, and pneumonia [2].

Conditions that can manifest as hypoxemic (type 1) respiratory failure are acute 
asthma, ARDS, pneumonia, pulmonary embolism, pulmonary fibrosis, pulmonary 
edema, and emphysema [2].
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Alveolar hypoventilation is the general cause of hypercapnia. Generally, the 
problem is not the overproduction of carbon dioxide but the deterioration in carbon 
dioxide elimination.

Alveolar hypoventilation is usually caused by mechanical disorders [3]. Alveolar 
hypoventilation results from impaired pump function of the respiratory muscles or 
overload that is not sufficient for normal pump function. This pump function 
includes the neural pathway and the pump function of the muscles. Impairment in 
this function may be due to electrolyte disturbances, inflammatory myopathies, 
muscular dystrophy, spinal cord injury, drugs that block the neuromuscular junc-
tion, encephalopathy, and cerebral ischemia. Conditions with an increased load that 
are not sufficient to overcome the normal pump function are emphysema, broncho-
spasm, COPD, kyphoscoliosis, and obesity [2].

In case of respiratory failure, if there is not an impairment of gas exchange func-
tions, oxygen therapy could be adequate. But if there is an impairment of gas 
exchange functions, positive airway pressure treatment can be required, and if there 
is a deterioration of ventilation functions, mechanical ventilation treatment can be 
required [4].

Respiratory failure can be also categorized by its duration as acute and chronic. 
Symptoms of chronic respiratory failure are related to the underlying disease [4]. 
Although symptoms such as headache, polycythemia, and pulmonary hypertension 
may be seen, the most important guide is the patient’s history.

Patients with chronic respiratory failure can be long-term mechanical ventilator 
dependent. Long-term mechanical ventilation support improves the quality of life of 
these patients and reduces hospital admissions [5].

Also, the mechanical ventilation requirement of long-term mechanical ventilator- 
dependent patients can be invasive or noninvasive. In this chapter, long-term nonin-
vasive mechanical ventilator-dependent patients caused by chronic respiratory 
failure will be addressed.

19.3  Indications of Long-Term Noninvasive 
Mechanic Ventilation

Mechanical ventilation is a treatment method that dates back to Hippocrates and 
was first tried on a dog by Vesalius in 1541 [6]. In recent years, there have been 
significant developments in biomedical sciences for long-term NIMV-dependent 
patients [4].

The purpose of mechanical ventilation is to provide oxygenation and carbon 
dioxide elimination, normalize the blood pH, and facilitate the work of breathing [6].

Definition of mechanical ventilation at home is daily ventilation for more than 
3 months, either through a tracheostomy or noninvasively with a mask, at home, or 
in a nursing home outside the hospital [5]. Long-term noninvasive mechanic venti-
lation has been increasingly used in selected patients.

By using noninvasive mechanical ventilation, ICU admissions and hospitaliza-
tion periods can be reduced; patient comfort can be improved [7]. Furthermore, 
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noninvasive mechanical ventilation enables patients to eat, to talk, and to participate 
in daily life; it also enhances the quality of life.

Determining indications of long-term noninvasive mechanical ventilation and 
choosing the type, modes, and parameters of ventilation are of critical signifi-
cance [4].

Long-term noninvasive mechanic ventilation-dependent patients are those who 
have the neuromuscular disease (spinal muscular atrophy, acid maltase deficit, 
Duchenne muscular dystrophy, myotonic myopathy, amyotrophic lateral sclerosis), 
COPD, bronchiectasis, cystic fibrosis, obstructive sleep apnea, and chest wall dis-
ease (kyphoscoliosis, sequelae of tuberculosis, obesity hypoventilation syndrome) 
[5, 7, 8].

Particularly for COPD patients with chronic respiratory failure and restrictive 
thoracic disease patients with chronic respiratory failure, noninvasive mechanic 
ventilation is the optimal treatment option [4].

In patients with COPD, the workload of respiratory muscle could be disbur-
dened, hypercapnia could be reduced, chemosensitivity could be corrected, tachy-
pnea could be eradicated, and quality of sleep and life could be improved by using 
noninvasive mechanic ventilation [5].

The need for noninvasive mechanical ventilation support should be evaluated 
when signs of chronic respiratory failure or deterioration in the quality of life occur 
in COPD patients. Also, conditions such as chronic daytime hypercapnia 
(PaCO2 > 50 mmHg), nocturnal hypercapnia (PaCO2 > 55 mmHg), acute exacerba-
tion accompanied by respiratory acidosis two times in 1  year, and hypercapnia 
accompanied by respiratory failure symptoms may also guide the clinician [4].

Because of reduced compliance and vital capacity in restrictive pulmonary dis-
eases, respiratory failure arises after chronic micro-atelectasis and recurrent pneu-
monia [5]. In patients with restrictive lung disease, as in patients with obstructive 
pulmonary disease, the need for mechanical ventilation comes to the fore when 
signs of chronic respiratory failure or quality of life deteriorate. In addition, patients 
should be evaluated for mechanical ventilation in case of daytime hypercapnia, noc-
turnal hypercapnia, ventilation impairment, and decreased vital capacity [5].

In patients with neuromuscular disease, noninvasive mechanical ventilation 
could be used to prevent or delay respiratory failure, to let resting of respiratory 
muscles, in perioperative time, in pregnancy, to prevent nocturnal hypoventilation, 
in patients with hypercapnic respiratory failure, in palliative care [5]. In addition, if 
there is a significant decrease in vital capacity, the need for mechanical ventilation 
should be evaluated.

In patients with chronic respiratory failure, if respiratory failure cannot be pre-
vented despite drug and oxygen therapy, noninvasive mechanical ventilation ther-
apy should be evaluated [5].

In these patient groups, the most important factor to decide to start noninvasive 
mechanical ventilation therapy is the occurrence of alveolar hypoventilation find-
ings [5]. These hypoventilation findings are shortness of breath in daily life, insom-
nia, poor sleep quality, headache at night or morning, fatigue during the day, weight 
loss, clinical signs of cor pulmonale, and recurrent respiratory tract infections [5].
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19.4  Initiating and Management of Ventilation Process

Long-term noninvasive mechanical ventilation should be organized by specialized 
clinics. The organizing team is responsible for determining the indication for long- 
term mechanical ventilation, selecting the ventilator type, and determining its mode. 
In addition, since ventilation is of vital importance, no changes should be made 
without the knowledge of the physician; every procedure should be done with the 
order of the physician.

Before initiation of ventilation, the medical history of the patient should be taken 
and medical tests should be done. These tests are electrocardiogram, day and night 
blood gas analyses, blood gas analyses during room air and oxygen supply, X-ray 
images of thorax, pulmonary function tests, polysomnography, and in case of car-
diac comorbidity echocardiography [4].

Oxygen saturation collapse could be a guide to foresee secretion retention in 
patients with neuromuscular diseases or failure of cough ability. Therefore this 
patients requires use of a pulse oximeter. In patients on optimal ventilation, the 
values SaO2< % 90 or PaO2 <55 mmHg indicate that additional oxygen supply is 
required [4].

Nasal masks, oronasal masks, full face masks, and mouth masks could be used 
to carry out effective noninvasive mechanical ventilation. Of these, the oronasal 
mask is often preferred; in cases with a wound on the root of the nose, full face 
masks may be preferred [5].

To start long-term noninvasive mechanical ventilation therapy, appropriate set-
tings should be made by hospitalizing the patient. After installation, adjustments 
can be made according to arterial blood gas and the patient’s clinic [5].

CPAP (continuous positive airway pressure), PSV-S (pressure support ventila-
tion, spontaneous mode), PSV-ST (pressure support ventilation, spontaneous/timed 
mode), PSV-T (pressure support ventilation, timed mode), a-PCV (assisted-pressure 
control ventilation), and automated modes such as iVAPS and AVAPS (volume- 
assured pressure support ventilation) are the modes that used in home noninvasive 
mechanic ventilation devices [9].

All the modes mentioned above can be preferred in long-term mechanical venti-
lator use. The beginning of our priorities when choosing is whether the patient has 
spontaneous respiratory effort or not. If the patient has no or insufficient spontane-
ous effort; controlled or assisted-controlled modes should be preferred. During the 
initial setup, the target tidal volume should be 6 mL per ideal body weight (IBW), 
and minute ventilation should be 0.1 L per IBW. The time required for inspiration 
and expiration should be adjusted by calculating the time constant. The time con-
stant for inspiration and expiration is calculated separately because the time con-
stants of the inspiratory phase and the expiratory phase are different. Inspiration 
should be allowed for at least 3 “inspiratory time constants” for 95% of the patient’s 
lungs to be filled. Again, for 95% of the lungs to be emptied, the expiration must last 
for at least 3 “expirium time constants” [6]. If we cannot calculate (if the device 
does not have such a feature), the inspiration can be adjusted for an average of 1 s. 
On the other hand, 2 s can be left for the expiration (2 times the time of inspiration, 
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inspiration/expirium: 2). In addition, the time required for expiration is increased in 
obstructive (especially COPD) lung diseases. In this patient group, the inspiration/
expirium ratio can be adjusted up to 1/4. When we decide to adjust in this way, we 
should not allow too much shortening of the inspiration time. After the first adjust-
ments are made, it may be necessary to make changes in the noninvasive mechani-
cal ventilator device by evaluating the patient’s respiratory status, physical 
examination findings, and arterial blood gas results.

The frequency of follow-up assessments (modalities, schedule) is dependent on 
the underlying pathology and is typically conducted every 3–12 months. A monitor-
ing assessment is generally recommended at least annually [9].
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20Sleep-Related Breathing Disorders

Alberto Castagna, Paola Elisa Scarpino, Ciro Manzo, 
and Giovanni Ruotolo

20.1  Background and Epidemiological Perspective

Recent researches have improved our understanding of the various pathophysiologi-
cal components underlying the different phenotypes of central breathing distur-
bances during sleep [1].

They differ in terms of increased or dampened respiratory drive and in comor-
bidities. Although sleep occupies up to one-third of adult’s life, its influence on 
medical disorders is still to be fully explored. It is a common knowledge that sleep 
has different effects on breathing that include respiratory control, respiratory mus-
cle function and lung mechanics. In short, sleep effects on respiratory control con-
sist of diminished cortical inputs to the respiratory centre and diminished 
chemoreceptor sensitivity involving ventilator responses to hypoxia and hypercap-
nia [2]. Regarding respiratory muscle function, the accessory muscles of respiration 
are especially involved during rapid eye movement (REM) sleep, whereas diaphrag-
matic contraction is not significantly involved [3]. During sleep, changes in func-
tional residual capacity and modifications in ventilation–perfusion (V/Q) ratio are 
also reported [4].
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In patients affected with chronic respiratory failure (CRF), sleep quality and effi-
ciency are impaired with a reduction of REM phase [5], and this results in worsen-
ing of quality-of-life measures such as the Short Form-12 and the St George’s 
Respiratory Questionnaire [6] and in exacerbation of the dysfunction seen while 
awake in chronic obstructive pulmonary disease (COPD) [7]. COPD is a common 
chronic disease in older persons characterized by partially irreversible chronic air-
flow limitation that may lead to disability and an impaired quality of life. It has been 
predicted that COPD will become the third leading cause of death worldwide by 
2030, and this will impose an increasing burden on healthcare systems [8].

Both sleep-disordered breathing (SDB), obstructive sleep apnoea (OSA) and 
COPD, are associated with a range of overlapping physiological and biological dis-
turbances, including hypoxemia, hypercapnia, changes in systemic haemodynam-
ics, cerebral disease and sleep deprivation; all these pathophysiological mechanisms 
may contribute collectively to an increased risk of cognitive impairment [9]. 
Coexistence of both OSA and COPD in the same patient is possible as overlap syn-
drome [10]. However, it is unclear whether the coexistence of these two disorders 
has additive or synergistic adverse effects and what level of abnormality in either 
disorder is consequential when combined with the other disorder. Compared with 
COPD, OSA seems associated with more adverse health consequences, including a 
worse quality of life [11], a higher prevalence of hypertension, diabetes, and meta-
bolic syndrome, more frequent acute exacerbations of COPD and higher mortal-
ity [12].

20.2  Pathophysiology and Management

In patients with CRF following COPD, changes during sleep might result in gas 
exchange alterations, especially during REM phase, and in reduced efficacy of dia-
phragmatic contraction due to lung hyperinflation [13]; nocturnal oxygen desatura-
tion caused by physiological hypoventilation impairs V/Q ratio [14, 15]; the supine 
position and the decreased skeletal muscle contraction contribute to worsening air-
flow obstruction which may exacerbate hyperinflation and hypoventilation in 
COPD, so increasing work of breathing and reusability [15, 16]. Some factors relat-
ing to COPD promote the development of SDB such as OSA including, for exam-
ple, rostral fluid shift in the supine position [17], cigarette smoking, (which 
contributes to upper airway inflammation) [18] and medications (especially cortico-
steroids and benzodiazepines) [19].

To date, there are no shared guidelines on how to treat patients with COPD-CRF 
when OSA is associated, but the goal of any therapy must be—no doubt—to allevi-
ate hypoxemia and hypercapnia during sleep and improve health-related quality of 
life. To date, only smoking cessation and the provision of long-term oxygen therapy 
to hypoxemic patients have documented to prolong life in COPD patients with 
CRF [20].

Noninvasive ventilation (NIV) is currently applied as evidence-based therapy in 
COPD patients admitted to hospital with acute hypercapnic respiratory failure due 
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to an exacerbation. However, its long-term effects on stable hypercapnic COPD is 
still controversial [21]: as a consequence of uncontrolled designs with small number 
of enrolled patients and of different levels of inspiratory pressures delivered by the 
ventilator in different randomized studies [22, 23]. On the other hand, it is a com-
mon knowledge that in COPD patients with chronic hypercapnic respiratory failure, 
nocturnal NIV is associated with improved survival rates, better health-related qual-
ity of life, increased exercise capacity, reduced hypoventilation and enhanced day-
time blood gas tensions [24–26]. NIV improves sleep time and efficiency [27] and 
ameliorates nocturnal hypoventilation allowing the respiratory centre to be reset and 
reducing daytime hypercapnia [28].

In the brain system, the respirator centre is modulated by chemoreceptors (i.e. 
PO2, PCO2 and pH receptors) located in the great vessels and the fourth ventricle of 
the brain and from mechanoreceptors (i.e. stretch and irritant receptors) in the tho-
rax and ventilator muscles. The optimum ventilatory pattern generated by a normal 
ventilatory control centre (VCC) is generally the one that provides adequate gas 
exchange (i.e. a physiologic pH and a PO2 that fully saturates haemoglobin) with the 
least amount of ventilatory muscle loading and air trapping. Cortical inputs (e.g. 
pain, anxiety, stress, artificial airway presence and some central nervous system 
injuries) can also influence this pattern (loop gain), usually stimulating overall ven-
tilatory drive. In contrast, drugs, such as sedatives and opioids, and many other 
central nervous system injuries can depress the overall ventilatory drive. The sleep 
state can also modulate these response] [29, 30]. In COPD-CRF patients, NIV can 
reset respiratory centre dysfunction during awake and sleep, favouring an adequate 
gas exchange. The final values of partial pressure of oxygen (PO2) and of carbon 
dioxide (PCO2) in pulmonary venous blood entering the left atrium depend also on 
V/Q ratio throughout the millions of lung units into which the minute ventilation 
distributes [31]. In general, NIV-positive pressure distributes more to units with 
high compliance and low resistance, increasing minute ventilation and alveolar ven-
tilation and resulting in reduced daytime hypercapnia and increased level of blood 
oxygen. One of the mechanisms by which this is achieved is the NIV alveolar 
recruitment contrasting the V/Q mismatching and shunts due to alveolar inflamma-
tion, flooding and collapse [32]. A relevant number of collapsed/atelectasis alveoli 
can be recruited during the NIV-delivered tidal volume. Once alveoli are recruited, 
positive end-expiratory pressure (PEEP) can be applied during NIV to prevent de- 
recruitment obtaining several potential benefits such as V˙/Q˙ matching and gas 
exchange improvement. Through PEEP application, the alveoli are not exposed to 
the risk of injury from the shear stress of repeated opening and closing. So, it is 
prevented surfactant breakdown in collapsing alveoli and improved lung compli-
ance [33]. Moreover, NIV might rest the chronically fatigued muscles leading to 
recovery of the inspiratory muscle function and decreases hyperinflation leading to 
an improvement in respiratory mechanics, such as an increase in forced expiratory 
volume in 1 s (FEV1) and a decrease in residual volume [34]. Particularly, ventila-
tory muscle capabilities are determined by inherent strength and endurance proper-
ties, which can be profoundly diminished in critically ill patients with metabolic 
derangements associated with the systemic inflammatory response syndrome [35]. 
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Capabilities can also be diminished because of lung hyperinflation literally flatten-
ing the diaphragm. Ventilatory muscle failure is the loss of the ability of ventilatory 
muscles to generate the necessary pressure to provide for the patient’s ventilatory 
needs. This failure has two main mechanisms: actual muscle fatigue from muscle 
overload and a reduction in ventilatory drive to protect muscles from fatigue. NIV 
can unload the ventilatory muscles in two ways: reducing the number of required 
patient efforts and the muscle load during an interactive assisted breath. Moreover, 
some evidence suggests that chronic muscle overloading can be alleviated by noc-
turnal use of NIV with improved muscle function during the day.

Finally, some studies demonstrated that daytime NIV in awake patients with 
CRF leads to an improvement in both spontaneous daytime and nocturnal ventila-
tion without direct treatment of the associated sleep-disordered breathing itself 
[36, 37].

20.3  Conclusions and Future Perspectives

Chronic NIV is the standard of care for patients with severe stable CRF and SDB 
following COPD.

The quality of care provided by a sleep centre is mainly determined by individual 
patient management over the long term, including continuing efforts to maintain 
optimal NIV therapy, rapid detection of low compliance and personalised consider-
ation of alternatives to NIV where appropriate [38].

A few months ago, we used the term “E-geriatrics” with reference to Geriatrics as 
a science of complexity accustomed to interdisciplinary and intergenerational dia-
logue, which opens up to the use of telemedicine and artificial intelligence in order 
to facilitate the management of the older persons [39]. Telemedicine offers possibili-
ties in diagnosing and following up patients. However, some aspects must be clari-
fied, including the role of physicians and the risk of unauthorised use of “big data”.
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PICU Psychiatric intensive care unit
PPE  Personal protective equipment
Superego  The rights and wrongs of society and consists of the conscience 

and the ego-ideal
VEOS Very early-onset schizophrenia

21.1  Introduction

Among psychiatric disorders, psychoses are a group of serious pathologies charac-
terized by an altered perception of reality that involves difficulties in judgment and 
reasoning, loss of contact with reality, and behavioral alterations. Psychotic disor-
ders’ main symptoms are delusions, hallucinations, disorganized thinking and 
behavior, and negative symptoms, e.g., catatonia (DSM-V 2013) [1], and result in 
severe impairment of personal and social functioning. Symptoms of psychosis 
include the following: (a) Disturbances of thought content: delusions are false 
beliefs. These beliefs can have various themes: persecution (being tormented, fol-
lowed, tricked, spied on, ridiculed, poisoned), jealousy, theft, religious, grandiose, 
erotomanic, somatic, and reference (ordinary events ordinary events and normal 
human behavior have hidden meanings that somehow relate to the individual). 
Delusions classified as mood-congruent psychotic symptoms are congruent with 
content consistent with either a depressive or manic state and usually are delusions 
of guilt, worthlessness, bodily disease, or impending disaster, while mood- 
incongruent psychotic symptoms are characterized by persecutory or self- referential 
delusions and hallucinations without an affective content. (b) Thought form disor-
ders: these are alterations in the flow of ideas with difficulty in maintaining a logical 
link and making associations. They involve tangentiality in language with difficul-
ties in communication. (c) Disturbances in perception: visual and auditory halluci-
nations. The latter typical and very frequent in psychosis, manifest as music or 
voices recognized as familiar or unknown that can say things with an ego-syntonic 
(in harmony with or acceptable to the needs and goals of the patient or consistent 
with one’s ideal self-image), or ego-dystonic content (in conflict, or dissonant, with 
the needs and goals of the patient). Voices can be imperative, can be multiple, and 
make speeches among themselves that the subject listens to. Hallucinations can also 
be tactile, gustatory, and olfactory; the latter are more often associated with organic 
diseases (e.g., brain tumors). Hallucinations must be distinguished from hallucino-
sis: in the latter there is a stimulus that is perceived and interpreted incorrectly (e.g., 
a stain on the wall is perceived as an insect) and can give rise to delusional interpre-
tations. Hallucinations, on the other hand, never have a starting stimulus, they are 
creations of the patient’s mind. One more word about your particular types of dis-
perception: Misidentifications, typical of people with dementia, are a lack of recog-
nition of the environment or people. They are due to the cognitive decline and often 
are associated to spatial disorientation and delusions. Picture sign: typical of people 
with dementia. Picture sign is a phenomenon due to the difficulty in recognizing 
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reflected images, photographs, and videos as such and in mistaking them for actual 
presences. The images and characters seen in television and the image reflected in 
the mirror become people who are really present in the room. This can lead to delu-
sional interpretations: for example, the person in the mirror is my husband’s lover. 
Psychotic symptoms are not only typical of psychosis but also of other pathologies 
such as delirium, dementia, depression, Parkinson, and brain tumors which will not 
be described in this chapter, focused mainly on psychosis. It is essential to keep in 
mind that the differential diagnosis between the pathologies underlying the psy-
chotic symptoms is necessary for their correct classification and treatment. 
Psychoses are a heterogeneous group of pathologies, the main types are schizophre-
nia, schizoaffective disorder, schizophreniform disorder, delusional disorder, brief 
psychotic disorder, shared psychosis, schizotypal personality disorder, substance-/
drug-induced psychotic disorder, psychotic disorder due to other medical condi-
tions, and psychotic disorder associated with mood disorder. Psychoses typically 
have onset between the ages 14 and 54 and have an incidence of 1%. However, there 
are pictures (see Schizophrenia) with an early onset (before the age of 13) and later, 
in old age, both of which are rarer. The etiology of psychosis varies according to the 
underlying pathology and is always multifactorial, in many cases still unknown. 
Psychotic symptoms recognize an organic substrate consisting in an altered func-
tioning of neurotransmitters, in particular dopamine, serotonin, glutamate, acetyl-
choline, GABA, and NMDA. Psychoanalysis interprets them as the rupture of the 
relationship between the Ego and external reality, due to a prevalence of the id over 
the Ego (see the Freud’s Theory of Personality) [2]. The social, environmental, and 
relational context in which the patient lives remain of great importance, not only for 
the onset and severity of symptoms but also for the remission of these and for the 
functioning and well-being of the patient himself.

21.2  More Frequent Clinical Pictures

Schizophrenia is the most severe and disabling form of psychosis. It is characterized 
by positive symptoms, hallucinations, delusions that typically tend to be bizarre, 
implausible and not derived from common life experiences, and bizarre and disor-
ganized behaviors; negative symptoms, flattening of affectivity, cognitive deficits, 
difficulties in self-care, asociality, and anhedonia; and cognitive symptoms such as 
attention deficit, disorganized language, deficit in abstraction, and problem-solving. 
These symptoms result in a consequent occupational and social dysfunction leading 
to a poor quality of life. Both of the following conditions (DSM-5) must be present 
for schizophrenia diagnosis: at least two characteristic symptoms (delusions, hal-
lucinations, disorganized speech, disorganized behavior, negative symptoms) for a 
significant period of at least 6 months (symptoms must include at least one of the 
first 3 months); prodromal or attenuated signs of illness with decreased social, occu-
pational, or self-care functioning manifest over a period of 6 months, including at 
least 1 month of active symptoms. One or more symptomatic episodes must persist 
for more than 6 months before the diagnosis is made. The prevalence between men 
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and women is essentially the same. It typically has an onset between 18 and 28 years 
with a prevalence of about 1% and involves about 20 million people worldwide [3]. 
However, there are early forms of schizophrenia with incidence within 13 years, the 
so-called very early-onset schizophrenia (VEOS), while the onset between 13 and 
18 years is classified as early-onset schizophrenia (EOS); together they constitute 
the “infantile psychosis” which have an incidence equal to 1/10,000 for VEOS and 
1–2/1000 for EOS.  Developmental onset is more often associated with greater 
severity of symptoms, less drug response, and a less favorable long-term prognosis. 
There is also late-onset form called late-onset schizophrenia (LOS), rarer and in 
70% of cases associated with organic brain pathologies visible to neuroimaging 
such as global structural alterations, hyperintensity of white matter on MRI or CT, 
or impaired brain flow on PET 18F-FDG [4]. Frequently they are recognized in 
previous psychiatric anamnesis or pre-morbid personality of the paranoid or schiz-
oid type, so that they configure rather than a late onset of the disease, a late diagno-
sis probably due to social isolation and aging with all its stressful components 
(modifications of the surrounding environment, grief not only to be understood in 
the loss of loved ones but also of one’s role within society, modifications of physical 
appearance, deterioration of performance, worsening of health, crystallization of 
personality), responsible for a loss of balance with increased demands for adaptive 
skills that the elderly are not always able to put in place. The elderly patient, how-
ever, must always be evaluated in a multidisciplinary team in order to exclude other 
pathologies that may begin with psychotic symptoms (e.g., delirium and dementia). 
In fact, it is not always easy to differentiate LOS and VLOS from dementia, espe-
cially from Lewy body dementia (LBD) and Alzheimer’s dementia (AD) with psy-
chotic symptoms [5] or from frontotemporal dementia (FTD) with which recent 
studies show possible relationships [6]. In fact the relationship between schizophre-
nia and dementia is very close; the risk of developing dementia in schizophrenic 
patients is greater [7]. Furthermore, schizophrenia is also characterized by cognitive 
disorders, in particular deficits in executive functions (abstract thinking, problem- 
solving, understanding of social interactions), attention, processing speed (working 
memory), and abstract thinking, and is associated with changes in brain structure 
(e.g., enlarged brain ventricles, thinning of the cortex, decreased anterior hippocam-
pus, and other brain regions), also present in dementia and for which antipsychotic 
drug use is not always support [8, 9]. Schizophrenia has a biological basis and a 
multifactorial etiology. Although the genetic component is significant (people with 
a first-degree relative with schizophrenia have a risk of developing the disorder of 
approximately 10–12%, compared to the 1% risk in the general population) main 
risks are to be considered: living in an urban environment, unfavorable socioeco-
nomic conditions, childhood trauma, childhood abuse, neglect, prenatal infections, 
and substance abuse. A vulnerability in neurodevelopment (presence of genetic pre-
disposition, complicating intrauterine, delivery or postnatal, viral infections of the 
central nervous system, childhood trauma and neglect, maternal nutritional defi-
ciencies, and exposure to influenza during the second trimester of pregnancy, birth 
weight < 2500 g) is considered an element that influences the onset of the disease 
even in adulthood. In schizophrenia, suicidal ideation is frequent: 5–6% of patients 
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with schizophrenia die from suicide and about 20% attempt it. The high frequency 
of suicides among schizophrenic subjects is one of the causes why the disease 
reduces life expectancy by an average of 10 years. The risk of suicide is higher in 
people with schizophrenia who have substance abuse, worse socioeconomic condi-
tions, and more depressive symptoms. Schizophrenia can be associated with other 
mental disorders such as obsessive-compulsive symptoms and depression. These 
components worsen the prognosis both in terms of remission and in terms of symp-
tom control. Schizophrenia is a chronic disease. Disease remission coincides the 
remission of symptoms and the improvement of social functioning. The recovery of 
a good quality of life is the main outcome. Antipsychotic drugs are used to treat 
schizophrenia and in particular atypical antipsychotics are preferred for their effec-
tiveness on both positive and negative symptoms and for their lower extrapyramidal 
side effects. However, these drugs are more associated with metabolic side effects 
(high risk of metabolic syndromes). Both classes of antipsychotics also have cardio-
logical side effects. Only integrated approaches that in addition to drug therapy 
prevail psychosocial interventions, and attention to environmental circumstances, 
can improve outcome in schizophrenia [10].

The short psychosis disorder is a rare form of psychosis. Predisposing factors for 
the disorder are personality disorders such as paranoid, histrionic, narcissistic, 
schizotypic, and borderline personality disorder, some medical conditions (systemic 
lupus erythematosus), or iatrogenic disorder (steroid drug therapy). Triggers can be 
stressful events such as bereavement, a diagnosis of serious illness, and loss of 
autonomy. It is characterized by the onset of psychotic symptoms (delusions, hal-
lucinations, catatonic or disorganized behavior, disorganized speech) for less than a 
month. Symptoms must not be classified as part of a major depressive disorder with 
psychotic manifestations nor linked to substance abuse or manifestation of a 
schizoaffective disorder (see below). The differential diagnosis with schizophrenia 
is mainly based on the duration of symptoms. The treatment involves the use of 
antipsychotic drugs. Relapses are frequent, but patients typically have good social 
functioning between episodes.

The schizophreniform disorder is characterized by positive and negative symp-
toms, cognitive deficits, disorganized language, and bizarre behaviors just like in 
schizophrenia, but the duration of symptoms is greater than 1 month and less than 
6 months. The time factor is essential to establish the diagnosis and adequate treat-
ment; therefore longitudinal observation is required. The treatment is based, as in 
schizophrenia, on the use of antipsychotic drugs and psychosocial interventions.

The delusional disorder is characterized by the presence of delusions that are 
false beliefs firmly maintained over time that persist for more than a month, without 
other symptoms of psychosis. The delusions may have plausible content (non- 
bizarre delusions) and relate to events that can really happen (e.g., poisoning, 
betrayal, deception, harm.) or have obviously implausible content (bizarre delu-
sions) and be related to substantially impossible things (e.g., being abducted by 
aliens, being mentally controlled, being Napoleon). Based on the content, different 
types of delusional disorder can be identified: erotomaniac type (patients believe 
that a person is in love with them), megalomanic type (patients are convinced that 
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they have great talents, that they have powers, that they are chosen), type of jealousy 
(infidelity of the spouse), persecutory type (patients feel at the center of a conspir-
acy, spied on and persecuted), and somatic type (patients think they have physical 
deformities, parasites, bad smells). Unlike schizophrenia, it is more frequent in 
adulthood and in the elderly (it is sometimes defined as paraphrenia), and for this 
reason it enters into differential diagnosis with dementias or with conditions of 
abuse that at times may seem delusions but are not. Other conditions that may have 
symptoms similar to delusional disorder are epilepsy, delirium, substance use, and 
schizophrenic spectrum disorders. Delusional disorder is not usually associated 
with bizarre behavior and very often does not impact the patient’s ability to work. 
Treatment can only include psychosocial interventions or psychotherapy but some-
times the use of antipsychotics is necessary because the patient often lacks insight. 
A subtype of delusional disorder is shared psychosis or “folie a deux.” It is a rare 
disorder that develops in people who are in pairs or live in families or in small 
groups where the dominant element is suffering from delusional disorder or schizo-
phrenia and imposes their delusion on others or convinces them of their unusual 
beliefs. The person with secondary illness is almost always less adherent to the 
beliefs of the person primarily affected by the psychosis and if separated from this, 
generally does not maintain delusional beliefs. Treatment involves the use of drugs 
for the person with primary disease, while the person with secondary disease ben-
efits from counseling and psychosocial interventions.

The schizotypic personality disorder is classified in cluster A of personality dis-
orders (according to DSM-5) and is characterized by a persistent pattern of intense 
distress and reduced relational capacity associated with cognitive and perceptual 
distortions and eccentric behavior. Patients do not usually have relationships outside 
the family. Patients feel the lack of relationships but are very anxious in social con-
texts as they are often unable to understand social signals and respect social conven-
tions, presenting inappropriate behaviors and difficulties in interacting with other 
people. There are alterations of thinking and perceptions further from reality than 
other personality disorders but not frank delusions (e.g., delusional persecutory 
ideas, magical thinking with a tendency to superstition, the idea of having special 
powers, belief in phenomena paranormal, to the possibility of modifying the sur-
rounding reality through rituals, ideas of reference, body despairs), disorganization 
of thought and eccentric behavior. Major depression is often present in comorbidi-
ties. Symptoms typically begin in early adulthood. Schizotypic personality disorder 
shares many of the structural alterations of the central nervous system described in 
schizophrenia and is more common among first-degree relatives of patients with 
schizophrenia or psychotic disorders. The differential diagnoses with obsessive 
compulsive disorder and with paranoid personality disorder and schizoid personal-
ity disorder (the other cluster A personality disorders), unlike schizotypic disorder, 
do not present bizarre behaviors. Therapeutic treatment involves the use of antipsy-
chotics, anxiolytics and antidepressants. Cognitive-behavioral therapy and support-
ive psychotherapy are useful as they focus on acquiring social skills, managing 
anxiety, increasing awareness of one’s behavior, and helping interpersonal 
relationships.
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Schizoaffective disorder is a psychosis similar to but differs from this by the pres-
ence of at least one episode of depression or mania during life. According to DSM- 
V, affective symptoms of the depressive or manic type must be present for more than 
50% of the total duration of the disease and simultaneously with at least two symp-
toms of schizophrenia (positive symptoms, disorganized speech, grossly disorga-
nized or catatonic behavior, negative symptoms). The treatment includes the 
following: (a) The use of drugs: atypical antipsychotics is always in the first instance 
for both depressive and manic pictures to which antidepressants or lithium or carba-
mazepine can be added if the profile is more manic. (b) Psychotherapy and psycho-
social interventions.

The substance-induced psychotic disorder is characterized by hallucinations 
and/or delusions caused by the direct use of a substance/drug or by its suspension, 
in the absence of delirium. This disorder is very frequent in hospital wards and can 
be induced by various types of substances such as cortisone, hypno-inducing drugs, 
anxiolytics, alcohol, amphetamines, cocaine, and opiates. Symptoms resolve 
quickly upon discontinuation of the substance/drug that caused them; however it 
depends on the substance that caused them (psychosis triggered by amphetamines 
or cocaine tend to persist over time). The treatment involves the suspension of the 
substance and the management of the symptom through the administration of anti-
psychotic or benzodiazepines based on the substance/drug underlying the episode. 
It is distinct from delirium because it does not fluctuate and it does not manifest 
itself with attention deficit, resulting in alterations of the state of consciousness and 
cognitive alterations.

We have also psychosis due to another medical condition: they are psychoses 
determined by non-psychiatric organic pathologies. Delirium, dementia, brain 
tumors, head trauma, metabolic alterations, electrolyte alterations, hypoxia, hyper-
capnia, and frostbite are the basis of psychosis and must be identified for proper 
treatment.

21.3  Psychosis and NIV

Patients with psychotic disorder may also have respiratory failure. For example, 
they are more easily subject to substance and drug abuse, they are often heavy 
smokers, and antipsychotic drugs can have metabolic and motor side effects that can 
impair effective breathing. Schizophrenia, for example, is associated with an 
increased risk of developing respiratory failure, pneumonia, COPD, and recurrent 
bronchitis. Psychosis, and in particular schizophrenia, is highly correlated with sui-
cide attempts that can lead to hospitalization in semi-intensive or intensive care and 
give rise to the need for ventilatory therapy. Finally, like any other person, people 
with psychosis can have pneumonia, asthma, COPD, AMI, or heart failure. Few 
studies have dealt with the use of NIV in patients suffering from psychosis. The 
studies analyzed show that being affected by psychosis is a prognostic element of 
failure for NIV. It was highlighted that patients suffering from psychosis generally 
have less access to NIV and are intubated earlier. Among those who initiate NIV, 
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psychotic patients have a higher risk of being subsequently intubated and generally 
a greater risk of mortality. These findings may be mainly due to the following: (a) 
The need for a high degree of collaboration to access NIV: a successful noninvasive 
mechanical ventilation naturally requires patient’s collaboration. Patients with psy-
chosis live in a reality that is not exactly ours. The presence of delusions, hallucina-
tions, negative symptoms, and adaptive difficulties are elements that can lead the 
patient to not tolerate NIV with the appearance of opposing attitudes both to the 
ventilation itself (removal of the mask) and to the monitoring systems (blood gas 
analysis, samples, devices). These attitudes can not only lead to the ineffectiveness 
of NIV, with the need for subsequent intubation due to worsening of respiratory 
distress, but also lead to a greater risk of mortality due to difficulties in monitoring 
the patient’s condition. (b) The worsening of psychotic symptoms: very often the 
hospital setting characterized by isolated environments, with poor sensory stimuli 
and often disorienting due to the presence of continuous noises and artificial lights, 
such as intensive and semi-intensive therapies, leads to a worsening of psychotic 
symptoms. Drug therapy, the positioning of the NIV, and the devices for the treat-
ment of respiratory disease and for patient monitoring can lead to a worsening of 
delusions (e.g., persecutory delusions), hallucinations, and agitation. To reduce 
symptoms and facilitate patient care, the doctor often has to resort to the use of 
sedative therapies which can then lead to a worsening of the respiratory picture and 
lead to patient intubation. (c) Aspects related to stigma: they should never be present 
but sometimes intervenes in the a priori evaluation of possible candidates for treat-
ment with NIV or intubation. It is well known that even in emergency settings, 
patients presenting with psychotic symptoms can experience delayed diagnoses. 
Delusions, agitation, and hallucinations can be symptoms of a delirium or other 
even serious organic conditions that may not be recognized as such and treated with 
sedative or antipsychotic therapy alone. Furthermore, the presence of these symp-
toms makes the patient less cooperative in the evaluation [11]. (d) Use of NIV with-
out specific indications: a study recently published reported that, on a sample of 
94,744 subjects in 127 US hospitals, a high number (5973) of subjects admitted to 
NIV presented psychosis, neurological disorders or substance abuse, and only 
35.5% of these had a disease for which NIV is indicated. This data is surprising: on 
the one hand, psychiatric subjects are more at risk of failure for NIV, and on the 
other for them NIV is used even without the typical indications; the authors hypoth-
esized that it was lethargy and hypoventilation with the consequent finding of 
hypoxia-hypercapnia to urge doctors to attempt NIV [12]. NIV remains an extremely 
useful treatment in the treatment of exacerbated COPD with mild or mild to moder-
ate respiratory acidosis and in acute pulmonary edema even in patients with psycho-
sis, who like other people may need it independent of their psychiatric comorbidities. 
The possibility of using NIV even outside intensive care, in less complex semi- 
intensive care settings makes it a valid therapeutic support for “frail” patients such 
as psychiatric patients. The pandemic due to SarsCov-2 has led to the need for 
ventilation of many subjects including patients with psychosis who contracted the 
virus due to community lives and risky behaviors (e.g., failure to maintain PPE). 
The neurotropism of SarsCov 2 favors the onset of delirium; this feature associated 
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with some problems such as isolation in hospitalization area, the difficulty of inter-
acting with medical staff due to the use of PPE, confinement in limited spaces, the 
scarse possibility of social contacts even with their family member and steroid ther-
apy, have further complicated the management of these patients within the Covid 
wards, adding to other factors in worsening the psychotic symptoms. Treatment of 
behavioral disorders has become critical to ensuring patient care and survival (e.g., 
preventing the patient from removing the mask). In a study conducted in Wuhan, 
China, in 2020 on patients hospitalized with psychiatric symptoms, it was found 
that in patients suffering from Covid-19, the most common psychiatric symptoms 
were insomnia, aggression, delusions, and anxiety. It has also been found that the 
management of these patients in special wards called psychiatric intensive care unit 
(PICU) where psychiatric patients with serious medical conditions are hospitalized 
and where psychiatrists, pneumologist, and specialists in critical care medicine are 
present, and where it is possible to use NIV-improved patient outcomes [13]. In our 
experience, patients with psychotic symptoms in NIV have been treated mainly 
with the use of atypical antipsychotic drugs (aripipazole, quetipiana, olanzapine, 
and risperidone) preferred to typical antipsychotics due to the fewer long-term side 
effects and lower respiratory depression. The combination of oral or intravenous 
trazodone (50 mg in 100 cc of saline solution iv) is useful in containing anxiety. In 
general, in these patients, benzodiazepines are not recommended due to the risk of 
respiratory worsening. In intensive care, in the most extreme cases, sedation in con-
tinuous IV infusion (e.g., with dexmedetomidine hydrochloride) can be a solution 
to achieve the desired degree of sedation; however, the therapy is not manageable 
and cannot be used in wards other than the ICU. Non-pharmacological approaches 
(such as multi-sensorial stimulation or occupational therapy), unfortunately, are still 
not very widespread even if they have proved to be effective in containing the 
behavioral disorders of these patients. The presence of a caregiver or a family mem-
ber as well as a care approach based on the individual needs of the patient could also 
be a valid help in some cases [14].
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22Neurodegenerative Disorders/Dementia

Barbara Manni, Lucia Bergamini, and Marina Turci

22.1  Introduction

Dementia is a common public health problem [1], and its prevention is a global 
public health priority. Worldwide, in 2020, 47 million people have dementia and 
this number is expected to increase to 131 million by 2050 [2].

Dementia is a broad used to describe different neurodegenerative disorders that 
lead to irreversible cognitive decline and associated symptoms, loss of cognitive 
functions, and the progressive loss of independence and daily functioning [3, 4].

There are many different types of dementia; some people may present with a 
combination of types; each person will experience their dementia in their own 
unique way.

The DSM-5 diagnosis of Major Neurocognitive Disorder, which corresponds to 
dementia, requires substantial impairment to be present in one or (usually) more 
cognitive domains including learning and memory, language, executive function, 
complex attention, perceptual motor function, and social cognition. The impairment 
must be sufficient to interfere with independence in everyday activities, must be 
acquired, and must represent a significant decline from a previous level of function-
ing. The disturbances are not occurring during delirium and are not explained by 
another mental disorder (e.g. major depressive disorder, schizophrenia).

The diagnosis of mild neurocognitive disorder, corresponding to MCI, is made 
when there is modest impairment in one or more cognitive domains and the indi-
vidual is still independent in everyday activities [5]. According to DSM-5 criteria, 
the Major Neurocognitive Disorder may be due to Alzheimer's disease (the most 
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frequent form of dementia), by vascular disease, or other neurodegenerative disor-
ders such as levy body disease, frontotemporal disease. Similarly also MCI can be 
traced back to the same causes. There are almost 100 causes of dementia.

22.2  Cognitive Symptoms in Dementia

Cognitive symptoms in dementia are often the first sign of the disease; they are 
identified by the person himself or more frequently by the family member who 
notices changes. The clinician, on the basis of the anamnestic and making use of 
cognitive tests, laboratory tests and neuroradiological investigations, can formu-
late the diagnosis of major or mild cognitive disorders according to DSM-5 cri-
teria [6].

In Alzheimer’s disease (AD) first cognitive symptom is a slow onset and gradu-
ally progressive loss of memory, typically with inability to learn new information 
and particularly autobiographical information, such as recent events in ones’ life, 
for example, forgetting appointments, to pay bills or to take medication. Memory 
impairments can include both retrograde and anterograde components but differ 
according to episodic and semantic demands and depend on lesion location and 
extent [7].

Typically, a person with AD repeats questions and conversations [8].
In most cases of dementia, memory problems are prominent.
Other cognitive symptoms are difficulty in abstract thinking or judgement, lan-

guage impairments, apraxia, and/or trouble recognizing objects that is named 
agnosia [9].

Apraxia is a motor disorder caused by damage to the brain (specifically the pos-
terior parietal cortex or corpus callosum) in which the individual has difficulty with 
the motor planning to perform tasks or movements when asked, provided that the 
request or command is understood and the individual is willing to perform the task.

Aphasia is the loss of ability to produce and/or understand language. This usually 
manifests as a difficulty speaking or understanding spoken language, but reading 
and writing are also usually impacted. Agnosia is the inability to recognize and 
identify objects, persons, or sounds using one or more of their senses despite other-
wise normally functioning senses. A patient with agnosia may not be able to iden-
tify a cup by sight, although they may be able to tell its colour and identify it by 
touch by its shape and texture. There are two forms of agnosia: apperceptive agnosia 
is a failure in recognition due to deficits in the early stages of perceptual processing, 
and associative agnosia is a failure in recognition despite no deficit in perception. 
There are three main types of agnosia, based on the type of sensation involved: 
visual, auditory, and tactile [10].

Another feature to consider is the phenomenon of anosognosia: it can be defined 
as “unawareness of” or “impaired insight in” the patients’ deficits associated with 
dementia [11]. Anosognosia may occur in multiple domains, such as the illness in 
general, specific cognitive deficits, affective changes, or activities of daily living. 
[12, 13].
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Sixty percentage of patients with mild cognitive impairment and 81% of patients 
with Alzheimer disease appear to have some form of anosognosia: patients deny or 
minimize their memory impairment. Disturbances of awareness have a significant 
impact on the way in which individuals experience dementia emotionally and 
respond to it behaviourally, affecting their readiness to engage in assessment or 
treatment and their ability to maintain independent functioning; disturbances of 
awareness also have implications for relationships with family members, friends, 
and paid caregivers and for care provision [14].

22.3  Functional Limitations and Stages of Dementia

Slowly as the brain damage progresses, people with dementia experience different 
stages of disease.

At the beginning a mild cognitive impairment (MCI)—periodic confusion or 
forgetfulness—can appear without any impact on activities of daily living (ADL) or 
instrumental activities of daily living (IADL).

In an early stage, forgetfulness and/or other cognitive problems (mild disorienta-
tion, difficulty in abstract thinking and judgment) can influence on IADL (e.g. for-
get to take medication or financial management problems or paying bills, cooking 
errors).

The moderate stage is characterized by important decline (difficulties with sim-
ple math, forget life history details, poor short term memory, temporal disorienta-
tion, impaired social judgment) and complete dependence in IADL; people with 
moderate dementia require assistance for personal hygiene and episodes of inconti-
nence appear.

In severe stage people with dementia presents a severe loss of memory and dis-
orientation. It can appear difficulties in recognition (agnosia) objects, people, fam-
ily members, and their own home. They need constant supervision and help and 
frequently require professional care.

The last stage of dementia expects neurological symptoms that prevent from gait 
and walking and capacity of feeding. People are unable to respond or communicate 
and need assistance with all ADLs [15]. One of the most frequently used tools for 
examining the extent of dementia is the Clinical Dementia Rating (CDR) [12]. CDR 
is a problem-oriented questionnaire that is completed by the patient and their family 
members. The CDR is a semi-structured clinical diagnostic interview to determine 
the presence or absence of dementia. The semi-structured interviews are adminis-
tered separately to an informant and then to the research participant or patient and 
focus on capturing intra-individual change from previous cognitive and functional 
performance levels. An experienced clinician then synthesizes the information from 
the interview to determine the presence or absence of dementia and, when present, 
its severity [16] A CDR score of 0 indicates cognitive normality, whereas scores of 
0.5, 1, 2, and 3 indicate very mild, mild, moderate, and severe dementia, respec-
tively. The scale was later extended to more precisely classify the more advanced 
stages of dementia [17]. Patients can therefore be classified into stage 4 (very severe 
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dementia) and stage 5 (terminal dementia) when they require total assistance 
because they are completely unable to communicate, in a vegetative state, bedrid-
den, incontinent.

Another useful tool to define the stage of severity of dementia is Global 
Deterioration Scale (GDS), developed by Dr. Barry Reisberg, provides caregivers 
an overview of the stages of cognitive function for those suffering from a primary 
degenerative dementia such as Alzheimer’s disease. It is broken down into seven 
different stages. Stages 1–3 are the pre-dementia stages. It is broken down into 
seven different stages. Stages 1–3 are the pre-dementia stages. Stages 4–7 are the 
dementia stages. Beginning in stage 5, an individual can no longer survive without 
assistance. The GDS incorporates both cognitive and functional aspects of aging 
and dementia [18, 19].

22.4  Behavioural Disorders in Dementia

People living with dementia can develop behavioural and psychological symptoms 
that are signs and symptoms of mood, disturbed perception, thought content, or 
behaviour. These symptoms complicate the assistance, increase the illness’ costs, 
are difficult to copy, and cause a lot of poor patient health outcomes, such as mor-
bidity, mortality, and hospital and nursing home admissions. Behavioural problems 
can be agitation, depression, apathy, repetitive questioning, psychosis, aggression, 
sleep problems, wandering, and social inappropriate behaviours [20].

Many studies discovered that the 5-year prevalence of behavioural and psycho-
logical symptoms of dementia (at least one symptom) was over the 90%. Most 
people with dementia are cared for in the home by family care givers, and these 
symptoms are associated with stress and depression in carers, as well as reduced 
income from employment and lower quality of life [21, 22].

These symptoms also known as neuropsychiatric symptoms of dementia (BPSD) 
can be divided into clusters or syndromes: psychosis (delusions and hallucinations), 
aggression (physical or verbal), depression, anxiety, agitation (excessive psychomo-
tor activity such as pacing, trailing, restlessness, dressing, and undressing), and 
emotional distress, apathy, disinhibition (socially and sexually inappropriate behav-
iours), motor disturbance (repetitive activities without purpose), sleep behaviours, 
and eating problems.

Behavioural symptoms are common in all stages of dementia. Different kinds of 
symptoms and their frequency can depend on the stage of the illness. For example, 
agitation is common, frequent across all stages of dementia, and may increase with 
disease severity. Anxiety and depression are common at the beginning of dementia 
and may worsen with progression. Many families refer that their loved ones are 
apathetic and this tends to increase year by year. Delusions, hallucinations, and 
aggression are more episodic and more common in moderate to severe stages of the 
disease [23].

However in Lewy body dementia, hallucinations could be common also in early 
stages of dementia, and behaviours typical of executive control loss, such as 
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disinhibition, wandering, social inappropriateness, and apathy, are common in peo-
ple with frontotemporal dementia [24, 25].

Dementia can be caused by different pathologic conditions, and behavioural 
symptoms can occur in different frequencies from a condition to another.

22.5  Causes of Behavioural and Psychological Symptoms 
of Dementia (BPSD)

Dementia produces a cognitive decline, but this is not enough to explain all the 
behavioural changes itself. Many scientists tried to discover [26].

Because cognitive decline alone cannot explain these symptoms, various con-
tributory factors have been identified, which can be categorized as factors related to 
the person with dementia (neurobiologically related disease factors, acute medical 
illness, unmet needs, and pre-existing personality and psychiatric illness factors), 
care giver factors, and environmental factors. It is a conceptual model that depicts 
how degeneration caused by dementia changes the ability of people with dementia 
to interact with others (especially their care givers) and the environment [27].

Dementia may also directly cause symptoms by disrupting brain circuitry 
involved in behaviour and emotion. Caregiver and environmental effects can also 
trigger behaviours independently or in interaction with the circuit disruptions seen 
in brain degeneration. All of this suggests a need for approaches that are tailored to 
the patient and care giver to assess behaviours and the context in which they occur, 
derive and help families implement a treatment plan, and evaluate its effectiveness.

People with dementia could be affected by discomfort derived from pain or ill-
nesses and these medical conditions usually lead to behavioural and psychological 
symptoms. There is also a strong evidence that side effects of drugs or drug-drug 
interactions can give rise to these behavioural symptoms [28].

The Unmet Needs Model postulates that the dementia process results in a 
decreased ability to meet one’s needs because of an increasing difficulty in com-
municating these needs, and a decreased ability to provide for oneself [29]. The 
needs may pertain to pain/health/physical discomfort, mental discomfort, the need 
for social contacts, uncomfortable environmental conditions, or an inadequate level 
of stimulation. According to the Unmet Needs Model, problem behaviours result 
from an imbalance in the interaction between lifelong habits and personality, cur-
rent physical and mental states, and less than optimal environmental conditions. 
Most of the unmet needs arise because of dementia-related impairments in both 
communication and the ability to utilize the environment appropriately to accom-
modate needs [30].

Stressful life events in childhood or adulthood may favour BPSD in dementia 
through, among other etiopathogenic lines, increased vulnerability related to hip-
pocampal hypotrophy and behavioural inhibition or insecure attachment. Thus, 
overt attachment behaviour towards a family member or stranger was pronounced 
in old nursing home residents depending on the degree of cognitive impairment, 
suggesting that dementia eroded feelings of security and activated attachment 
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behaviours. Securely attached individuals with dementia displayed more positive 
affect than avoidantly attached individuals [31].

Dementia often results in a situation of complete physical and psychological 
dependence and create a need for continuous supervision and care as it evolves. The 
main caregiver, therefore, supports the mental, physical, and socioeconomic weight 
in the management of the sick person throughout the development of the disease. 
Their task requires time, energy, and effort, significantly influencing their quality of 
life. Burden, therefore, is the result of physical-emotional work and social con-
straints generated by the tasks necessary for the care of a sick person [32].

Behavioural disorders may be triggered or exacerbated when a care giver is stress 
or depressed. Moreover, factors related to the care giver, such as negative commu-
nication styles, coping abilities and strategies, and the difference between care giver 
expectations and the real possibilities of the ill person can also trigger or worsen 
symptoms [33].

The progressively lowered stress threshold (PLST) model by Hall & Buckwalter 
(1987) is a conceptual framework that has elements in its theoretical framework 
aimed at preventing challenging behaviours. The PLST model postulates that the 
behaviours of those with dementia can be used to establish the appropriate level of 
environmental stimuli, care, and support to maximize patient comfort and safety. 
People with dementia accumulates stress, and when stress levels are exceeded, 
without intervention, anxiety results. As anxiety increases, depression also ensues 
and the combination will lead to dysfunctional behaviour with compromised cogni-
tive functioning [34].

22.6  Dementia and Comorbidities

In people with dementia, there is a high prevalence of comorbid medical condi-
tions that may exacerbate the progression of the disease [35]. The presence of 
dementia in fact may adversely affect and complicate the clinical care of other 
conditions. It may also undermine patients’ abilities to self-manage chronic con-
ditions and engage in health maintenance activities. For example, people with 
dementia may be less likely to attend regular appointments or to notice or report 
relevant symptoms, and they may be more reliant on carers to manage and facili-
tate appointments.

Also clinicians may be more reluctant to investigate and treat patients with 
dementia either because the lack of collaboration in treatments or because treat-
ments are considered inappropriate for older patients with multimorbidity. 
Furthermore the presence of behavioural disturbance may become clinically domi-
nant and makes it difficult, or in some cases impossible, to manage conditions.

The most frequent comorbidities include hypertension, diabetes, heart disease, 
heart failure, COPD, acute or chronic respiratory failure, and infections. There’s a 
strong association between respiratory failure and vulnerability of the brain; several 
features of respiratory disease could contribute to impair cognitive functions, 
including hypoxemia and comorbid cardiovascular disease [36].
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It is also demonstrated that the cognitive deterioration in these patients worsens 
the quality of life and the state of health, as well as increasing the duration of hos-
pitalization [37].

People with dementia could be affected by discomfort derived from pain or ill-
nesses, and these medical conditions usually lead to behavioural and psychological 
symptoms such crying out, delusions, agitation, and aggression. People with demen-
tia barely communicate their discomfort; also pain, that is normally signalled by 
verbal communication, in people with dementia could be difficult to communicate; 
often it is not recognized and consequently under-treated [38].

22.7  Noninvasive Ventilation in People with Dementia

Long-term noninvasive ventilation (NIV) is a widely used treatment for chronic 
respiratory failure, especially in restrictive and obstructive disorders where noctur-
nal NIV is recommended, also in elderly people. Hypoventilation and consequent 
hypoxemia due to COPD, chest wall abnormalities, or disorders of ventilator con-
trol may be acute or chronic cor pulmonale, nocturnal arrhythmias, morning head-
aches, impaired cognitive function, and reduced daytime vigilance. NIV has been 
shown to improve quality of life in patients with chronic respiratory failure. NIV 
may be of benefit if patients are highly motivated and consistently compliant. 
Relative contraindication for NIV are inability to tolerate noninvasive interface or 
inadequate caregiver in the home environment. There are different mask interfaces 
(nasal mask, nasal prongs, combined nasal-oral mask and mouthpiece), and it’s 
important to provide a secure fit and a comfortable interface for patients requiring 
nocturnal noninvasive positive pressure ventilator assistance. For example, many 
patients cannot use nasal interfaces due to inability to keep adequate mouth closure 
during sleep but do well with mask that cover both the nose and mouth. NIV requires 
compliance and cooperation; a poorly fitting mask can be responsible for eye irrita-
tion, numbness of gums, and sleep disorders. It may also disturb the patient and 
interfere with sleep quality and architecture and can be associated with air leakage, 
dry mouth, and risk of aspiration of gastric contents, altering in dental occlusion that 
develop in temporomandibular joint problems [39]. In elderly patient, cooperation 
could be difficult, even if last decades have seen a remarkable increase in the num-
ber of over 75 years old treated with NIV in Europe [40, 41].

In the Tissot et al.’s study, 182 young (<75 years old) people have compared with 
82 old (>75 years old) people with chronic respiratory failure (restrictive disorders 
and obesity-hypoventilation syndrome) treated with NIV for 6 months. The study 
evaluated differences in improvement of arterial blood gas (ABG), quality of sleep, 
and health-related quality of life between groups. In both groups, the compliance to 
NIV was similar with a mean daily use over 6 h, but in the elderly was evident more 
discontinuation (14%). Nonetheless, data indicate efficacy in both population with 
improvement in daytime ABG and a good control of PaCO2 level after 6 months of 
treatment. On the other hand, meanwhile in young patients, the improvement of 
quality of life was significantly evident, the same was not real in elderly people. The 
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author speculated that quality of life in elderly people has conditioned from comor-
bidities and disability. Few articles consider cognitive impairment as a factor that 
can interfere with the results in elderly people. A possible bias is that the study 
included most patients with mild cognitive impairment (MMSE>25/30). Indeed 
only seven subjects with moderate cognitive impairment (MMSE<20) were 
included. Patients with moderate or severe cognitive impairment were probably 
excluded because they were not easily proposed long-term NIV to relatives [42].

Cognitive impartment and dementia are important comorbidity to take into con-
sideration before proposing a NIV program because they can influence the success 
of therapy.

Before proposing NIV, it’s important for professional to know level of cognitive 
impairment, stage of dementia, and presence of anosognosia, because different lev-
els of cognitive disorder can direct different therapeutic approaches or can forecast 
a therapeutic success or compliance.

We can expect to adherence to treatment in early stage of dementia if supported 
with memory aids and caregiver supervision; meanwhile it can be less compliant in 
moderate-severe stage of dementia.

We need to consider cognitive impairment: for example, lost of memory causes 
the patient to forget NIV program or forget on how apply the mask, apraxia disorder 
interferes in proper use of the mask, the lack of insight doesn’t convince the patient 
to adhere to the therapy plan, and agnosia can prevent the patient from recognizing 
what is a mask.

We cannot pretend to empower and train people with dementia without caregiv-
er’s support and presence. Professionals should train the formal or informal care-
giver. In the last stage of dementia, people present swallowing disorders; NIV can 
be not indicated in this population because it increases risk of lung’s inhalation. 
Another aspect primary to take into consideration is the presence of behavioural 
problems. As dementia gets worse (particularly in moderate and severe dementia), 
stress threshold progressively lowered. This means that agitation, emotional lability 
and irritability appear with minor stress. In case of NIV, discontinuation can be the 
consequence or the solution in these patients. Sleep disorders are common in people 
with dementia. NIV during night time can be more troublesome and bothersome 
and worsen the quality of sleep in people with dementia. Sleep problems can develop 
in inverted sleep-wake rhythm increasing burden in assistance.

In severe stage of dementia, patients can show aberrant motor activities (e.g. 
wandering, akathisia, restlessness); in these cases NIV could be unbearable. The 
presence of dementia may adversely affect and complicate the treatment’s compli-
ance. The stage of dementia and related cognitive impairment associated with poor 
insight need more help from caregiver. Moreover a challenging behaviour make 
difficult both collaboration with NIV that relationship with the caregiver. The care-
giver’s stress level can influence the success of the treatment. To be able to juggle 
between ending and persistent therapy, it’s important for professionals to collect 
clinical information about people with dementia before proposing NIV therapeutic 
program:
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22.7.1  The Level of Cognitive Impairment

Mini Mental State Examination (MMSE): The Mini–Mental State Examination 
(MMSE) or Folstein test [43] is a 30-point questionnaire that is used extensively 
in clinical and research settings to measure cognitive impairment. It is commonly 
used in medicine and allied health to screen for dementia. Normal cognitive 
 status measures MMSE>26/30. Mild cognitive impairment rates between 26/30 
and 21/30. Moderate cognitive impairment rates MMSE between 20/30 and 
10/30. Sever cognitive impairment is with MMSE<10/30 [44].

General Practitioner assessment of Cognition (GPCOG): GPCOG is a screening 
tool for cognitive impairment. It has been designed for general practitioners, 
primary care physicians, and family doctors. It is an easy and quick instrument 
to screen a possible cognitive impairment. The total score is 9. If patient scores 
9, significant cognitive impairment and further testing are not necessary. If 
patient scores 5–8, more information required. Proceed with Step 2, informant 
section. If patient scores 0–4, cognitive impairment is indicated. Conduct stan-
dard investigations [45].

22.7.2  The Stage of Dementia

Clinical Dementia Rating scale: (CDR®): Dementia Staging Instrument is a 5-point 
scale used to characterize six domains of cognitive and functional performance 
applicable to Alzheimer disease and related dementias: CDR 0,5 is Mild cogni-
tive Impairment. CDR = 1  is mild dementia. CDR = 2 is moderate dementia. 
CDR = 3 is severe dementia. CDR = 4 is very severe dementia. CDR = 5 is the 
last stage of dementia [15].

22.7.3  The Presence of BPSD

UCLA Neuropsychiatric Inventory (NPI): The Neuropsychiatric Inventory [46] is a 
validated informant-based interview that assesses neuropsychiatric symptoms 
over the previous month in people with dementia. The NPI examined 12 sub- 
domains of behavioural functioning: delusions, hallucinations, agitation/aggres-
sion, dysphoria, anxiety, euphoria, apathy, disinhibition, irritability/lability, 
aberrant motor activity, night-time behavioural disturbances, and appetite and 
eating abnormalities. The NPI is administrated to caregivers of dementia patients. 
The score for each domain is based on a frequency × severity (F × S) product, 
and the total score of the NPI is the sum of the domain scores. It can range 
between 0 and 144. The authors also developed a brief questionnaire form of the 
NPI (NPI-Q), intended for use in routine clinical practice, and cross validated it 
with the NPI [47].
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22.7.4  Caregiver Stress and Burn out

Zarit Burden Interview (ZBI): The Zarit Burden Interview is a well-known measure 
of caregiving burden in caregivers of patients with dementia. The total score is 
22. Interpretation of Score: 0–21 little or no burden 21–40 mild to moderate 
burden 41–60 moderate to severe burden 61–88 severe burden [48].
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SMA Spinal muscular atrophy
SNIP Sniff nasal inspiratory pressure
VC Vital capacity

23.1  Neuromuscular Diseases (NMDs)

Among chronic neurologic disorders that can require NIV, there are neuromuscular 
disease that include motor neurone disease, Duchenne disease, post-polio syn-
drome, spinal muscular atrophy, several congenital muscular dystrophies, and 
Charcot-Marie-Tooth disease.

We describe the pathophysiology of respiratory failure in neuromuscular disease 
in general and the importance of NIV in these diseases, and then we describe more 
specific the use of NIV in some of the most important neuromuscular disorders.

23.1.1  Pathophysiology of Respiratory Failure 
in Neuromuscular Disease

NMDs can be associated with ventilatory dysfunction [1, 2].
Patients with NMDs present an impairment in the contractile function of the 

inspiratory muscles, in the expiratory muscles, and in upper airway muscles [1, 
3]. The consequences can be respiratory pump failure and increase in workload 
during breath with development of rapid shallow breathing pattern [4]. Therefore, 
the impairment in the upper airway muscles can lead to compromised airway 
patency and reduction in protective reflexes, susceptibility to respiratory infec-
tions, and atelectasis in a context of a cough failure due to muscle dysfunction. 
This can increase the workload of the failing respiratory pump [5, 6]. In addition 
in NMDs chest wall compliance is decreased due to scoliosis and stiffening of the 
thoracic cage tendons and ligaments [5]. The increase in respiratory drive with 
hyperventilation can initially compensate these modifications, but they became 
insufficient with the progression of the disease and the increase in respiratory 
dysfunction [7, 8].

Another reason of respiratory failure in NMDs is that alteration in central venti-
latory drive is often present [9].

23.1.2  Respiratory Management in NMDs

The aim of respiratory management of patients with NMDs includes ventilatory 
support, cough augmentation, and lung volume recruitment in order to avoid func-
tional decline and atelectasis [10, 11]. About ventilatory support, non-invasive 
mechanical ventilation can promote the unloading of the respiratory muscles, reset-
ting of the respiratory centre, and improvement in lung mechanics [12]. All of these 
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benefit can translate into increase in survival in patients with NMDs and quality of 
life [13]. Non-invasive mechanical ventilation can be used also in specific mode to 
obtain cough augmentation strategies, such as assistance in inspiratory and expul-
sive cough phase, often associated with manual manoeuvres [14]. This an important 
outcome in patients with weak cough and reduced cough flows.

Therefore, another result that can be achieved, thanks to non-invasive mechani-
cal ventilation, is lung volume recruitment that employs the same lung insufflation 
strategies used for cough augmentation and is based on achieving maximal lung 
inflation either with the use of air-stacking techniques [10, 15]. Non-invasive 
mechanical ventilation can also be used in patients with vocal cord spasticity. These 
patients show increase in upper airway resistance and increase in negative intra- 
thoracic pressure during inspiration [16]. Non-invasive techniques of positive pres-
sure with CPAP can reduce this problem [17].

23.1.3  Nocturnal and Daily Non-invasive Mechanical 
Ventilation in NMDs

There are some discordant hypothesis about the time to start non-invasive ventila-
tion in NMDs.

Generally it can be started in patients with symptoms of diurnal or nocturnal 
hypoventilation and any of the following: abnormal findings in oximetry or cap-
nometry (SaO2 less than 88%) for at least 5 min of nocturnal recording; evi-
dence of a reduced forced vital capacity (FVC) less than 50% or peak inspiratory 
pressure  <  60  cmH2O; and awake arterial blog gas with PCO2  >  45  mmHg 
[18–21].

NIV is generally used in NMDs in a first time just during night, and it is subse-
quently used also during the day when the patients develop symptoms of breathless-
ness [13]. In fact, normal sleep is characterized by a decrease in alveolar ventilation 
with consequent hypercapnia [22, 23] especially during phasic REM sleep [24] 
when normal ventilation becomes totally dependent on the diaphragmatic function 
[25]. Hence, in NMD patients, these modifies can be more important because of 
respiratory and muscles dysfunction, leading to hypoventilation present at first dur-
ing REM sleep and then in all sleep stages [26, 27] with consequent sudden arous-
als, morning headache, daytime sleepiness, fatigue, and impairment in cognitive 
performance [28]. In literature there are several evidences about the benefits of noc-
turnal NIV in NMDs. According to one study, patients in nocturnal NIV, when com-
pared with supportive treatment, show improved daytime arterial blood gases in the 
short term and improved symptoms related to nocturnal hypoventilation at 1 year 
[29]. Nocturnal Bi-PAP reduces time spent with nocturnal hypercapnia and improves 
mean nocturnal oxygen saturation [30]. However, it seems that hypoventilation- 
related symptoms may reflect different degrees of respiratory failure. Hence, the 
effects of nocturnal ventilation should be different according to the severity of 
NMDs. For this reason, the criteria and the set parameters for nocturnal ventilation 
should be different according to the stage of disease [31]. NIV can be used during 
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the different stages of NMDs, also in terminal patients [32]. The most important 
types of NIV used in NMDs are bi-level and inspiratory positive airway pressure 
and expiratory positive airway pressure (EPAP) [33].

23.2  Motor Neurone Disease (MND)

Motor neurone disease (MND), also known as amyotrophic lateral sclerosis (ALS), 
is a fatal neurodegenerative disease characterized by loss of upper and lower motor 
neurons in the brain and in spinal cord [34, 35]. There are various phenotypical 
subtypes of MND according to the site of disease onset, like limb onset MND, 
which constitutes 70% of cases, characterized by weakness, fasciculations, and 
muscle cramping in the limbs [36], and the bulbar onset MND, which represent 
25% of cases, characterized by dysphonia and dysphagia and with a poor prognosis 
[36]. Evidence of respiratory muscle dysfunction is present in most MND patients 
at diagnosis [37]. The most important respiratory symptoms include dyspnoea, 
fatigue, orthopnoea, and sleep disturbance. Non-invasive ventilation is one option 
for respiratory chronic failure in people with MND. The provision of NIV to people 
with ALS has increased during the last few years [38]. The National Institute for 
Health and Care Excellence (NICE) assessed that the use of NIV in the management 
of people with ALS represents a cost-effective use of resources [39]. NIV in MND 
can improve:

• Survival: According to Bourke, the overall median survival is significantly higher 
in patients in treatment with NIV, when compared with patients in standard care 
groups. The increase in survival is more evident in the subgroup with better bul-
bar function, while in patients with poor bulbar function, NIV did not confer 
survival advantages [37].

• It seems that in particular early treatment with NIV may improve survival [40].
• Quality of life: Using the sleep apnoea quality of life index (SAQLI), to assess 

the quality of life, Bourke et al. find a difference in patients in treatment with 
NIV compared with patients in standard care, in patients with normal or moder-
ate impairment in bulbar function. However, no benefit was found in patients 
with poor bulbar function [37].

• Cognitive function: Continued NIV can improve cognitive functions especially 
in patients without severe bulbar impairment and without severe cognitive prob-
lems, also thanks to the treatment of sleep-related symptoms [41].

In literature there are discordant hypothesis about criteria for starting NIV in 
MND and about pulmonary function tests to be used at the beginning of the therapy 
and during the progression of disease as predictor [42]. When using symptoms to 
assess the beginning of therapy, it must be considered that a symptom like dyspnoea 
is difficult to quantify in MND and is often not a good indicator of respiratory 
muscle weakness because of the physical limitations in these patients due to limb 
weakness [43]. Hence at the time of diagnosis or soon after, it is important to 
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establish the baseline respiratory function through simple measures like measuring 
oxygen saturation (SaO2) and more specialist and instrumental complex measures 
like forced vital capacity (FVC), vital capacity (VC), sniff nasal inspiratory pressure 
(SNIP), and maximal inspiratory pressure (MIP) [42]. According to the American 
Academy of Neurology, a vital capacity of 50% should trigger counselling on treat-
ment with NIV [44]. In contrast, the European ALS/MND consortium provided 
some simple and practical criteria to start NIV in these patients:

• At least one of the following symptoms:
 – Dyspnoea
 – Orthopnoea
 – Disturbed sleep (not caused by pain)
 – Morning headache
 – Poor concentration
 – Anorexia
 – Excessive daytime sleepiness

•  And evidence of respiratory muscle weakness
• And evidence of either significant nocturnal desaturation on overnight oximetry 

OR morning ear lobe blood gas PCO2 > 6.5 kPa
• (European ALS/MND Consortium)

According to more recent NICE guidelines published in 2016 and updated in 
2019, patients with an FVC or VC less than 50% predicted or less than 80% pre-
dicted and with signs and symptoms suggesting respiratory function impairment or 
a sniff nasal inspiratory pressure less than 40  cmH2O should be started NIV, as 
showed in Fig. 23.1 [42, 45].

Despite these evidence, there are also several hypotheses that suggest more early 
initiation of NIV (Lechtzin N, Scott Y).

The NICE guidelines underlined also that the decision of starting NIV must be 
proposed by a multidisciplinary team. The patient must be informed about the ben-
efits and about the difficulties that he can experiment during the treatment [46].

NIV can be considered also as a treatment for patients in terminal phase of the 
disease and it seems to be not associated with any adverse effects [47].

Bi-level positive pressure device is more used in patients with ALS [48], while 
continuous positive pressure ventilation (CPAP) is not usually appropriate for these 
patients.

The treatment with nIV in MND may be hampered by reasons that reduce its 
compliance. For example, they can develop sialorrhea primarily due to bulbar dys-
function with poor coordination of the tongue and palate. This could result in poor 
performance with NIV and lead to intolerance of a life-prolonging treatment [16]. 
Also obstruction related to abnormal function of the vocal cords and increase in risk 
of aspiration are frequent [48]. Hence to improve the compliance in these patients, 
it can be useful to give attention to secretion management and humidification. 
Another element to be considered in the compliance of these patients is that the set-
ting of the parameters used in NIV must be adjusted and modified during the disease 
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Fig. 23.1 NICE guideline on the introduction of NIV in those with MND

progression. Therefore, these patients present often cognitive impairment like fron-
totemporal dementia, psychiatric conditions which can range from apathy, behav-
ioural and mood changes, and condition of social isolation. All of these disorders 
can lead to discontinuation of therapy [38, 49].

23.3  Duchenne Muscular Dystrophy (DMD)

Duchenne muscular dystrophy (DMD) is the most common muscular dystrophy of 
childhood [50]. It is a genetic disease, inherited as an X-linked recessive disorder 
(Xp2.1), that lead to the complete absence of the protein dystrophin in cytoskeletal 
[51] with consequent progressive atrophy, weakness and dysfunction in skeletal, 
smooth, and cardiac muscle [52, 53].

The symptoms may include fatigue, frequent falls, progressive difficulty in walk-
ing, learning difficulties, and mental retardation.

Respiratory failure is due to paralysis of respiratory muscles that causes a 
decrease in forced vital capacity (FVC) from 12 years old. FVC decreases by 5–10% 
per year during the disease [54].

At the age of about 20 daytime respiratory failure with hypercapnia develops 
[55]. Cardiac and respiratory failure are the most common cause of death, at the age 
of about 20–30 with conventional therapy [52, 56, 57]. The correct management of 
respiratory failure in these patients has been widely discussed in literature, more 
specific there are discordant hypothesis about the use of invasive versus non- invasive 
ventilation. Both invasive and non-invasive ventilation present some risks, like, in 
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case of invasive ventilation: accidental disconnection, ventilator failure, infection, 
fistula, mucus plugging, or haemorrhage for tracheostomy ventilation. The risks of 
NIV can be losing access to the non-invasive interface, ventilator failure, or airway 
congestion [58]. Nevertheless, non-invasive management is associated with fewer 
respiratory hospitalizations, lower costs [59], and more compliance than invasive 
ventilation, thanks to its safety, convenience, comfort, and general more acceptabil-
ity [60]. There are several studies that have not found correlation between NIV and 
improve in survival [50, 61] and about the evidence of more benefit with invasive 
ventilation, even more when conducted with mini-tracheotomy to stabilize the vital 
capacity in DMD patients [62, 63]. According to other studies, the survival seems to 
be the same in patients in continuous NIV and in tracheostomy ventilation [64] even 
more when NIV is used also for assisted cough [65]. A predominately nocturnal 
NIV use prolongs survival in these patients with a survival that can reach to 
25.3–30.4  years [66–68]. Hence NIV is currently considered the first-line treat-
ment in DMD.

During the first years of respiratory dysfunction, nocturnal NIV is used to treat 
symptoms that develop during the sleep [69] and then it can be extended also to 
diurnal NIV with cough assistance [33, 70, 71]. About the indications to start NIV, 
currently, it is indicated when vital capacity drops below 20% of the theoretical 
value, or PaCO2 level is above or equal to 45 mmHg [50, 72]. However, according 
to some studies, the preventive use of NIV in patients with asymptomatic Duchenne 
muscular dystrophy before the development of nocturnal or diurnal ventilator insuf-
ficiency is not associated with better survival [30]. During the progression of the 
disease, the severe bulbar dysfunction or the ineffectiveness in cough assistance 
leads to frequent tracheal aspiration through tracheotomy. This is one of the 
moments to switch to invasive ventilation [72–74]. The switch occurs also when 
NIV becomes ineffective or poorly tolerated [72–74] or in case of an episode of 
acute respiratory failure. In this case it may be possible to return to non-invasive 
ventilation [71, 75].

23.4  Spinal Muscular Atrophy (SMA)

Spinal muscular atrophy (SMA) is a genetic disease, due to the mutations in the 
survival of motor neuron (SMN1 or SMN2) gene. It includes a wide range of phe-
notypes: very weak infants unable to sit without support (type 1), non-ambulant 
children able to sit independently (type 2), up to ambulant children (type 3), and 
adults (type 4) [76, 77]. The type 1 includes type 1B in which symptoms onset 
<3 months of age and type 1C whose symptoms onset 3–6 months of age [78]. The 
respiratory failure is a characteristic of SMA, in particular in SMA1, and it is a 
consequence of muscular weakness sparing in a first time the diaphragm [79]. The 
imbalance between the inspiratory intercostal muscles and the diaphragm causes 
typical thoraco-abdominal asynchrony with “paradoxical breathing” [80]. One con-
sequence of muscular weakness is that in these patients there is a deficiency in 
thoracic muscular support and consequent scoliosis and distortion of the rib cage 
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[78, 81] and collapse of the ribs [82, 83]. Therefore, shallow breathing, reduced 
secretion clearance,, and reduced airway patency can promote micro-atelectasis that 
contributes to respiratory failure [83]. Among the subtypes of SMA, SMA1 is char-
acterized by the worst survival, with death during the first months or the first years 
of life [84]. Survival in type 2 patients is now commonly into the third decade of life 
[85] while survival for SMA type 3 and 4 is normal [86]. In SMA1, after the onset 
of symptoms, there is a rapid progression of respiratory failure, while in SMA2, the 
progression of motor and respiratory function is generally slowly [87]. It seems that 
non-invasive ventilation may be helpful in SMA-1 and SMA-2. In these patients 
NIV can provide periods of rest for inspiratory muscles, can prevent pectus excava-
tum, [88] maximize cough flows, and maintain normal alveolar ventilation [89]. 
According to some studies NIV and invasive mechanical ventilation can improve 
survival in patients with SMA 1, even if according to a study the survival is lower in 
patients in NIV compared to invasive ventilation maybe due to difficulties in clear-
ing airways due to bulbar dysfunction [90].

However, most evidences show that bi-level positive airway pressure (Bi-PAP) 
increases survival by months to years [91, 92]. Bi-PAP is the ventilation mode of 
choice in SMA1, while CPAP is rarely an option because it furnishes little inspira-
tory support and it can result difficult and uncomfortable for these patients. However, 
CPAP might be used in infants with SMA1 with mild respiratory failure who have 
difficulties in synchronizing with NIV in order to improve the functional residual 
capacity [93]. Nasal masks are the most used interface for children with SMA1 due 
to bulbar dysfunction and risk of aspirating oral secretions or gastric content. The 
back-up rate should be set close to the spontaneous breathing rate [93]. The criteria 
for beginning NIV in SMA1 are the following: presence of symptoms with daytime 
respiratory failure; treatment of nocturnal hypoventilation or sleep disorders breath-
ing; support during an acute respiratory tract infection; and support after extubating 
[14, 88, 94]. According to some authors, NIV can be started also before the develop-
ment of respiratory failure in order to reduce dyspnoea [93, 95, 96]. Hence, in con-
clusion, NIV is now widely accepted as first line treatment of respiratory failure in 
children with SMA1 [95, 97, 98].

23.5  Post-polio Syndrome (PPS)

PPS is a common neurological disorder that can be developed after paralytic polio-
myelitis [99], and it seems to be due to distal degeneration of enlarged post- 
poliomyelitis motor units [100]. The most important symptom of PPS is weaknesses 
with increased muscular fatigue and pain. Hence, the impairment of the respiratory 
muscle can lead to respiratory failure [101]. In these patients NIV can be a useful 
therapeutic tool, in particular bi-level positive airway pressure, [102] that reduces 
work of breathing [103] or nasal intermittent positive-pressure ventilators (NIPPV) 
[104]. Domiciliary bi-level pressure support ventilation nocturnal ventilation in 
these patients seems to improve survival [105].
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23.6  Disorders of Neurological Control of Breath

There are several diseases associated with central hypoventilation that can be con-
genital or acquired. The congenital forms of central hypoventilation include con-
genital central hypoventilation syndrome; the syndrome of rapid-onset obesity with 
hypothalamic dysfunction, hypoventilation, and autonomic dysregulation due to 
familial dysautonomia; Chiari malformation; Prader-Willi syndrome; and mito-
chondrial disorders. Acquired condition of central hypoventilation include brain 
tumours, central nervous system infections, encephalitis, trauma, and sequelae from 
neurosurgical procedures.

23.7  Congenital Neurologic Disease Associated 
with Central Hypoventilation

23.7.1  Chiari Malformation

The Chiari malformation includes four subtypes that can be involved in central 
apnoea and sleep-related breathing disorders:

 1. Chiari 1 malformation (CM1) that is the most common and is a congenital 
anomaly in which the cerebellar tonsils herniate more than 5 mm below the fora-
men magnum and is considered the “adult type”, because symptoms develop 
generally in adult age [106].

 2. Chiari 2 malformation in which the cerebellar vermis, medulla, and fourth ven-
tricle herniate through the foramen magnum into the cervical spinal canal, diag-
nosed generally during infancy [107].

 3. Chiari 3 malformation in which the posterior brain herniated into low-lying 
cephalocele [107]. Chiari 4 malformation defined as hypoplasia and that is 
incompatibly with life [107].

Both Chiari 1 and 2 subtypes can be associated with cardiorespiratory arrest and 
subsequent death [108] and with sleep-related breathing disorders, whose exact 
prevalence in CM1s is unknown [109], but it seems range from 59% to 75%. [110–
112]. Chiari malformation is also associated with OSAS. From one hand, worsening 
of OSAS can increase intracranial pressure with consequent worsen cerebellar ton-
sil herniation [113–116] and progression of CM1. On the other hand, stretching of 
cranial nerves 9 and 10 or their corresponding pontomedullary nuclei in CM1 can 
lead to dysfunctions in pharyngeal and laryngeal muscles, with development of 
upper airway collapse and risk of developing OSAS [111, 114, 117, 118]. Central 
sleep apnoea is present in patients with CM1 with more prevalence than control 
subjects [115]; in some cases, they can lead to severe bradypnoea [119]. Central 
apnoea may be caused by dysfunction of the respiratory centre when the disease is 
associated with medulla compression [111, 112, 114, 117–123] or when the 
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compression causes vasculature dysfunction with consequent ischemia of the respi-
ratory [112, 119, 121–123].

NIV can be useful to treat central sleep apnoea and OSAS in Chiari malforma-
tion, in modality CPAP [117, 124] or bi-level positive airway pressure [109, 117].

23.7.2  Congenital Central Hypoventilation Syndrome

Congenital central hypoventilation syndrome (CCHS) is a rare disease that causes 
primary alveolar hypoventilation. It is caused by an alteration in PHOX2B gene on 
chromosome 4p12. The transmission is autosomal-dominant, but it can develop also 
de novo [125–127].

The symptoms are characterized by cyanosis, apnoea, and sometimes cardio-
respiratory arrest. Alteration in the shape of the face, absent papillary light reflex, 
strabismus, anisocoria, and evidence of right heart failure can be present [128]. 
Other symptoms and signs of the syndrome like epilepsy or cognitive disability 
can be developed during the years due to longstanding hypoventilation and 
hypoxemia [129]. The onset of the disease is immediately after the birth, in fact 
when it is diagnosed in children over 1  month of age is termed later-onset 
CCHS [130].

Patients affected by CCHS seems to be unable to adequately augment respiratory 
effort during ventilatory challenges like illness or exercise [131]. While peripheral 
chemoreceptors are present and functioning in patients with CCHS [132], medul-
lary sensory regions, limbic areas, and cerebellar and pontine sensorimotor coordi-
nation areas present delayed responses [133]. Hence, the hypoventilation is due 
above all to deficiencies in central integration of chemoreceptor inputs, rather than 
the receptors themselves [130]. The consequences of these alterations are more evi-
dent during sleep, but it can onset also during wakefulness even if they are more 
profound than during sleep. All patients with CCHS require mechanical ventilation, 
that can be continuous or, especially for older children with mature circadian 
rhythm, which can be used just during sleep [130]. Many infants will require trache-
ostomy that is preferred when continuous ventilation is needed [130]. Older chil-
dren may be able to be ventilated with non-invasive ventilation. Non-invasive 
positive pressure ventilation (NIPPV) through nasal or face mask can be used espe-
cially in children who require only nocturnal ventilation [134]. Also bi-level pres-
sure can be used during sleep [127].

23.8  Acquired Neurologic Disorders of Control of Breath

Brain stem lesions, surgical incisions or traumatic damage into the second cervical 
segment of the spinal cord, infarction in the respiratory centre, encephalitis, and 
tumours can lead to alterations in central control of breath [135–138].
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23.8.1  Spinal Cord Injury

Spinal cord injury can be due to traumatic events. The respiratory failure is caused 
by the damage of the nerves that control respiratory muscles, according to the ver-
tebral level of development of damage. Therefore in these patients, the tendons, 
ligaments, and joints of the rib cage became stiff with consequent leak in lung 
capacity and pulmonary compliance [139, 140] Non-invasive ventilatory support 
can be used in these patients, during the sleep, when the hypoventilation is more 
important but also during daytime to facilitate eating, speech, coughing. NIV can 
reduce tachypnoea and dyspnoea [141]. The use of mouth interface can be difficult 
because of difficulties in these patients in coordination of soft palate and glottis 
[142, 143].

Hence most patients use nasal non-invasive ventilatory support for sleep or day-
time. CPAP and bi-level PAP are used more rarely because they often do not ade-
quately relieve tachypnoea [141].

23.8.2  Cerebral Tumours

In literature there are case reports about neurologic disorders of breath and tumours 
of nervous system. In one of them, it was described the development of hypoventila-
tion syndrome after surgical resection for bulbar hemangioblastoma, with benefit 
from using higher bi-level positive pressure through a full facemask [144]. In 
another case report is reported a brainstem astrocytoma correlated with central alve-
olar hypoventilation maybe due to brainstem infarct [145]. It determined unilateral 
involvement of pontomedullary reticular formation and nucleus ambiguous with 
consequent loss in automatic respiration [138].

23.8.3  Infections

Meningitis due to haemophilus influenzae type b and herpes simplex infection can 
be a cause of central hypoventilation due to brainstem and cervical cord injury 
[146]. The mechanisms of craniocervical cord injury include lumbar puncture that 
seems precipitate cerebellar herniation [147] and infarction of the upper cervical 
cord and consequences related to the infection, such as vasculitis, thrombosis, and 
arachnoiditis [146]. Children that develop this complication result in a spastic tet-
raplegia, and often continues respiratory support is needed [146].

23.9  Conclusions

There are several chronic neurologic diseases that can be associated with chronic 
respiratory failure, such as neuromuscular diseases (motor neurone diseases, 
Duchenne disease, spinal muscular atrophy) and disorders of central control of 
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breath, congenital or acquired. As explained in the chapter, non-invasive ventilation 
can be used in each of these disorders. When we talk about these diseases, we refer 
to diseases with poor prognosis and poor quality of life, even more those described 
in the chapter that develop during the first months of life and that condemn to death 
as children or young people. Even if they are relatively rare, the burden of these 
diseases is so important that to find a therapy that can improve quality of life or 
survival is crucial. Hence the introduction of non-invasive ventilation, that seems to 
achieve these goals, can be a useful tool especially for young people and their fami-
lies. It doesn’t matter if the advantage in terms of survival and quality of life is 
small, it can be enough for children and families destroyed by emotional and physi-
cal weight of these diseases.
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Support

Soner Çakmak 

24.1  Introduction

Noninvasive mechanical ventilation (NIMV) indication may develop in all systemic 
and nonsystemic diseases that cause acute and chronic respiratory failure. Although 
the pulmonary pathology takes the first place, the patients frequently need NIMV in 
many neurological conditions including severe head trauma, spinal cord injury, 
motor neuron disorders in which respiratory muscles are affected, neuromuscular 
junction disorders, and their sequelae. Although many patients with acute respira-
tory failure need NIMV support only temporarily, patients with chronic obstructive 
pulmonary disease (COPD) or neuromuscular disorders require long-term respira-
tory support. Application periods vary in relation with the etiology and the needs of 
the patient, and continuous use of NIMV may be required, as well as short-term, 
periodic applications [1].

The analysis of psychiatric consultation results requested for the patients need-
ing invasive or noninvasive mechanical ventilation support revealed that 80% of the 
patients had symptomatic depression, delirium, and anxiety disorders [2]. In a study 
conducted to examine the effects of individual differences and clinical factors on the 
anxiety level of intensive care unit patients, it was reported that the patients having 
mechanical ventilation support for more than 48 h in intensive care units experi-
enced pain, fear, anxiety, inability to sleep, tension, inability to communicate, loss 
of control, and feeling of loneliness [3].

Unlike invasive mechanical ventilation (IMV), patients having NIMV have the 
opportunity to eat, talk, and take their oral medications. There is usually no need for 
sedation, and the effects of the treatment on the patient’s clinical picture may be 
determined instantly by the physician objectively observing the changes in the 

S. Çakmak (*) 
Psychiatry Department, Çukurova University School of Medicine, Adana, Turkey
e-mail: scakmak@cu.edu.tr

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-27968-3_24&domain=pdf
https://doi.org/10.1007/978-3-031-27968-3_24
https://orcid.org/0000-0003-4212-7096
mailto:scakmak@cu.edu.tr


250

patient’s clinical picture and the patient’s feedback. NIMV is primarily preferred in 
appropriate patients due to these features. More positive results are obtained includ-
ing increased patient comfort, shorter hospital stay, and reduced healthcare costs 
compared to IMV and endotracheal intubation. There is also evidence that it reduces 
mortality and morbidity rates and improves quality of life [4, 5]. Improved breath-
ing, immediate relaxation, good sleep pattern, improved alertness, and less snoring 
are the most frequently reported positive effects by the patients receiving NIMV 
therapy [6–8]. Those benefits of NIMV have been also comprehended by clinicians, 
and now it has been preferred more. Another factor that increased the use of NIMV 
is increasing demands of the families and the patients for home care in parallel with 
the changes in social life, and this has led to development of medical technology in 
this field [1]. Ventilator-dependent individuals may be adults or children, with vary-
ing severities of chronic respiratory failure. If evaluated well, it may be seen that 
many patients among these groups do not require continuation of their treatment in 
a hospital or in an intensive care unit and can continue NIMV therapy at their home 
if suitable settings are provided. Therefore, NIMV has now become a practical 
treatment modality that can be employed both at home and in critical care units and 
in the management of both acute and chronic respiratory failure, replacing IMV in 
many circumstances and having complementary role in the process of weaning 
patients from IMV.

Although NIMV is generally perceived to be more comfortable than IMV for 
patients, 30–50% of the patients have the problems of device toleration. Even under 
the supervision of experienced healthcare practitioners, discomfort due to applica-
tion of NIMV is responsible for 12–33% of treatment failures [9–11]. The success-
ful implementation and effectiveness of NIMV depend on several factors. Air leaks 
due to unsuitable masks or use of improper masks may cause agitation and worsen-
ing of the mental state, while the practitioner’s training quality and expertise may 
affect the success of the practice [12]. Those factors may also influence the patient 
tolerance, leading to negative physical and mental pictures. Studies have shown that 
the patients provide their feedback for their problematic experiences as well as the 
positive effects of NIMV on their conditions [13–16]. While NIMV application, on 
one hand, provides the sustainability of life, improves physical symptoms, and 
allows active participation in life, on the other hand, it has been claimed that the 
therapy serves as a reminder of the discomfort, feeling vulnerable to technology, 
physical inadequacy, and the consequent increased trust in others in the patients 
[17, 18].

There are few studies on the negative mental effects of NIMV application on 
patients and the risk factors of psychiatric morbidity. These studies mostly focused 
on the psychological reactions of the patients before and during the intervention, in 
the early stages of the process. Fear, which was defined as anxiety, was the most 
common disorder among these reactions, and it was stated that it could endanger 
continuation of the treatment [19]. Although the current data suggest that patients 
are at risk for the development of psychiatric morbidity in the long term, our infor-
mation in this area is not clear. The use of NIMV requires some behavioral and 
lifestyle changes such as scheduling time for ventilation and making changes in the 
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daily routine. This may reduce compliance with treatment in the early period, and it 
also carries the risk of causing negative psychological effects in the long term. 
Studies have shown that the patients exhibit worse NIMV compliance due to the 
constraints imposed by NIMV and the imbalance between patients’ expectations 
and perceived improvement [20]. Similar reasons reinforce the idea that long-term 
use of NIMV will also bring the risk of psychiatric morbidity.

For a successful implementation of NIMV, the patient must be eligible for this 
treatment modality, the ventilator and the mask should be appropriately selected for 
the patient, and the practitioner should be experienced. In addition, the patients’ 
mental state during the application, the informational needs of the patients about the 
application, and the need for active participation of the patients in the treatment 
decision should also be taken into consideration.

In this framework, the risk factors that may lead to the development of long-term 
psychiatric morbidity due to NIMV applications have been handled in this section, 
under separate headings as follows:

• The characteristics of device
• The characteristics of the therapy process
• Patient’s characteristics
• Characteristics of the healthcare practitioner

24.2  Characteristics of the Device and Psychiatric Morbidity

24.2.1  The Types of Noninvasive Mechanical Ventilators

The noninvasive mechanical ventilators are divided into two groups, namely, nonin-
vasive negative pressure (NINP) and noninvasive positive pressure (NIPP) ventila-
tors, depending on the method of application and differences in their working 
mechanism.

The effectiveness of NINP ventilators varies depending on the expansion capac-
ity of the thorax and abdomen and the size of the area where negative pressure is 
applied. All NINPVs may lead to obstructive sleep apnea (OSAS), even in patients 
without comorbid problems [21]. The physiological basis for this is the absence of 
contraction in the pharyngeal muscles that will prevent the closure of the upper 
airway before inspiration and consequent obstruction of the upper airway [22]. 
OSAS has potential risks for cardiovascular, cerebrovascular, metabolic, nephro-
logical, and gastrointestinal complications as well as neuropsychiatric morbidity. 
The application contributes to the development of psychiatric problems such as 
depression, anxiety and agitation, cognitive disorders, decreased ability of decision- 
making, memory impairment, attention disorders, personality changes, and noctur-
nal panic attacks. Rarely, somatization, obsession-compulsion, and psychotic 
episodes may be seen [23]. Depression is the most common psychiatric symptom in 
OSAS [24]. Therefore, NINP ventilators are used less frequently than NIPP ventila-
tors. In fact, CPAP, a type of NIPP ventilator, is recommended in the treatment of 
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patients with moderate and severe OSAS, developed due to use of NINP. CPAP has 
an air pump connected to an air-sealed face or nasal mask with a hose and performs 
its action by preventing the upper airway collapse by applying a mild and continu-
ous positive pressure during sleep. Thanks to this operating mechanism, apnea is 
eliminated, and respiratory effort, oxygen desaturation, and cardiovascular morbidi-
ties are reduced. Depending on the improvement in sleep architecture, it also pro-
vides an indirect improvement in mental and physical symptoms that may appear 
during the day [25].

NIPP ventilators: on the other hand, apply positive airway pressure either continu-
ously (CPAP) or at two levels (BIPAP; bi-level; different pressures in inspiration and 
expiration). CPAP maintains a constant pressure level throughout the entire respiratory 
cycle and does not actively assist inspiration, as it does not increase inspiratory pres-
sure. BIPAP, on the other hand, offers both inspiratory positive airway pressure (IPAP) 
and expiratory positive airway pressure (EPAP) applications. NIPPV applications 
shorten the hospital and intensive care unit stay and provide a lower hospital cost. 
NIPPVs have been regarded as more comfortable treatment methods for the patients, 
as they do not prevent oral intake and talking abilities of the patients [26].

Claustrophobia may appear as a frightening sensation of restriction and suffoca-
tion during NIMV therapy. It may develop not only at the beginning of the NIMV 
application but also during the continuation of NIMV with an incidence ranging 
between 5% and 20% [27, 28]. Both initiation and maintenance of therapy are dif-
ficult in these patients. Nasal masks are less likely to cause claustrophobia com-
pared to face masks [29, 30]. Although various researchers view claustrophobia as 
a negative experience in the long term, the majority of studies show that wearing a 
headgear mask minimizes the risk of claustrophobia [29, 31]. It has been suggested 
that headgear or full face masks should be considered as an alternative to oronasal 
masks in patients with claustrophobia, as they do not restrict the field of vision of 
the patients and do not have close contact with the eye or nasal bridge [32]. Proper 
device selection and application is essential to prevent or cure claustrophobia. 
Informing the patient and his/her relatives (the aim of the procedure, application 
frequency, duration, advantages, self-care needs, etc.) has been recommended 
before starting the treatment in order to prevent development of anxiety due to 
inability to breathe and claustrophobia, ensuring the patient’s comfort and motivat-
ing the patient for cooperation, and it has also been recommended to maintain eye 
contact with the patient, to distract his/her attention from situations that can cause 
anxiety, and to prefer a nasal mask/small mask when possible. Depending on the 
severity of the anxiety that may develop despite aforementioned measures, the 
patient should be sedated when necessary [33].

24.2.2  Noninvasive Mechanical Ventilator Settings

Psychiatric problems are exacerbated by problems that increase respiratory effort 
and distress, such as asynchrony and air leakage from the mask [34]. The problems 
related to the type of the ventilator and the mask and their compatibility with the 
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patient including asynchrony and air leak may stand out as risk factors for the devel-
opment of claustrophobia, deterioration in sleep quality, anxiety, panic, and depres-
sive mood in patients in the long term. In order to improve the clinical picture and 
ensure patient comfort, it is important for the patient to inspire and expire in syn-
chrony with the device. Device settings should be optimally adjusted to ensure 
patient-device compatibility. However, proper setup of the ventilator is not easy, and 
an improper setup also impairs sleep quality, which has overflow effects on the day-
time [20, 35]. In addition, respiratory effort-related hyperventilation and distress of 
the patient in order to tolerate the device result in anxiety [36]. Physiological studies 
have shown that the respiratory rate increases due to anxiety, and the rapid and shal-
low breathing pattern significantly worsens dyspnea and anxiety in patients already 
experiencing respiratory problems [37, 38]. Chronic hypoventilation causes hyper-
capnia in patients with severe respiratory distress [38]. It has been shown that an 
increase in partial carbon dioxide level activates the noradrenergic neurons in the 
locus coeruleus and then medullary chemoreceptors, which elicit anxiety and panic 
response [39]. In addition, the resulting dyspnea may cause feelings of helplessness 
and alienation, as well as loss of interest in life and other people. Studies investigat-
ing the relationship between hypoxemia and depression show that one of the defined 
sequelae of recurrent hypoxemia is depressed mood. It is clear that patients who get 
started NIMV therapy often have problems while getting used to the device.

24.3  Implementation Process and Psychiatric Morbidity

Mechanical ventilation contributes to the survival of patients, but it is also an impor-
tant source of anxiety for them. It creates feelings of disappointment and anxiety 
and thoughts of losing control on their body and their ability to engage in personal 
and social activities. During the application of NIMV, even a low-intensity attack of 
shortness of breath may trigger panic anxiety, which increases the feeling of short-
ness of breath and suffocation, thus creating a vicious cycle that forces many patients 
to restrict their daily activities. In cases with respiratory failure, anxiety, panic 
attacks, depression, and fear of death are seen quite frequently due to the reduced 
functional capacity, and all these psychological factors reduce the capacity to fight 
the disease and further deteriorate the patient’s quality of life. In these patients, 
impaired daily living activities due to respiratory distress as well as social isolation 
brought about by this result in a depressive mood. In addition, their sleep quality 
deteriorates due to nocturnal hypoxemia, recurrent interruptions of sleep, superficial 
sleep, and fear of not being able to wake up the next morning, and problems ensue 
such as poor start to the morning, decreased ability to cope with symptoms such as 
shortness of breath, lack of self-confidence, and fear of death [40].

Anxiety is a natural reaction that occurs when a person feels under a physical or 
physiological threat or may appear as a response to the stressors in life. Patients who 
are not adequately informed about the NIMV application and do not participate in 
the decision process perceive NIMV as a threat that they cannot control, which 
limits their lives. Adaptation problems experienced during the process, negative 
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thoughts and expectations of a respiratory distress attack, feeling of suffocation, and 
fear of death cause anxiety symptoms [36, 41]. In addition, bilateral relationship 
between respiratory distress and anxiety and increased respiratory distress due to 
compliance problems constitute important risk factors for the development of anxi-
ety during the NIMV treatment process. Because, if ventilation load increases, ven-
tilation capacity decreases, and neural respiratory drive increases beyond a certain 
threshold, and/or when the dissociation between nervous impulse and mechanical 
response reaches a critical level in patients with respiratory distress, this leads to an 
experience of a strong emotional response (i.e., fear, distress, and anxiety) [42]. In 
some patients, this emotional response can escalate to panic and a feeling of extreme 
lack of control [43]. Extreme fear and anticipatory anxiety trigger respiratory and 
circulatory responses (via sympathetic nervous system activation), which can fur-
ther aggravate respiratory distress. The vicious circle of dyspnea and anxiety, con-
ceptualized as the “shortness of breath-anxiety-breathlessness cycle,” shows that the 
patients’ emotional responses to shortness of breath exacerbate their perception of 
dyspnea [44].

Although the patient may benefit from a quality sleep, reduced breathing work, 
and alleviation of shortness of breath, the presence of an unattractive and uncon-
trolled mechanical device attached to his/her face causes negative mental effects on 
the patient. Although this situation causes fear-related anxiety arising from being 
dependent on technology, it also has the potential to trigger depressive thoughts 
such as pessimism due to loss of autonomy, decreased self-esteem and quality of 
life, and thoughts of inadequacy in patients [13, 34, 45]. When NIMV support is 
initiated in an acute care setting, it is very likely that the patient did not take part in 
the decision process. The patient’s decision-making capacity may be insufficient 
due to sedatives, confusion, or hypercapnic encephalopathy, or the patient may give 
up autonomy simply out of fear. In either case, the patient is probably not a part of 
the decision meaningfully. Evidence shows that patients are more committed to 
intervention when they are involved in decision-making on their treatment regimen 
[19, 34, 45]. The use of a long-term medical support device may change the self- 
perception of the patients, and they may perceive a damaged identity or loss of 
autonomy, reputation, or quality of life, if they have not participated in the treatment 
decision process and not informed sufficiently [13]. The patients feel that they are 
controlled by healthcare providers and excluded from critical decisions, and being 
connected to a long-term medical support device poses a risk for the development 
of depressive disorders due to loss of autonomy, dignity, or quality of life.

24.3.1  Features of the Place of Application

During the application of mechanical ventilators (IVM and NIMV), the environ-
mental conditions of the patients should also be considered in terms of the risk of 
psychiatric morbidity. Advanced technological tools and equipment used in inten-
sive care units may be frightening for patients and cause them to perceive the 
environment as foreign. Monitoring, mechanical ventilator applications, and tools 
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and equipment such as infusion sets and urine bags cause limitation of movement, 
inability to speak and isolation. In addition, being exposed to painful interventions, 
being in a foreign environment and not having the opportunity to be adequately 
informed may be risk factors for the emergence of mental problems such as agita-
tion, anxiety, depression, disorientation and delirium [46]. Researchers who exam-
ined the stressors commonly experienced by the patients on mechanical ventilation 
support in the intensive care unit determined that those patients defined four stress-
ors including dyspnea, anxiety, fear, and pain [47]. It has been determined that nega-
tive experiences about breathing play an important role in the pathogenesis of 
post-traumatic stress syndrome associated with the intensive care unit, thereby 
impairing the quality of life [48].

24.3.2  Duration of Application

The duration of NIMV support varies in relation with the etiological factors under-
lying the disease. For example, while NIMV administration due to acute pulmonary 
edema may last for hours, this period may be longer or even lifelong in patients with 
chronic and progressive disorders such as COPD, Duchenne muscular dystrophy 
(DMD), and spinal muscular atrophy (SMA). Long-term use of NIMV for respira-
tory failure has been shown to improve survival and slow functional decline, and it 
does not impair health-related quality of life [49, 50]. Moreover, it has been stated 
that lengthened survival may lead to previously unobserved disease-related compli-
cations and/or progressive ventilator dependence in some patients [49]. It should be 
taken into account that the developing complications and the progressive nature of 
the disorders may adversely affect the perception of benefit from the NIMV device 
and increase pessimism, feelings of helplessness, and adaptation problems in the 
patients. Long-term use of NIMV may lead to strengthening of the belief in lifelong 
dependence on the device and feelings of unhappiness and pessimistic thoughts, 
contributing to the emergence of depressive mood.

Although duration of NIMV application differs, all patients should be evaluated 
periodically to determine whether there is an improvement in their physical and 
mental conditions [33]. Follow-up of patients and evaluation of patient compliance 
are also important in terms of the effectiveness of the application. In addition, a 
detailed psychiatric history should be obtained from patients and their caregivers to 
determine the risk for developing psychiatric morbidity. Psychiatric problems, if 
any, should be recognized and treated as early as possible. Inadequate control and 
lack of communication pave the way for the feelings and thoughts of loss of confi-
dence, helplessness, loneliness, abandonment, and related development of depres-
sion and anxiety symptoms.

Sedation protocol is applied to approximately 90% of the patients in order to 
control the psychological symptoms that appear during NIMV therapy [51, 52]. 
Although preferred less than in patients having IMV, sedation of the patients in 
intensive care unit reduces the patient’s anxiety, agitation, and pain, suppresses the 
stress response, prevents depression, regulates sleep, increases patient comfort, 
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provides patient-ventilator harmony and hemodynamic stability, reduces intracra-
nial pressure, and facilitates the working of caregivers including nurses and doctors 
during procedures such as aspiration, invasive interventions, and dressings. Galves-
Banda et  al. used dexmedetomidine to reduce anxiety in patients having NIMV 
support and reported that O2 saturation was improved 30 min after the application 
of dexmedetomidine and stayed high throughout the study period [53].

In conclusion, in terms of psychiatric morbidity risk, it seems important to 
inform the patients adequately, let them participate in the treatment decision, main-
tain regular controls and communication, take the conditions of the environment in 
which the patient is located into account, and make the intensive care unit stay short 
in order to reduce the traumatic effects of these conditions on the patient.

24.4  Patient Characteristics and Psychiatric Morbidity

24.4.1  Stress Response and Coping Styles of Patients

The physical benefits obtained with the use of NIMV have been identified as direct 
triggers of psychological gains. Individuals who appreciated gains in energy and 
empowerment had a more positive attitude toward NIMV treatment, whereas nega-
tive experiences with NIMV use were associated with patients’ perceptions of hope-
lessness about the future and depression [15]. In one study, the patients reported that 
adaptation to the device was difficult, and they felt as if they had no choice but to 
accept NIMV because they were afraid of dying or suffering [13]. In particular, 
patients with claustrophobia or anxiety consider NIMV as a long and difficult pro-
cess. The importance of flexibility in long-term stressful conditions has been recog-
nized and is correlated positively with better coping and negatively with the 
symptoms of depression and anxiety [54]. Individuals exhibiting adaptive/flexible 
coping styles expressed their appreciation of life and their desire to move on [15]. 
Positive coping styles, adaptation and hope, psychological well-being, and better 
adaptation to NIMV have been stated as the key factors [15]. The patients with posi-
tive coping styles show adaptability and acceptance by insisting on overcoming 
difficulties to survive [19].

24.4.2  Patients’ Feelings of Fear and Discomfort

Fear is a frequently examined topic in people having NIMV therapy. Most of the 
studies indicated that patients’ fear might be related to iatrogenic harms and death, 
the fear of death and dying was not uncommon in patients using NIMV [7, 8, 16, 
55], and NIMV-related fear was the most common disorder in patients and might 
affect the entire treatment process [45]. In these studies, fear was defined as an 
unpleasant and disturbing emotion related to a specific source [7]. Identified spe-
cific fear categories include fear of technology/mask, fear of death and dying, and 
fear of pain and suffering [19].
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A number of studies revealed that most patients with acute respiratory failure 
often fear of technology, how it works, and the possible adverse effects [14, 56]. 
In addition, it was determined that the patients questioned life had to rely on 
technology and others and therefore lost their self-control and independence 
and experienced fear of death. The fact that they need a NIMV device to survive 
made them realize that they were at risk of losing their lives from time to time 
[19]. Some studies have suggested that fear can turn into a fear of pain and suf-
fering [57]. It has even been reported that impairment in respiratory parameters 
may follow fear of pain, making the discomfort felt due to NIMV unbearable for 
patients [57]. Studies have shown that claustrophobia, stomach bloating, pres-
sure-related nose sores, and dryness in the throat due to use of device can be 
very frightening and unbearable for many patients, and this is associated with 
pain [18, 58].

24.4.3  Lifestyle Changes and Patient Perceptions of Treatment

Patients discharged with recommendation of long-term NIMV support need to 
adapt to their lifestyle and home environment. These patients have to rely more on 
the family or health personnel at home and feel dependent, and they think that the 
decisions are beyond their control. Senses of being threatened and of loss of control 
and negative thoughts resulting from NIMV-related anxiety may become more 
important for some patients than prolonging life as it is. These findings demonstrate 
the importance of understanding the psychological dimension of positive or nega-
tive patient views in making decisions regarding the use of NIMV and the need for 
a fine holistic assessment if NIMV is rejected [13].

The patient’s perception of the need for NIMV support and tolerance to the 
device strongly influence the level of adherence to the recommended treatment 
[19, 34, 45]. For example, NIMV is employed as an effective symptomatic ther-
apy in motor neuron disorders; however, about one-third of patients refuse it. The 
psychological discomfort caused by the use of NIMV leads to negative treat-
ment-related experiences. Decision-making about treatment potentials is com-
plex and unique for each individual, as it is influenced by the way they perceive 
the disease. Decisions about the use of NIMV affect patients’ self-perceptions. 
Life limitations due to the underlying disease type (such as motor neuron dis-
eases), previous negative NIMV practices and health care experiences challenge 
patients’ self-perceptions. In such patients, a decrease in selfesteem, hopeless-
ness, and loss of autonomy may cause depressive symptoms and a negative atti-
tude towards treatment [13]. Therefore, the nature of the underlying disorder 
causing respiratory failure also affects the patients’ decision to use NIMV and 
their self-perception. Preservation of self-perception seems to be important par-
ticularly in terms of adherence to treatment and may prevent comorbid condi-
tions such as depression and anxiety that may develop in the future.
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24.5  Characteristics of the Healthcare Practitioner 
and Psychiatric Morbidity

The factors not related to the patient and affecting the success of NIMV include the 
clinician’s experience with the modality. The clinician may have a significant influ-
ence on the success or failure of this device in many situations [59]. The clinician 
may reduce nonadherence with treatment and the risk of psychiatric morbidity by 
working with the patient, family, and healthcare team for a gradual shift to the 
NIMV device. He/she may let the patient to participate in the decision of use of 
NIMV.  Interestingly, most studies show that clinicians do not always involve 
patients in decisions about NIMV therapy [7, 13, 15–17, 56]. Patients report that 
clinicians do not involve them in the decision-making process, and they are often 
taken to treatment without making their final decision [16]. Although these prac-
tices are in favor of the patient, the patients left outside of the decision-making 
process perceive this as a kind of control action involving coercion and pressure 
[57]. Therefore, the patient should be included in the treatment decision process at 
every stage of it, and his/her opinion should be asked; this will strengthen the 
patient-physician communication and will prevent the patient from feeling forced 
and under pressure.

24.5.1  Meeting the Patient’s Information Needs

Patients need sufficient information to make a decision about the application. 
Research shows that if patients are educated and get enough information about 
NIMV before starting the treatment, their compliance with treatment increases, they 
establish a trustful relationship with their doctor, and their fear decreases [13, 17]. 
Research also shows that patients with acute respiratory failure need to learn more 
about how their condition will be managed and the impact of the interventions on 
their health [6, 7, 18]. However, healthcare professionals do not always spare 
enough time and provide information to patients, and therefore patients tend to 
obtain information from unreliable sources such as the Internet [14]. On the con-
trary, some patients stated that they did not want to be informed too much, and 
sometimes what they learned had a discouraging effect [60]. Therefore, bad news 
reporting techniques should be employed while informing the patients, and they 
should be questioned on how much they want to know, and if necessary, additional 
information should be left to other visits. This will provide a protective effect against 
the risk of development of anxiety disorders.

24.6  Conclusion

Similar to many other noninvasive medical practices, NIMV application, also, has 
negative mental and physical effects on the patients in the short and long term, along 
with its therapeutic benefits. Early adaptation and tolerance problems of the patients 
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seem to be important for the risk of developing psychiatric morbidity in the long 
term. Inappropriate selection of NIMV devices, communication problems between 
the patient and the healthcare practitioner during the application process, patients’ 
psychological reactions in the first application, and nonadaptive coping styles in the 
face of problems bear risk for the development of anxiety disorders such as claus-
trophobia, panic disorder, acute stress, and post-traumatic stress disorder in the 
short and long term. In addition, impairment of the quality of life due to the use of 
the NIMV device, the limitations experienced by the patient due to this, and the 
damaged self-image pave the way for depressive mood disorders. The nature of the 
disorders resulting in chronic respiratory failure and the treatment processes that do 
not meet expectations also cause the development of mood disorders such as depres-
sion and increase the clinical findings of respiratory failure. Selecting the appropri-
ate device for the patient and including the patient at every stage of the application 
process will enable the patients to overcome the mental problems they may experi-
ence during the application process.
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When the patient leaves an intensive care unit (ICU) and is admitted to a hospital 
ward, significant success has been achieved, saving the patient’s life, generally at 
the cost of a great effort on the professionals and the healthcare system. However, 
depending on the patient’s baseline situation, length of stay, type, and severity of the 
pathology that led to the admission, the aggressiveness of the therapy, and the tech-
niques used to achieve the patient’s survival, these patients have a long way to go, 
and in order to try to achieve their baseline quality of life, they had before been 
admitted to the critical care unit. This road to recovery begins when the patient 
leaves the ICU and intensifies when they are discharged from the hospital ward, but 
on many occasions, the patient never fully recovers, or the recovery is significantly 
delayed, and the dreaded sequelae appear.

Post intensive care syndrome (PICS) is the set of mental, physical, and emotional 
symptoms that continue to persist after the patient leaves the ICU. In this case, the 
sequelae are, in practice, the “continuation” of PICS.

Within this symptomatology, neurological and psychiatric symptoms are of par-
ticular interest.

Regarding peripheral neurological problems, muscular atrophy and general 
weakness stand out and loss of functional autonomy, although this has a multifacto-
rial etiology.

Neurological symptoms of encephalic origin include memory problems, sleep 
disorders, and neuropsychological disorders, affecting multiple spheres: attention 
and concentration, planning, execution, and language.

Psychiatric symptomatology is also persistent: anxiety, depression, and apathy.
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We are going to make an overall assessment of these sequelae, taking into 
account all patients, since the final quality of life (as we shall see in this chapter) 
will depend more on other factors than on the admission diagnosis. It’s worth mak-
ing an initial reference to this initial diagnosis, depending on the presence or absence 
of initial brain damage [1].

25.1  In Patients Without Initial Acute Brain Damage

The most important physical effect is weakness, which exceeds expected from the 
critically ill patient’s polyneuropathy and/or myopathy.

The cognitive impairment will mainly affect attention, executive function, verbal 
fluency, working memory, and visuospatial skills.

Psychiatric impairment takes the form of post-traumatic stress disorder, depres-
sion, and anxiety [1].

25.2  In Patients with Initial Acute Brain Damage

In this type of patient, there will be peculiarities in sequelae, depending on their 
admission diagnosis. In addition to the fact that the above applies to patients without 
initial brain damage, the following must be taken into account:

In patients admitted for status epilepticus, cognitive impairment will be predomi-
nant, with particular attention to memory, learning capacity, and executive functions.

In patients admitted for ischemic stroke (usually admitted to ICU with very 
severe conditions or requiring surgical or endovascular treatment), the predominant 
impairments will be multi-domain cognitive impairment and depression.

Nontraumatic cerebral hemorrhages, in addition to physical and mobility impair-
ment, usually generate a higher percentage of patients with severe cognitive impair-
ment, which evolves into dementia.

In patients with subarachnoid hemorrhage due to underlying cerebral aneurysm, 
cognitive impairment and depression predominate.

In acquired brain injury of traumatic etiology, cognitive impairment is also more 
significant than in other groups [1].

There are risk factors for the development of neuropsychiatric complica-
tions during hospitalization of critically ill patients [2]:

• The duration of sedation and the use of benzodiazepines and vasopressors for the 
occurrence of psychological complications.

• The use of anticholinergics and benzodiazepines, infectious complications, met-
abolic disorders, hypertension, or pain has been related to delirium.

• Duration of anesthesia, infections, and respiratory complications, which are 
associated with postsurgical cognitive dysfunction.

• Hypoxemia, severe blood glucose disturbances, sepsis, and delirium are associ-
ated with cognitive dysfunction after nonsurgical critical illness.
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However, these risk factors for in-hospital or intra-ICU complications are 
not similar to those associated with long-term neuropsychiatric sequelae in 
such patients.

The mechanisms inherent in the pathophysiology of neuropsychiatric involve-
ment in critically ill patients are not fully defined, although neuroinflammation and 
neurotransmitter dysfunctions seem to play an important role. However, until now, 
potential pharmacotherapeutic targets remain unclear [2], which poses a problem 
for implementing effective pharmacological strategies.

25.3  Neurological Symptomatology

Cognitive impairment is a feared neurological sequela in patients who have sur-
vived ICU.

It has been estimated that about 25% of patients who leave an ICU due to critical 
illness will suffer from this condition within 12  months of hospital discharge. 
Among those with moderate head trauma, this percentage is close to 35% [3]. These 
percentages contrast with the fact that only 6% of patients admitted to the ICU have 
previously suffered some form of cognitive impairment.

The duration of delirious symptomatology during ICU stay has been associated 
with a cognitive sequela in this type of patient, which seems to be independent of 
analgesic medication, age, previous cognitive impairment, coexisting medical prob-
lems, or organ failure during ICU stay.

Therefore, strategies aimed at preventing delirium or reducing the duration of 
delirium, should it occur, are of paramount importance to avoid or reduce the pos-
sibility of this sequela. Among these, early mobilization or strategies aimed at gen-
erating physiological sleep seem to be more effective than exclusively 
pharmacological measures, conclusions that are consistent with what we have pre-
viously commented.

Muscle weakness is a very common sequela in patients who survive ICU.
This muscle weakness has multifactorial etiology, and the degree of affectation 

is not exclusively due to that produced by the peripheral nervous system pathology 
associated with critical patients (polyneuropathy and/or myopathy of the critical 
patient); it also occurs in patients whose admission diagnosis is not neurological, 
although the fact of suffering from a central or peripheral nervous system disease as 
a reason for hospital admission has a negative influence on post-ICU final muscle 
weakness. Muscle atrophy due to disuse is also very significant in this syndromic 
condition.

This type of sequela occurs in a high percentage of patients, ranging from 30% 
to 70%, depending on the studies.

The strategies used to reduce the weakness are multiple: trying to reduce the 
duration of mechanical ventilation and deep sedation, prudent use of neuromuscular 
blockers, anti-equine orthoses, and early mobilization as soon as possible after sta-
bilization of the patient. Rehabilitation treatment should also be as early and 
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comprehensive as possible, depending on the patient profile. However, it does not 
seem clear that the severity of the initial loss of strength can influence the patient’s 
final sequelae, probably due to the effectiveness of rehabilitation strategies [4].

25.4  Psychiatric Symptomatology

Many studies have been carried out on psychiatric symptomatology following ICU 
stays or critical illness.

Depression is a predominant psychiatric feature, regardless of the instruments 
used for its detection, with the Hospital Anxiety and Depression Scale (HADS-D) 
being the most frequently used instrument in these studies. In a recent meta-analysis 
[5], the authors found a prevalence with a considerable range. It was probably due 
to the variety of diagnostic tests used in these types of studies. This fact affects the 
specificity and the sensitivity achieved, which would explain the variety of results. 
Although the prevalence ranges from 10% to 60%, most studies give around 30–35% 
results.

Risk factors associated with post-ICU depression are under study [5]. They are 
frequently associated with the existence of psychiatric symptoms before admission 
to the ICU, but not with age or sex. It is striking that the existence of depressive 
symptoms during ICU admission or subsequent hospitalization has a significant 
correlation with final depression.

Likewise, in this study [5], no association was observed with other factors tradi-
tionally considered as risk factors, such as admission diagnosis, the severity of the 
pathology, type of sedation or analgesia, or even the duration of admission to 
the ICU.

Also, it was found that severe anxiety or post-traumatic stress disorder was 
strongly correlated with major depression.

Therefore, to intervene in this type of patient, greater importance should proba-
bly be given to the existence of previous psychiatric symptomatology and the 
appearance of psychiatric comorbidity than to other factors.

Anxiety Anxiety occurs in 25–45% of patients discharged from the ICU [6].
It is associated with other psychiatric symptoms and is not associated with age, 

sex, the severity of the pathology, or length of hospitalization.
Despite being the most frequent sequela, it is generally not isolated from the 

neuropsychiatric point of view. It is the most interrelated with other types of 
sequelae, both neuropsychiatric and other types.

It is widespread in patients with depression, but above all in patients with post- 
traumatic stress disorder [7], given that they usually occur together; there are even 
authors who claim that post-traumatic stress disorder requires for its development, 
in the majority of patients, the existence of anxiety as a causal factor [7]. For this 
reason, many authors analyze post-traumatic stress disorder and anxiety together in 
quality of life studies.
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Fig. 25.1 Prevalence range of neuropsychiatric sequelae (minimum-maximum), in percentage, 
after ICU discharge, depending on the type of study

As mentioned above, the prevalence of neurological and psychiatric symptoms 
in this population varies greatly depending on the study. So, we find an extensive 
range of prevalence (Fig. 25.1).

Post-traumatic Stress disorder (PTSD) PTSD is another critical psychiatric con-
dition in post-ICU patients [8].

These patients repeatedly recall the traumatic event and experience avoidance 
behavior, making it impossible to assimilate and overcome it, causing long-term 
cognitive and mood effects.

In the meta-analysis referred to [8], around 20% of patients suffer from this dis-
order, which harms their quality of life. Although it may seem low at first glance, 
this percentage is not so low if we consider that it is similar to that found in survi-
vors of armed conflicts and even higher than that found in the surviving victims of 
the attack on the Twin Towers.

Only two diagnostic instruments have been validated for interviewing PTSD sur-
vivors, the Post Traumatic Stress Syndrome-10 Inventory (PTSS-10), with a sensi-
tivity of 77% and specificity of 97% (currently the PTSS-14 version is used), and 
the Impact of Event Scale-Revised (IES-R) by Weiss and Marmar, which has an 
Area Under the Receiving Operating characteristic Curve (AUROC) of 95% 
[88–100%]. Although other instruments have been used in other studies, they lack 
the necessary validation and yield less reliable results.

In this study [8], a statistical association was found between the presence and 
severity of PTSD and some factors, such as the use of benzodiazepines, the exis-
tence of early unpleasant memories during ICU admission, and the presence of 
psychopathological disorders before admission (this factor is also common to the 
appearance of depressive symptoms).

25 Neurology and Psychiatric Sequelae of Intensive Care: Impact on Quality of Life



268

In contrast, the severity of illness, the diagnosis of the pathology leading to 
admission, and the duration of ICU stay have not been correlated with PTSD.

Discontinuation of sedation, light sedation, and analgesia-based sedation (a strat-
egy of controlling pain without excessive sedation), although not statistically cor-
related, tend to decrease the likelihood of PTSD.

The use of corticosteroids to reduce the likelihood of subsequent PTSD is con-
troversial and unproven, and their widespread use is not justified.

25.5  Impact on Quality of Life

It is a topic of growing interest, as previously mentioned.
Multiple studies have confirmed the deterioration of quality of life in this type of 

patient regarding patient’s quality of life after discharge from intensive care units. 
This fact has been reviewed in general populations of patients discharged from these 
units [9]. There has been controversy about the potential reversibility of the situa-
tion in the scientific literature on this subject, as differences were found between 
studies with a cutoff at 6 and 12 months and those with a longer duration (5 years).

However, in this study [9], which carries out an in-depth review of previous stud-
ies, it does not seem that there is much capacity for improvement in quality of life 
after 1 year of hospital discharge, so that, from then on, health improvement strate-
gies have a limited role. Psychological and psychiatric sequelae have classically 
been considered less important than physical sequelae, a concept that is currently 
under revision, since the widespread use of quality of life questionnaires, such as 
the SF-36, for their assessment, proposes an entirely different scenario.

However, in extensive studies, the impact of neurological and psychiatric 
sequelae on quality of life has probably not been specifically studied (especially 
psychiatric sequelae), so their importance has probably been underestimated. It is 
therefore relevant to conduct a specific analysis of them.

In the study by Wang et al. [10], it was shown that the loss of quality of life is 
proportional to the severity of psychiatric comorbidity, which is perfectly intuitive. 
That is, the coexistence of psychiatric involvement in several areas will not only 
have a more significant impact on quality of life than in patients who only have 
psychiatric symptoms in a specific area, but these survivors will be much more 
complex from a therapeutic point of view.

In patients who present with delirium and/or psychomotor agitation during their 
stay in the ICU, the coexistence of depression, anxiety, and PTSD reaches 33% at 
3 months after discharge; moreover, we have already mentioned that they present a 
high rate of subsequent neuropsychological deterioration.

Quality of life after discharge from ICU is becoming increasingly important as a 
primary objective. It is not a matter of achieving survival at all costs, as we have 
repeatedly referred to throughout this chapter.

In terms of improving the quality of life of patients, based on acting on psychiat-
ric sequelae, classic interventions such as ICU diaries, early in-ICU psychological 
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assessment, and ICU follow-up clinics have not demonstrated actual efficacy 
according to some meta-analyses [11], so that the study of these aspects needs to be 
intensified, something that contradicts previous knowledge.

ICU diaries, which are accompanying testimonies and which reflect day-to-day 
life while the patient is disconnected from the environment, theoretically allow a 
gradual connection with reality, which is why they have been considered helpful in 
the prevention of PTSD; while in the meta-analysis by Vlake et al. no benefit was 
demonstrated, in the work of McllRoy et al. [12], it is considered that it improves 
both anxiety and depression, although not PTSD. More studies are needed to deter-
mine more reliably the usefulness or otherwise of these interventions.

Quality of life can be measured in different ways, with the EuroQol 5D question-
naire (EQ-5D) being the one used in the study as mentioned earlier [11]. This question-
naire classifies the problems in different degrees: nonexistent, mild, moderate, severe, 
or total disability. This work [11] concluded that 58% of patients with psychiatric 
sequelae suffered from mobility problems as a consequence, 46% from self- care prob-
lems, 88% from difficulties in activities of daily living (i.e., almost all patients), 73% 
from some degree of pain or discomfort, and 69% from subsequent reactive anxiety or 
depression. These figures imply a severe impact on these patients’ quality of life, which 
must be considered when they are admitted to critical care units (Fig. 25.2).

In the study by Ferrand et al. [13], however, the following factors were found to 
be associated with Health-Related Quality of Life (HRQoL) 6 months after dis-
charge: the previous score on the HRQoL scales, the score on the Simplified Acute 
Physiology Score-II (SAPS-II), prolonged mechanical ventilation, and the presence 
of acute respiratory distress syndrome during admission [11].
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Fig. 25.2 Impact of psychiatric sequelae on quality of life (percentages of patients affected). 
(Based on Vlake et al.)
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This study [13] also demonstrates that patients need more information about the 
techniques and treatments received in ICU and that this information would posi-
tively impact on subsequent quality of life. Besides, the classic leaflets or written 
information texts do not seem to be very useful; however, the viewing of videos that 
allow the patient to obtain a clear idea of the nature of the techniques or therapies to 
be performed, virtual reality devices, as well as a greater degree of involvement of 
patients in the decisions taken by doctors do have a positive influence. Therefore, 
these actions would have a positive impact on the improvement of psychiatric symp-
tomatology after admission to critical care units and the quality of life of these 
patients.

An increasingly studied aspect is the status before ICU admission [14]. 
Certain traits have been identified as significantly associated with more inferior 
pre-ICU health status: being female, being elderly, having low education, being 
divorced or widowed, living in a socio-health center, and suffering from chronic 
diseases.

This study [14] found that more than half of the patients suffered from chronic 
fatigue of any etiology, and a quarter suffered from anxiety or depression. Around 
10% were frail or cognitively impaired patients. Therefore, these are aspects to be 
taken into account when admitting patients to ICU, as they may indicate which type 
of patients will suffer from a more inferior quality of life at discharge if they do not 
die during their stay in the hospital.

In this sense, other studies [15] draw attention to the importance of comorbidities 
and chronic pathologies of patients, which turn out to be determining factors in the 
final quality of life of these patients, months after hospital discharge. Many of the 
traditional factors that have been emphasized are probably confounding factors or 
intermediate variables associated with them. Respiratory distress or prolonged ICU 
stays could fall into such confounding or intermediate factors.

Patients with ICU-acquired frailty have a high impact on their subsequent quality 
of life. In a recent study [16], the quality of life and functional capacity at 6 months 
were severely impaired. The authors used the muscle strength assessment scale as 
instruments for measuring muscle strength and the Nottingham Health Profile and 
the SF-36 questionnaire for assessing the quality of life at 6 months. They observed 
that the scores on all the scales were significantly lower than expected, so they con-
cluded that acquired weakness has a high final sequelae impact, both from the func-
tional point of view and the impact on quality of life.

Suppose we study the impact on quality of life using the International 
Classification of Functioning, Disability, and Health (ICF) of the World Health 
Organization (WHO) by reviewing studies [17]. In that case, all three domains of 
this classification are affected in patients with sequelae after ICU (body functions 
and structures, activity limitations, and participation restrictions). These impair-
ments included decreased lung function, reduced respiratory and limb muscle 
strength, reduced 6-min walk test distance, reduced ability to perform activities of 
daily living and instrumental activities of daily living, and reduced ability to return 
to driving and gainful employment [17].
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One factor positively associated with quality of life post-ICU discharge has been 
social support. Patients with significant social support were associated with more 
minor mental and cognitive impairment in their quality of life [18]. Pain and comor-
bidity, however, behaved oppositely.

An aspect of increasing consideration is resilience [19], i.e., the ability of these 
patients to cope with the enormous adversity of having been in an ICU and yet to 
identify it, integrate it into their biography, and thus develop coping strategies to aid 
recovery. This concept of patient resilience is probably little studied and may be a 
bias (positive in this case) when analyzing the deterioration of quality of life in this 
type of patient [20].

Since there are very few studies on the impact on the patients’ quality of life who 
survives in an ICU, we are also missing a very relevant aspect, the loss of quality of 
life of the surviving patients’ relatives [21].

Feelings of helplessness, loss of control, and insecurity have been described. The 
patient’s survival entails a significant change in life expectations and the needs of 
the new normality to which the patient’s family and relatives have to adapt.

In addition to the psychological impact on these relatives, there are other essen-
tial aspects:

• The need to care for the patient negatively affects the caregivers’ quality of life 
(fatigue, tiredness, hopelessness, feelings of guilt).

• The reduced availability of time for these caregivers (which can have repercus-
sions on other members of their family units),

• Moreover, the economic aspects are derived not only from the expenses involved 
in the patient’s sequelae (medical expenses, professional carers, orthopedic and 
prosthetic expenses, adaptation of the usual home) but also from the reduction in 
income due to the patient’s inability to return to work (temporarily or perma-
nently), as well as the carers’ reduced availability of time to devote to their work-
ing life.

Regardless of the above, cognitive, physical, and psychiatric rehabilitation strat-
egies must be continued over time, in addition to pharmacological options to treat 
depressive symptomatology, anxious symptomatology, or post-traumatic stress dis-
orders. Pharmacological options must be individualized and integrated within the 
neurorehabilitative strategy.

Therefore, we can conclude that neurological and psychiatric sequelae have a 
high impact on the quality of life of both patients who survive a critical illness and 
the family and relatives who care for them.

Although we are learning more about the risk factors for developing these 
sequelae, there are still unknown or controversial aspects. Therefore, more studies 
are needed to reduce uncertainties. Finally, preventive, modifying, and rehabilitative 
strategies also need to be further developed to reduce the final impact of neuropsy-
chiatric sequelae. Likewise, the physiopathological mechanisms underlying these 
types of alterations are still very uncertain, influencing the scarce development of 
pharmacological therapeutic approaches.
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26Neurology and Psychiatric Disorders: 
Long-Term Implications 
for the Healthcare System

Angela Mancini, Antonella Pellitta, and Andrea Fabbo

26.1  Introduction

To discuss the topic of the implications for healthcare system due to neurology and 
psychiatric disorders, we analyze the question of direct and indirect costs of neurol-
ogy and psychiatric disorders and the importance of specific plan in healthcare sys-
tem in order to develop a network for prevention and care of these patients reducing 
the burden, from two different points of view:

• A panoramic about the impact and the burden of neurology and psychiatric dis-
eases developed, for example, as consequences of a critical illness or as a conse-
quence of NIV treatment

• A panoramic about the impact on healthcare of pulmonary diseases needing NIV 
in patients with neurology and psychiatric disorders

26.2  Intensive Care Can Lead to Mental Disorders, Cognitive 
Impairment, and Disability

NIV is a fundamental support in intensive care. After a critical illness that requires 
the admission in intensive unit and the use of NIV, surviving patients can develop a 
post-intensive care syndrome that includes cognitive impairment, depression, 
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post- traumatic stress disorder, functional disabilities, and worsening quality of life 
[1], with sometimes need for institutionalization and significant caregiver burden. 
All these consequences represent a relevant public health problem [2]. The func-
tional worsening can develop few months after the discharge from an intensive care 
unit, but also in long time, with percentage higher in long term than in short term. 
An intensive care unit survivor study reveals that at 3 months, 32% of individuals 
develop at least partial disability in activities of daily living that persists in 22% of 
patients at 12 months, and 26% develop disability in instrumental activities of daily 
living that persisted in 23% at 12 months [3]. After mechanical ventilation due to 
critical illness, survivors return to functional baseline with a percentage of 61% 
after 1 year and 53% after 5 years [4]. This functional deterioration can involve not 
only geriatric people but also young and middle-aged patients. This means a signifi-
cant economic and social impact in terms of disability during working years [3]. So 
intervention to prevent functional disability in this care setting is a relevant problem 
[3]. As explained in previous chapters, the intensive care can be a trigger element 
for the development of delirium [5]. It may predispose in 1 year of follow-up, to 
neuropsychiatric disorders [6–8] in particular dementia, especially in patients with 
preexisting neuropsychiatric dysfunction [9] and in patients whose delirium lasts 
for at least 2 or more days [10]. Medical and surgical intensive care can lead also to 
psychological negative consequences, like post-traumatic stress disorder and 
depression. Symptoms of post-traumatic stress disorder can be shown in up to half 
of survivors of critical illness, even if the real prevalence according to DSM criteria 
is unknown [11]. A third of survivors of acute respiratory distress syndrome are 
reported to have depression that represents a major health issue in the long term 
[12]. Hence neurological and psychiatric disorders can be the result of the negative 
consequences of an admission in intensive care unit, were the use of NIV is often 
necessary.

26.3  People with Neurology and Psychiatric Disorders May 
Have Greater Need of NIV

There are several pulmonary diseases that require NIV, and we focus just on the 
more frequent, like COPD with a focus on depression, anxiety and dementia, 
and OSAS.

26.3.1  COPD and Mood Disorders

COPD is a disease that sometimes needs the use of NIV for long time at home, and, 
between psychiatric diseases, anxiety and depression are common comorbidities of 
COPD [13, 14].

It is known that people with neurology and psychiatric disorders can have also a 
high risk of exacerbation compared to general people, and it is known that during 
exacerbation, the use of NIV can be necessary.
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Even if the studies about correlation between mood disorders and exacerbation 
are sometimes discordant [15–17], it seems that there is a vicious circle between 
depression, anxiety, and exacerbation of COPD, due to several reasons: the high 
number of exacerbation in these patients and consequently the higher risk of 
admission in hospital can lead to a decreased ability to cope, with consequent 
increase in depression and anxiety [18], less compliance to therapy, and risk of new 
exacerbation. The relationship between depression, anxiety, and exacerbation of 
COPD [17] can be also explained by the presence in these patients of lower BODE 
score, lower perceived quality of life, and lower socioeconomic status [19–23]. 
There is a pathological mechanism that relates anxiety and risk of exacerbation. 
There are hypotheses based on respiratory mechanics; indeed hyperventilation 
typical of anxiety worsens shortness of breath with bronchoconstriction and lung 
hyperinflation [24, 25]. Hyperinflation increases the work and effort of breathing 
and reduces inspiratory reserve capacity [25, 26]. These patients with preexisting 
mood disorders can feel a real sense of loss of control over their health whenever 
they live an exacerbation, with, as a consequence, increased dependence and loss 
of autonomy [27] and decrease in the quality of life with relevant burden for health-
care system in the long term [18].

26.3.2  COPD and Dementia

People with dementia can have higher risk in exacerbation of COPD due to less 
compliance to the therapy, but also, according to some studies, sometimes discor-
dant, due to the mechanism of cholinesterase inhibitors used in therapy for patients 
with Alzheimer’s disease. Indeed, acetylcholine is a neurotransmitter involved in 
autonomic regulation of the airways, resulting in bronchoconstriction and mucous 
production, and an increase in its levels can explain this major risk, especially in 
patients in the first 90 days of therapy [28].

26.3.3  OSAS

Another important pulmonary disease that often requires NIV is OSAS. Depression 
has been reported to be the most common mood disorder associated with this dis-
ease [29, 30]. It is unclear if depression in OSAS is a primary consequence or if it 
develops secondary to OSAS related symptoms like sleepiness, sleep problems, and 
irritability or to other disorders related to OSAS like obesity or hypertension 
[29, 30].

In these patients, NIV therapy can show a positive effect on mood but only in 
case of protracted therapy. In fact, a study reveals that a compliance time less than 
4 h per night and the treatment time less than 3 months might be too short to have 
any effects on mood. However, there are only few studies about the effectiveness of 
NIV on mood in these patients [31].
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Evidence from literature clearly shows the benefit of using NIV also in other 
respiratory conditions such as restrictive lung disease and a variety of neuromuscu-
lar conditions, regardless of age [32–34].

26.4  Why Mental and Psychiatric Disorders Matter 
for Global Health?

The burden of mental, neurological, and substance use disorders on healthcare sys-
tem is relevant, as confirmed by the Global Burden of Disease Study in 2010 [35]. 
This is not surprising, if we consider the impact of this kind of illness on disability. 
As a group, in fact, in the period 1990–2010, these disorders were globally the lead-
ing cause of years lived with disability [35]. As estimated by the WHO, the cumula-
tive global impact of mental disorders in terms of lost economic output will amount 
to US$ 16.3 million between 2011 and 2030 [36]. In Europe, the prevalence of 
mental diseases is estimated about 38% of people every year, and the most frequent 
disorders are anxiety, depression, somatoform, and substance use disorders [37]. 
The most important contributors to burden of disease in Europe in 2011 were 
depression, Alzheimer’s disease/dementia, and alcohol use disorders [35]. 
Depression alone is responsible of 4.3% of the global burden of disease and is 
among the largest single causes of disability worldwide [36]. Hence the role of 
global burden of neurological and psychiatric disorders in healthcare appears very 
relevant, and they are even more relevant because these numbers are often underes-
timated [38].

26.5  Cost of Neurological and Psychiatric Diseases 
for Society and for Healthcare System

There are two subtypes of costs: direct and indirect.

26.5.1  Direct Costs

They include healthcare costs and goods and services for prevention, diagnosis, 
treatment, and rehabilitation of an illness [39]. They can be very variable according 
to the ability to identify the real care needs of a patient, without overestimating or 
underestimating them. Direct medical costs in psychiatric and neurological disor-
ders refer to medical visits and to hospitalization (evaluated by DRG system) [40] 
and pharmaceuticals, especially antipsychotics, whose costs are not only due to the 
price of the drugs but also due to the negative effects of them on the heart and on the 
physical and cognitive performance, leading to higher risk of fall and promoting 
themselves disability. In the period between 1990 and the first beginning of 2000, 
direct healthcare costs due to brain disorders in Europe amounted to €135 billion, 
corresponding to 35% of the total costs. The cost for hospital care was the 
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dominating direct healthcare cost [41]. Direct costs include also direct nonmedical 
costs: all other costs related to a disease like transportation and social services [41]. 
Direct nonmedical costs totaled €72 billion in Europe. The largest nonmedical 
resource component was represented by cost of social services (13% of total 
cost) [41].

26.5.1.1  Cost of NIV in General People, in Acute 
and in Chronic Setting

The question of cost of NIV in acute setting is complex, because there are different 
elements that can influence the cost-benefit of this treatment:

• Variables related to human factors and number of medical staff involved [42, 43]
• Availability of technical material [42]
• Staff expertise [44]
• Selection of the interface that is the most important element to maintain comfort 

and tolerance to avoid major complications of NIV [45]
• Severity of the diseases treated [46]

These variables can contribute either to success of therapy or to its failure with 
interruption of NIV and consequent increase of morbidity and mortality, resulting in 
a higher total cost. Anyway, even if the studies about cost of NIV in hospital are 
very few, it seems to be a cost-effective tool, especially in a specific patient popula-
tion in whom the addition of NIV improves outcomes [45]. The costs of domiciliary 
NIV include the cost of equipment, mask and tubing, humidifier, and periodical 
checks. A study conducted in 2003 revealed that provision of domiciliary NIV has 
cost of £1060 per patient [47]. This cost included £570 for ventilator equipment, 
£224 for mask and tubing, £179 for a warm air humidifier, £28 for annual servicing, 
and £60 for access to a respiratory nurse specialist [47]. Clearly the cost is mayor at 
the beginning of the therapy. So starting domiciliary NIV for chronic diseases can 
be very expensive, but, in the long term (estimated about 10 years), NIV can reduce, 
in patients with high risk of exacerbations, readmission to hospital and in ambula-
tory. It means that long-term cost for healthcare system is amortized [47].

26.5.1.2  The Cost of NIV in Patients with Neurology 
and Psychiatric Disorders

People with neurology and psychiatric disorders can have less adherence to general 
therapy, even more to NIV that is often uncomfortable and poorly tolerated. We can 
think, for example, to patients with problems of claustrophobia but also to patients 
with depression and anxiety that are sometimes promoted by the frustration experi-
mented during the exacerbation of COPD [48, 49]. So these patients can have less 
compliance to NIV, and they can discontinue the treatment. This hypothesis is based 
on clinical experience even if few studies have been conducted on this argument 
[49–51]. This means that the beginning of NIV in this patients represent only a cost 
without the time to develop physical benefits. Hence the consequent economic 
advantages in domiciliary NIV are less than general population [52].
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26.5.2  Indirect Costs

They include a wide range of costs, looking from a social point of view, like the 
impediment to work caused by the disability developed, either short-term or long-
term [53] premature retirement from work (caused by both morbidity and mortal-
ity), reduction in social relations, minor income, informal care (unpaid care provided 
by family members, friends, or voluntary workers to a patient with disability), and 
intangible costs, like pain and psychosocial suffering [41]. The indirect costs are 
greater than direct costs, and, among them, those related to lost workdays and pro-
duction represent the most important costs [41].

26.5.2.1  The Costs of Dementia: An Example of Pathology 
with High Economic and Social Impact

Dementia can develop as a negative consequence of hospitalization in an intensive 
care setting. The burden of dementia is particularly important and is destined to 
grow with the mayor prevalence of dementia during the next few years. Total 
dementia cost per patient in Europe in 2015 is approximately £32500, while in the 
United States, this value increases to almost £43000 [54]. In dementia, indirect 
costs are higher than direct medical cost [55–57]. In particular, the costs related to 
caregivers are very important. Caregivers often must stop working or reduce their 
productivity at work. Caregivers may also experiment more intangible aspects like 
renunciation to relation and self-care [58, 59], and they can develop high level of 
stress and sometimes psychological diseases with negative consequences in long 
term for health and economic system. It has been estimated that particularly in 
Europe, the indirect costs are very heavy and are greater than in the United States, 
maybe for several factors such as demographic, economic, and social characteris-
tics [54].

26.5.2.2  NIV in Patients with Dementia and Palliative Care: 
An Example of Costs and Benefits Beyond 
Economic Calculation

The role of NIV in patients affected by cognitive impairment or altered level of 
consciousness and placed in palliative care program is widely discussed in the lit-
erature. The question of the usefulness and adequacy of NIV treatment in these 
patients is posed on various grounds, like ethical dilemmas and financial costs. 
From an economic point of view, the cost effectiveness of using NIV in palliative 
circumstances or in patients with dementia is closely linked to the assessment of 
the best context in which to deliver the therapy. In fact, we know that the most suit-
able setting of NIV in elderly, in order to promptly recognize and treat delirium, is 
probably a setting of intensive care, with expert staff present all the time, with 
multi-parametric monitoring and prompt availability to invasive ventilation. On the 
other hand, it’s also true that starting NIV outside a setting of intensive care has the 
advantage of treating patients with lower costs and avoiding a potential distressing 
experience [60, 61]. A balance between cost effectiveness and risk management 
could be reached addressing the use of NIV, in this special kind of patients, in 
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specialized units called RIICU (respiratory intermediate intensive care unit), in 
which “intermediate care” is provided with specialized quality of care and health 
resource optimization, more privacy for the patient, and easier family’s access. 
These factors may contribute to the “healing” process and facilitate discharge, 
especially for those patients requiring long-term oxygen therapy and/or mechani-
cal ventilation at home [62, 63]. About the ethical perspective, there is another 
question: when and how NIV could be useful for palliative care? According to the 
most recent guidelines about the role of NIV in palliative care, the European 
Respiratory Society and American Thoracic Society suggest offering NIV for pal-
liation in the setting of terminal conditions for acute respiratory failure. Therapy is 
considered successful if it improves breathlessness and respiratory distress without 
introducing adverse consequences, such as mask discomfort or prolonged agitation 
[64]. On the other hand, we know that the use of NIV in patients with dementia 
could increase the risk of agitation, lack of cooperation, and difficulties with clean-
ing secretions that all represent relative contraindications to NIV initiation [65], 
thus leading to the interruption of treatment in about 22% of patients with negative 
consequences on the quality of the care [66]. On the basis of these considerations, 
from an ethical point of view, although expanded use of NIV for COPD can be 
justified based on favorable outcomes even in home settings, it’s worth to say that 
the use of NIV in special population, like that affected by end-stage cancer and 
advanced dementia, could be more at risk for any side effects related to overtreat-
ment and poor quality of care [67]. About this subject, the Task Force on the 
“Palliation Use of NIV” of the Society of Critical Care Medicine suggests a pallia-
tive approach to the use of NIV for patients and families who choose to forego 
other invasive procedures. In this case, NIV should be applied after careful discus-
sion of the goals of care, with explicit parameters for likelihood of success and 
failure, by experienced personnel, and in appropriate healthcare settings [68]. 
Therefore, patients in this category should not be encouraged to tolerate the NIV-
associated discomfort because the goal of NIV in this case is only the palliation of 
the symptoms and not the improvement of physiological parameters [69]. In this 
scenario, the palliative use of NIV may also allow comfort measure only for criti-
cal patients to be transferred home in order to spend the end of their life in their 
own bed. A very appealing goal of NIV in such kind of patients is to achieve a good 
control of dyspnea in addition to the traditional pharmacological therapy to reduce 
the potential risk of over sedation [70].

26.6  Long-Term Implications: Quality of Life and Mortality

26.6.1  Mortality in Mental Disorders and Global Disease 
Burden Implications

People with mental disorders have an average mortality that is 2.22 times higher 
than the general population or than people without mental disorders [71]. The PAR 
(Population Attributable Risk) of death due to mental disorders is estimated at 
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14.3% which means that annually eight million deaths in the world are due to men-
tal disorders [71].

Inpatients have significantly higher mortality rates compared with outpatients, 
maybe because they have more important psychiatric and general medical problems 
[72]. The risk of death in patients with mental dysfunction can be explained if we 
consider that they have high rates of adverse health behaviors, including tobacco 
smoking, alcohol use, substance use, physical inactivity, poor diet, and poor socio-
economic status. People with neurology and psychiatric diseases have also a higher 
risk of suicide [73, 74]. The disability due to these disorders is also itself a risk fac-
tor for other negative consequences that can lead to death. Other factors that contrib-
ute to higher mortality are paradoxically represented by drug therapy. For example, 
we can think to the use of nonsteroidal anti-inflammatory drugs in patients affected 
by migraine, or we can consider the hepatic consequence of the use of antiepileptic 
drugs or the consequence of a long use of antipsychotics. Another reason of the 
increased death in neurologic and psychiatric disorders is that people with mental 
disorders often do not receive preventive services, such as immunizations and can-
cer screenings [75], and often receive a lower quality of care for medical conditions 
[76]. Stigmatization and discrimination of persons with mental disorders, with vio-
lation of human rights and restrictions to work and education, can contribute to a 
lower standard of health in these people that can also be subject to unhygienic and 
inhuman living conditions, physical and sexual abuse, and neglect with negative 
consequences on health [36]. Mortality due to psychoses is significantly higher than 
mortality due to depression and anxiety, even if depression and anxiety contribute to 
more deaths overall compared with psychoses, because of their elevated prevalence. 
This means that to successfully reduce the mortality burden of mental disorders, it’s 
important to reduce both less common but more severe illnesses and both more 
prevalent but milder conditions [71]. Patients with neurology and psychiatric disor-
ders, for example, anxiety, and affected also by pathologies that require NIV have a 
significant mortality risk [77, 78]. Also depression may be a significant predictor of 
mortality following hospitalization for acute exacerbation [77]. People with cogni-
tive impairment and COPD present generally reduced treatment adherence, impaired 
performance in daily activities, and increased mortality [79]. When we consider the 
neurology and psychiatric implications for healthcare system in the long term, in 
addition to mortality, we must consider also the quality of life, according to the fol-
lowing definitions:

• Years of life lost (YLLs).
• Years lived with disability (YLDs).
• Disability-adjusted life years (DALYs) that mean years of healthy life lost due to 

premature death and disability, which is the sum of YLLs and YLDs [80]. In 
2013, mental illness represents the leading cause of YLDs, which accounted for 
21.2% of global YLDs [81].

In terms of quality of life, it is important to remember that NIV at home can lead 
to benefit in terms of improvement in hypercapnia and hypoxemia, increased 

A. Mancini et al.



283

respiratory functions and efficacy of pulmonary rehabilitation, and increased qual-
ity of life [82]. We must also consider that NIV has some of the same advantages as 
more intensive procedures, avoiding the risks correlated with the use of an artificial 
airway and sedative drug related complications [83].

26.6.2  Neurology and Psychiatric Disorders and Implications 
for Healthcare System: Is It an Adjustment or 
Implementation of Care Necessary? Are We Doing What 
We Can? Can We Do Better?

Global policy makers have so far failed in the treatment and care of people with 
mental illness, with the consequence that these patients worldwide are largely 
neglected [84, 85] and there is a general disparity in terms of accessibility and qual-
ity of services between physical and mental health [86].

Advances in the management of neurological disorders are not keeping up with 
the increasing burden of these diseases. From a public health perspective, this is 
worrisome because the affected people require adequate care in hospital or com-
munity settings, or both, but the healthcare resources are already overstretched [87]. 
Two-thirds of global median spending in mental health is allocated to neuropsychi-
atric hospitals, in spite of international evidence-based recommendations for 
community- based services [88]. Inpatients have a higher cost for health system. 
Low-income countries spend just 0.5% of national health budgets on mental health 
allocated mostly in mental hospitals, with sometimes poor health outcomes and 
human rights violation [88]. Also in Europe, the mental services are not always 
adequate, and there is generally a long delay between onset of disease and first treat-
ment [89]. About mental disorders and NIV, for example, when depression is pres-
ent in patients with COPD, it has been shown by a study that only 27–33% of 
patients are treated with antidepressant medication. So these patients have high risk 
of underdiagnosis and undertreatment [90], and even if there is high prevalence of 
depression in COPD patients, only 33% receive any medication for it [91].

26.6.3  Can We Reduce and Prevent the Burden of Neurology 
and Psychiatric Disease?

In 2013, the WHO promoted an action plan for period 2013–2020, based on the 
critical point of healthcare, in order to improve the quality of care. Its globally 
accepted principle is “no health without mental health” [36]. The plan underlined 
the importance of development of academic and research institutions including the 
network of WHO collaborating centers for mental health, and it also explained the 
role of civil society, including organizations of persons with mental disorders and 
psychosocial disabilities, family members, and carer associations [36]. Achieving 
these results, means important organization and cooperation, but with a great benefit 
in terms of health and also in terms of economic savings over time. Several models 
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to improve care while saving costs have been proposed, for example, a model with 
platforms with different steps in the mental health: self-management and care, pri-
mary healthcare, and hospital care. The principle is that the implementation of the 
lower steps is important in order to reduce the need of higher steps, more expensive 
[35]. It can be also useful in the development of community-based mental health 
services and psychiatric units in general hospitals, where patients with acute epi-
sode can be treated [92]; the integration of mental services in primary care; the 
development of psychosocial network with, for example, occupational and leisure 
activities; rehabilitation programs; and promotion of social inclusion. There are also 
positive goals that have been achieved in the last decades in neurologic disorders, 
like vaccination program for tetanus and meningitis, the implementation of 
evidence- based stroke management strategies with specific measures to improve 
primary stroke prevention, care and rehabilitation, and the development of inte-
grated care models for Parkinson’s disease. Telemedicine and mobile technologies 
for remote care in neurology diseases can also lead to better care with reduction in 
costs [87]. In terms of prevention, a crucial role is played by the prevention of men-
tal consequences in intensive care. Critical care physicians should be aware of the 
potential long-term consequences [93]. Implementation of delirium screening tools 
during the admission in intensive care may lead to earlier detection and treatment 
and potentially to a reduction of the negative effects of delirium [94]. It can be use-
ful also to promote mental health services in general hospitals [35]. The use of long- 
term NIV in patients with neurology and psychiatric disorders can lead to positive 
consequences in these patients, so NIV can play an important role in the prevention 
of worsening in neurology and psychiatric disorders. According to some studies, 
there is a cognitive improvement after 1 week of CPAP therapy in patients with 
OSAS [95], especially in attention and speed of motor, and the results are confirmed 
after 15 days or 4 months of therapy [96], although some studies reveal that this 
positive effect is present just for prolonged treatment with NIV [97]. When people 
with mental disorders need NIV, it can be useful, to improve the compliance and the 
duration of therapy and to think of programs of pulmonary rehabilitation that can 
reduce anxiety in COPD patients [98].

26.7  Conclusive Remarks

Neurology and psychiatric disorders play a crucial role in the burden of global dis-
ease, and because generally more severe disorders correspond to more expensive 
costs in the long term for the whole society, it can be useful to act on prevention. For 
example, for dementia, without going into specific in the prevention of dementia, 
we just underlined the importance of policies that support access to social activities 
and peer support [99]. As described previously, an integration between government 
and health system is necessary. For clinicians, it can be useful to remember that 
sometimes the immediate care of a mental symptom, like the beginning of a therapy, 
for example, with antipsychotics, can be in the long term more expensive because 
of the adverse reactions and worsening disability. Another element that clinicians 
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must remember is that primary healthcare must be preferred to specialized and more 
expensive care, if it is possible. It’s also important to keep as much as possible the 
autonomy and a normal life and promote care at home and not in mental hospitals 
that are also more expensive in the long term. It would be important for each patient 
to identify concrete care needs, in order to not overestimate or underestimate them. 
The underestimation in fact in the long term leads to more severe disorders and so 
is even more expensive.
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27Neurocognitive and Emotional 
Morbidity and Quality of Life

Valentina Reda

27.1  Benefits of Noninvasive Ventilation Treatments 
on Acute Respiratory Distress Syndrome Patients: 
A Psychological Perspective

Acute respiratory distress syndrome (ARDS) is a kind of respiratory insufficiency 
due to various diseases that cause liquid accumulation in the lungs and an extreme 
decrease of oxygen levels in the blood [1].

Patients who survive the ARDS deal with many different unexpected biological, 
physical, and psychological stressors such as respiratory failure and consequent 
hypoxia, hypothalamic-pituitary-adrenal axis and sympathetic nervous system 
hyperactivity, systemic inflammation, painful lifesaving procedures, acute brain 
dysfunction that forbids normal processing of the events, and difficulty in commu-
nicating in a setting of complete dependence on others [2]. The escalation of physi-
ological stress reactions may start with a sudden death threat by suffocation and 
include the experience of feeling helpless. Such a threat triggers in the body a con-
siderable stress reaction to cope with the danger, which may have psychological 
long-term effects that impact severely on health-related quality of life [3]. ARDS 
survivors are likely to develop post-traumatic stress disorder (PTSD) symptoms that 
involve increased levels of worry and distorted and vivid appalling memories of 
their experience [2, 4]. As soon as they are dismissed from the intensive care unit, 
about 40% of the ARDS patients satisfies the diagnostic criteria for PTSD, and 
about 8% shows subclinical symptoms [3]. However, although the prevalence of 
PTSD symptoms tends to decline over time, about 25% of ARDS patients still show 
PTSD symptoms as well as mood disturbance even after 8 years from dismissal [2]. 
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Moreover, the traumatic experience of ARDS includes being subject to pain related 
to the invasive procedure of intubation, inability to communicate, and weaning. In 
this respect, ARDS patients who experience invasive ventilation show higher preva-
lence of PTSD symptoms than patients who are ventilated with noninvasive meth-
ods [4]. This suggests that adopting noninvasive ventilation (NIV) methodologies 
may help in reducing the prevalence of PTSD symptoms in ARDS patients and 
therefore improve their overall quality of life, promoting a better use of their 
resources in coping with the consequences of ARDS. Indeed, regardless of and in 
addition to the risk of developing a PTSD, ARDS survivors have to adapt to the 
changes that this traumatic event has determined in their lives and in that of their 
beloved ones [2]. Besides fatigue, insomnia, and pain that these patients experience, 
they frequently exhibit cognitive impairment and an upsetting physical disability, 
which interfere with daily life activities despite lung function recovery [1, 5, 6]. 
Indeed, after dismissal, about 78% of them show cognitive deficits that involve, in 
particular, executive function, memory, and processing speed [5]. However, at 
1 year after dismissal, the prevalence of neurocognitive impairment is between 46% 
and 50% and at about 20% at 5 years’ follow-up [2, 7]. Hypoxia, cytokine-mediated 
damage, and toxic or metabolic effects of associated disorders (e.g., sepsis) are the 
theorized mediator mechanisms that let the neurocognitive damage emerge in 
ARDS patients. However, the etiology of cognitive dysfunctions is multifactorial, 
and future investigations are required to define interventions to prevent or reduce 
neurocognitive impairment [5, 6]. Thus, surviving such a critical illness as ARDS 
implicates handling high level of fatigue, insomnia, pain, stress related activation of 
hypothalamic pituitary axis, cognitive impairment, and hypoxia to adapt to every-
day life. Moreover, over the course of time, the patients often face reduction of 
physical function, abnormal pulmonary function, ongoing medical care, work inef-
ficiency, and social dynamics changes [2, 5]. So, over time, survivors take on differ-
ent stressors that mediate in different ways the appearance of psychological 
symptoms that they show. In fact, at discharge, ARDS patients often report depres-
sion and anxiety symptoms that persist after years [1, 2, 4, 5].

At early stages, anxious and depressive symptoms may be triggered by sudden 
physiological changes that the body has to face [3]. Some of the ARDS physiology 
is in fact coherent with some aspects of psychological symptoms. Panic disorder, for 
example, in agreement with Klein’s theory, may be provoked by a false suffocation 
alarm that depends on an aberrantly sensitive reactivity of the medullary chemore-
ceptor system to rising levels of arterial carbon dioxide concentration [8]. Moreover, 
part of the depression’s somatic component is characterized by deep fatigue, insom-
nia, loss of energy, pain, and attention impairment [9]. Conversely, at later a stage, 
even though the overall improvement in ARDS symptomatology, patients face 
another stressor related to the adaptation to a new and more complex life condition, 
which is consistent with the long-term permanence of relevant psychological symp-
toms, such as anxiety and mood disturbance, that indeed hardly reduce to pre- 
hospitalization levels when no specific treatments are adopted.

In conclusion, patients who survive the ARDS deal with many different unex-
pected biological, physical, and psychological stressors that impact severely on 
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health-related quality of life [2]. NIV methodologies may help in reducing the pos-
sibility to develop PTSD symptoms in ARDS patients [4], promoting a better use of 
their resources in the adjustment process to all changes due to ARDS [10].

27.2  Impact of Noninvasive Ventilation Treatment 
on Chronic Respiratory Failure Patients’ Cognitive 
and Psychological Aspects

27.2.1  Cognitive and Psychological Symptoms in Chronic 
Respiratory Failure Patients

Various diseases may lead to chronic respiratory failure (CRF). Examples include 
asthma, sleep breathing disorders, chronic obstructive pulmonary disease (COPD), 
and obstructive sleep apnea (OSA).

According to the biopsychosocial model, body’s diseases are intrinsically linked 
to mental disorders. So, it is not surprising that chronic respiratory pathologies 
involve an assorted constellation of neurocognitive and psychological symptoms, 
often underscored, that impact on patient’s quality of life.

The prevalence of neuropsychological impairment in COPD patients is about 
77% [11]. In particular, the patients display moderately severe impairments in atten-
tion, memory, and executive function. OSA patients, compared to non-OSA sub-
jects, exhibit lower performance in various cognitive domains. In attention tasks, 
they show deficits in all aspects of attention: sustained, selective, and divided; in 
memory tasks with verbal stimuli, they show deficits both in immediate and delayed 
free recall and in recognition, but not in visuospatial episodic memory task. All five 
sub-domain of executive functions are lacking (shifting, inhibition, problem solv-
ing, working memory, and fluid reasoning) [12, 13]. Moderate to severe OSA 
patients also commit more impulsive errors in reaction time tasks [13]. Moreover, 
there may be a relationship between OSA and neurodegenerative diseases. In fact, 
OSA is frequently associated with the development of mild cognitive impairment 
(MCI) or Alzheimer’s disease (AD), and among AD patients, OSA is more preva-
lent than in elderly individuals with normal cognitive profile [14].

Cognitive dysfunctions in memory and/or executive domains may be present 
also in individuals with severe asthma and in those with amyotrophic lateral sclero-
sis (ALS) who suffer from sleep disturbance and nocturnal hypoventilation [15].

Hypoxia and fragmentation sleeping are the mechanisms that are probably 
responsible for the cognitive impairment common to all these diseases [13, 14]. In 
particular, fragmented sleep causes excessive daytime sleepiness, which itself may 
hinder cognitive functions such as memory and attention; moreover, chronic inter-
mittent hypoxia can induce neurodegenerative changes in parietal, frontal, and tem-
poral lobes which are the brain regions implicated in memory, attention, and 
executive functions [13].

In addition to neuropsychological impairment, patients with chronic respiratory 
disease face psychological dysfunctions, affecting anxiety and depression [16]. The 
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relationship between chronic respiratory disease and psychological symptoms is 
complex, not unilateral, and not yet fully understood [17]. Anxiety and depression, 
on the one hand, and chronic respiratory diseases, on the other hand, have overlap-
ping somatic symptoms: anxiety is related to respiratory abnormality [8], and com-
mon symptoms of both anxiety and depression are problematic sleeping, weakness, 
and tiresomeness [18]. Experiencing these conditions continuously may increase 
the daily levels of anxiety and/or depression, which may facilitate the development 
of psychological disorders, which in turn may exacerbate chronic illness symptom-
atology as they may cause chronic inflammatory changes [19, 20].

Furthermore, patients with chronic diseases have to adapt to the challenges of 
their own medical condition, which may decrease self-esteem and faith in being 
able to solve the challenges that the disease may pose to them, increase feeling of 
uncertainty about the future, and increase psychological symptoms [19]. These, in 
turn, may expose them to a higher risk of developing different unhealthy behaviors, 
such as smoking and alcohol consumption [21].

Finally, cognitive impairment is linked with psychological and psychiatric mor-
bidity and worsened quality of life, which all influence each other, since cognitive 
dysfunction may lead to the development of psychological symptoms, which in turn 
may result in reduced physical function [1].

27.2.2  Cognitive and Psychological Outcomes of Noninvasive 
Ventilation Treatments

NIV methodology is a broadly used treatment for CRF [22]. It limits stress on the 
respiratory muscle while improving gas exchange within the respiratory system 
that accordingly reduces hypoxemia and sleep fragmentation [23]. For such rea-
sons, NIV is believed to have a positive impact on neurocognitive and psychologi-
cal symptoms. Indeed, NIV-treated patients, as compared to those who were treated 
with a placebo, showed a better architecture of sleep and a reduction in the number 
of apnea events [24]. The effects that NIV has on sleep and hypoxia seem crucial, 
if NIV outcomes on cognitive, psychological, and quality of life areas are consid-
ered. Indeed, in compliant OSA patients, continuous positive airway pressure 
(CPAP) treatment improves executive function impairment across every domain 
[12]; a short (about 15 days) CPAP treatment improves attention performance [13]; 
a 3-month CPAP treatment improves immediate and delayed memory in tasks with 
both verbal and visuospatial stimuli [13]. Conversely, the use of NIV techniques 
seems not to have a well-identified impact on psychomotor speed and fine coordi-
nation [13]. Among subjects with mild to moderate Alzheimer’s disease with con-
comitant OSA, CPAP therapy may mildly improve episodic verbal learning 
performances [14]. However, even though NIV enhances cognitive performance 
[24], it is not always able to fully normalize attention processes: CRF may be the 
cause of permanent brain damage [13].
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Another benefit of NIV treatment for CRF diseases lies in its impact on some 
somatic symptoms that these diseases share with psychological symptoms. Indeed, 
NIV treatment reduces both sleep fragmentation and hypoxia [13, 14], which are 
plausibly at the basis of (1) the feeling of suffocation, in turn linked to anxiety [3], 
and (2) difficulties in sleeping, weakness, and tiresomeness that are linked to both 
anxiety and depression [25]. Thus, patients that use NIV report improvements in 
oxygen levels, night sleep, shortness of breath, tiredness, energy levels [26], and, 
consequently, diurnal and nocturnal social life [24]. Consequently, these improve-
ments prevent isolation and increase the quality of life.

These benefits, in association with general physical improvements, seem to be 
connected to positive outcomes on their psychological condition [17, 26]. As 
expected, a better psychophysical condition prevents hopelessness feelings, which 
in turn enhances adherence to NIV [26, 27]. However, the most significant results 
concern the mood disturbance [24], more than anxiety symptoms, where benefits 
are mild [16]. It may be that initial health anxiety shown by patients becomes 
more generalized over time through prolonged cognitive bias, such as misinter-
pretation of body sensation, and maladaptive behaviors, such as avoidance [19], 
which maintain anxiety symptoms despite improvements in breath, sleep, and 
daily activity.

So, using NIV treatments on patients affected by chronic respiratory diseases 
produces various benefits both in neuropsychological and psychology area: 
improved cognitive functions, especially in memory and attention; alleviated psy-
chological symptoms, especially mood disturbance; and improved quality of life 
with reduced isolation. However, despite NIV methodologies being well tolerated 
also in the elderly [22], negative experiences are reported by some patients. The 
most common are (1) difficulties in following their own breath rhythm and being 
forced to follow the machine’s pattern and (2) feeling of being powerless and vul-
nerable since they feel trapped in a vacuum cleaner bag [28]. This sensation may 
intensify anxiety and impact adversely on breathing, which in turn may cause a 
sense of loss of control, irrational behavior, and panic [19, 28]. Moreover, major 
psychological disturbance is produced by the patient perceiving limited indepen-
dence [28, 29], given by the actual need of a support device to breath [28]. Therefore, 
patient’s interpretation of the disease and of its perceived effect on their future, cop-
ing style, and approach toward life determine the NIV individual experience 
[26, 28].

In conclusion, NIV treatment in chronic failure diseases produces positive out-
come both in psychological and cognitive area, which in turn impacts positively on 
illness by preventing harmful behaviors and by improving adherence to the treat-
ment. However, the action of NIV alone appears to be insufficient to completely 
recover either the cognitive or the psychological symptoms. Therefore, it is impor-
tant to assess and monitor over time the cognitive and psychological aspects as well 
as the targeted therapies for both medical and mental health [19, 30].
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28Psychological, Social, and Economic 
Impacts

Annalisa Baglieri and Valentina Reda

28.1  Introduction

Chronic respiratory failure (CRF) diseases are associated with several adverse 
health outcomes, as sleep disorder [1], psychological and cognitive dysfunctions, 
decreased quality of life [2–4], and increased all-cause mortality [5]. These, in turn, 
have a detrimental impact on the patients’ everyday activities and social life. 
Moreover, the impact extends to their family and in particular to their spouses or 
partners: (1) Partners who share the bed with a CRF patient are more likely to expe-
rience sleep disturbance caused by symptoms that typically occur at night, as apneas 
and snoring [6]; (2) psychological dysfunctions, often connected to CRF diseases, 
impact on the intimate relationship satisfaction [7]; and (3) CRF diseases also have 
a severe economic impact, potentially affecting all the members of the family [8].

Some CRF diseases, as chronic obstructive pulmonary disease (COPD), severe 
asthma, or obstructive sleep apnea (OSA), can be effectively treated with noninva-
sive ventilation (NIV) techniques. To observe NIV efficacy, a systematic use by the 
patients is necessary, with OSA patients, in particular, applying NIV throughout 
their sleep on a nightly basis. Despite its efficacy, acceptance and adherence to the 
treatment are not optimal [9] and are influenced by social support, including spousal 
support [9–11] and socioeconomic background [12]. Thus, for this reason and 
because CRF impacts on patients’ partner, intimate relationship, and economic area, 
it is very important to consider the social and economic features of each patient’s life.

Moreover, for patients with CRF in the end stage, the use of NIV is a valid option 
when intubation has been excluded. Indeed, there is growing scientific evidence 
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supporting the use of NIV for palliative situations, for instance, in the terminal stage 
of patients with COPD, with neuromuscular disease or with cancer. In this instance, 
the goal of treatment with NIV is to provide palliative support only, improving dys-
pnea and extending survival. An important recommendation is that the decision 
regarding the treatment should be made by the patient, through informed consent, 
ideally before reaching the terminal stage and after having a frank dialog with 
healthcare professionals and family members. Moreover, patients should feel free to 
change their minds at any stage. In the palliative care field, another fundamental key 
point is focusing on carer’s feelings and coping skills which in turn impact on end 
stage NIV outcome [13].

28.2  Impact of NIV on CRF

28.2.1  Partner Quality of Life and Relationship Satisfaction

Typical symptoms of untreated CRF are major causes of sleep disturbance among 
partners [6], including difficulty in initiating and maintaining sleep, not refreshing 
sleep, and insomnia symptoms [14], that implicate fatigue [6] and daytime sleepi-
ness [6, 15], psychological distress [16], mood disturbance, increased anxiety level, 
difficulty in coping with life demands, decreased job performance, and worse fam-
ily and social life [17].

Stålkrantz et al. [18] describe a theoretical model according to which spouses 
handle OSA symptoms and their consequences in four dimensions:

 1. Sacrificing, in which spouses feel a significant responsibility for the family and 
miss the assistance from their partner due to their sleepiness and mood distur-
bance. Thus, on one side, sacrifices lead to a limited social and personal life to 
fully focus on the family, and on the other side, spouses find arduous to think of 
themselves as part of a couple but rather feel akin to a caregiver. This, together 
with the changes occurred to the partner because of OSA, negatively affects the 
relationship satisfaction.

 2. Controlling, in which the spouses feel the urge to tightly control every aspect of 
their partner’s life in relation to OSA. In this respect, controlling spouses feel 
anxiety and worry. For example, the breathing pauses during sleep cause anxiety 
and insecurity in the spouses, who may be bothered by the perspective that their 
partner could not start breathing again. Thus, the snoring operates as a control 
mechanism that gives a sense of security, despite being disturbing and generat-
ing anger. Even though spouses desire to sleep undisturbed, sleeping in another 
room is associated with the emergence of guilt. The control function manifests 
itself also during the day, typically in the form of frequent phone calls aimed at 
verifying that everything is fine.

 3. Changing, in which the spouses experience anxiety and fear about the future, 
both concerning their partner’s health in relation to OSA consequences. To cope 
with this, spouses adopt preventive measures through changes in their lifestyle.
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 4. Understanding, in which despite the OSA symptomatology of their partners 
exposing them to sleep disturbance, anger, and fatigue during the day, under-
standing spouses feel sorry for their partner and empathize with them.

Also the spouses of patients with advanced COPD report analogous feeling: loss 
of freedom, isolation, mental stress, and marital problems [19]. Frustration about 
lack of time for themselves, their isolation, and their perceived lack of control over 
their lives are feelings that spouses of COPD patients often express [20]. However, 
they also describe a powerful sense of duty care, despite the burden [20].

The behavior during sleep can be observed from the attachment standpoint [21]: 
feeling emotional and physical safety in proximity to our significant other promotes 
the optimal behavioral state to induce a relaxed and sound sleep, since the latter 
needs a downregulation of vigilance and a relative cessation of awareness. Thus, 
beyond CRF, it is not surprising that sleep and relationship problems tend to co- 
occur [16]. In fact, sleep deprivation is related to both psychological changes, as 
augmented irritability and reduction of empathy, positive mood and friendliness, 
and neuropsychological difficulties [22], that involve executive functions that are 
involved in problem-solving and emotional regulation [23]. Moreover, stress caused 
by relationship problems may lead to ruminative and intrusive thoughts, particularly 
during the night, which prevents a good sleep [24].

NIV treatments can improve the quality of sleep in CRF patients, which in turn 
improves their quality of life and promotes a better psychophysiological health [3, 
4, 25]. In particular, focusing on the psychological benefits, NIV treatments can 
improve executive functioning [2] and have a positive impact on mood disturbance, 
tiredness, energy levels [25], and diurnal and nocturnal social life [26]. Moreover, 
NIV methodologies can improve sleep quality of CRF patient’s partner [15, 27, 28]: 
spouses of OSA patients treated with continuous positive airway pressure (CPAP) 
show less sleep disturbance and better sleep quality after 1 month compared with 
spouses of OSA patients treated with placebo pills [27]; after 4 weeks, the partners 
of OSA patients treated with CPAP reported improvements in daytime alertness, 
mood, and relationship satisfaction. These positive effects sustain up to 1 year [28]. 
However, according to Stålkrantz’s theoretical model, some spouses of OSA patients 
treated with CPAP are troubled by the absence of their partner’s snore, especially 
during the first few nights; even so, spouses who are able to adjust to this new condi-
tion fall asleep faster, feel more energy, and are happier than before the CPAP treat-
ment [29]. The psychological and behavioral benefits reported by both patients and 
their partners upon using NIV techniques may explain the improvements observed 
in the global measure of marital satisfaction [6, 16] and sexual functioning [30]: 
NIV, compared with conservative treatments, displays decrements in the number of 
conflicts per week [31] and increases in sexual desire, lubrication, and orgasmic 
function [30].

The partners of patients [6] and the quality of their relationship play an important 
role in the adherence to treatment of CRF [6, 31]. This is not surprising, since CRF 
symptoms impact on sleep that is deeply interrelated with relationship functioning 
[16]. In fact, having a live-in partner, or high frequency of bed sharing, may 
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positively influence patients’ acceptance to treatment [6]. Likewise, a lower marital 
conflict is related to a better adherence to treatment [31]. Consequently, being 
involved in a relationship characterized by negative emotions as anger, criticism, 
and upset feeling may constitute a barrier for NIV adherence in CRF diseases [31].

In conclusion, symptoms and treatments of sleep disorders, such as those that 
occur in CRF diseases, are likely to have relevant effects both on patients and their 
partners. In addition, partner and marital relationship may influence the compliance 
to the whole NIV treatment. Hence, both in diagnostic and in management phases, 
the adoption of a dyadic perspective is suggested [6, 9].

28.2.2  Economic Burden

The families of patients with chronic illness face a significant financial burden 
related to the consequences of the disease and to its treatments. Furthermore, CRF 
diseases induce multiple medical problems (e.g., cardiovascular disease) that pos-
sibly increase the need of relying on healthcare [32]. Even before the diagnosis is 
concluded, CRF patients, such OSA, use healthcare services heavily [33].

Collateral damages of the sleep disturbance associated with CRF on the patients 
and their partners, such as tiredness, fatigue, emotional dysfunction, and cognitive 
impairment, may badly impact on job performance [34, 35], which relapse on per-
sonal finance level especially for low-salary workers and for those who live in coun-
tries with poor welfare programs [34]. Moreover, poor sleep quality is related to 
work-related injuries [36]. Deficits in vigilance and in reaction time result, also, in 
poorer driving performance and increased car accident rates [37]. Thus, CRF dis-
eases, as COPD and OSA, are associated both with direct and indirect costs. Direct 
costs are related to healthcare resource use: besides hospitalization, which is the 
most onerous [38], other direct costs are home oxygen therapy, specialist visits, and 
drug use by both patients and partners [39]. Indirect costs are related to reduction in 
work productivity [33, 38]. The interaction of direct and indirect costs constitutes a 
social economic burden [38]. In these patients’ cohorts, using NIV methodologies 
produces various benefits both in physical and cognitive areas [2–4, 25], which have 
positive impact on the economic burden related to CRF. In particular, home NIV 
therapy of CRF disease, as OSA or COPD, reduces healthcare utilization [32, 40]. 
Moreover, when home NIV treatment is integrated in a multifaceted intervention 
program that includes patient education and medication reconciliation, the reduc-
tion is more consistent [40].

Benefits obtained by using NIV treatments, as improvement in cognitive func-
tions [2] of CRF patients and decrement in daily sleepiness [14] and sense of fatigue 
of both CRF patients [6] and their partners [15], are the basis of the reported car 
accident reduction related to the use of NIV in CRF patients [37]. Moreover, these 
same benefits in association with the improvement in mood disturbance [17] and 
with the better emotion regulation [23] imply an enhancement in work productivity, 
in terms of enhancement in motivation, reduction of absenteeism [35, 36], more 
efficacy in performance [35], and better social relationship with colleagues.
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In conclusion, home NIV treatment of CRF diseases and improving physical, 
psychological, and social health of the patients and of their partners have a positive 
secondary effect at the economic level for both individuals and society. These results 
are in harmony with the goal of modern health policy that pursues the goal of 
improving care quality and reducing high healthcare cost.

28.3  Psychological, Social, and Economic Impacts of NIV 
on Palliative Care: Family Members and Healthcare 
Professional Perceptions

A recent study [41] assesses medical caregivers, patients, and their relatives’ per-
ception of their emotional experience during NIV in intensive care unit. Nurses 
generally report more negative feelings than other categories, despite strong recog-
nition of NIV efficacy. By contrast, relatives are poorly convinced about the efficacy 
of NIV, and it is more frequently considered to be a stressful treatment or a trau-
matic experience by medical caregivers than by patients and their relatives. In par-
ticular, nurses feel that care of a NIV patient is excessively time-consuming, and 
they have a negative perception of this therapy (i.e., “it is an aggressive device,” “it 
makes patients suffer”). Concerning patients and their relatives’ feelings, they report 
a high level of anxiety associated with a NIV session (37% of patients and 45% of 
relatives). Specifically, “dyspnea during NIV,” “long NIV session,” and “the need to 
have someone at the bedside” are identified as risk factors of high anxiety in patients; 
similarly, “seeing their next of kin experiencing difficulties to make themselves 
understood” is associated with a higher level of anxiety in relatives. Indeed, patients 
with NIV-induced anxiety express the need to have beside support and to share their 
experience with their relatives. However, in health environment, since there is not 
an open visiting policy, this expressed need might not be satisfied.

Searching for a home or “homelike” environment is always an important part of 
palliative care because it can best meet patients and family member’s needs. There 
is an international move to reduce hospital stays, healthcare costs, and inappropriate 
lengthy hospital admissions and to more closely meet patient and family choice. In 
turn, meeting patients’ and families’ preferences has been gaining relevance in the 
last years due to the increased recognition for the need to empower patients and 
families (for instance, with advanced care planning).

In the United Kingdom, Dr. Cicely Saunders [42] developed inpatient hospices 
as an alternative to hospitals, where the hospice staff are the “hosts” to patients and 
their families and provide a more homelike environment. Soon after, she and her 
colleague Dr. Mary Baines recognized the need to feed the end of life care’s prin-
ciples back to the patients’ own homes [43, 44].

Nowadays, the home palliative care has an important psychological, social, and 
economic impact, because it results in higher caregivers’ and patients’ satisfaction, 
in reduced length of stay in hospitals and in reduced healthcare costs, and in greater 
odds of dying at home according to the preference of most people [45]. About that, 
there is consistent evidence across many studies that home is the main preference as 
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place of death (25–87% favoring home deaths, depending on whether the question 
is asked to patients, caregivers, or general population) [46], and in many studies, 
this is followed by a preference for inpatient hospice (9–30%). Hospital and nursing 
homes instead have lower preferences [47].

In general, the experiences of the dying process and its outcomes differ by place 
of death. There is not still consistent evidence suggesting that home is better than 
dying in hospital for patients and family carers. There is some evidence suggesting 
that psychological, social, and holistic measures of the patient’s well-being in the 
last weeks or days of life may be better for patients dying at home [48]. As confir-
mation of this evidence, in a recent study [49] investigating the experiences of 
patients with motor neuron disease (MND) using NIV, family carers, and healthcare 
professionals (HCPs) involved in their caring, all patients report wishing to die at 
home (“he didn’t want to go to hospital … I think what was on his mind was he 
didn’t want to die in the hospital … he wanted to die with us, with his family that’s 
what was on his mind, I think”—by a carer).

According to a study published in the New England Journal of Medicine [50], 
home is the most common place people are choosing to spend their final days of life, 
and this end of life trend is growing since the early 2000s. From 2003 to 2017, the 
percentage of people dying at home increased from 23.8% to 30.7%, and at the 
same time, deaths that occurred in hospitals fell from 39.7% in 2003 to 29.8% 
in 2017.

This finding may be attributed in part to growth in home hospice care, which 
provides pain management and emotional support and care to terminally ill patients 
as well as their families. The National Hospice and Palliative Care Organization 
reports in 2017 a 4.5% increase of beneficiaries receiving home hospice care from 
the year before.

Furthermore, dying at home may be preferred because home is the place where 
we spend the most important moments of our lives, a place that’s most familiar to 
us. The home is the first place where the bond with the attachment figures develops 
and helps family carers and patients to feel more secure [51]. An attachment figure 
serves as a “secure base” in a safe environment, and an attachment figure’s real or 
expected disappearance induces “separation distress.” According to attachment the-
ory, individuals are supposed to refer to their attachment figures during the whole 
life cycle. During early childhood, primary caregivers (usually one or both parents) 
often have attachment functions; in later childhood and in adulthood, a wider vari-
ety of relationship partners can have attachment functions, including siblings, close 
friends, healthcare practitioners, and also pets, and the faith in God may become 
sources of attachment [52]. A serious illness will routinely activate attachment 
behaviors in patients and family members.

In the home palliative care field, family carers identify both positive and negative 
meanings associated with the experience of providing palliative care in home- 
ventilated patients [53, 54]. One of the main benefits of being in the home setting is 
the ability to continue with normal life as much as possible [55–59]. Normal life is 
engendered by different things. Some family carers describe their relationship with 
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the dying person [59, 60] and the routine of day-to-day home life [57, 60]. Others 
feel their ability to continue with hobbies and work patterns is important [58].

For some family carers, a home death facilitates bond development with the 
dying person, for example, adult children spend more time with a parent than they 
had for many years [58]. Family carers also feel they are able to make a better 
assessment of the patient’s comfort, as a result of spending long periods of time 
together in the private home, something that may be restricted in hospital settings, 
due to visiting hours and open ward environments [57]. The wishing to die at home 
can be attributed to “the degree of control and freedom that patients and their fami-
lies have over how things are going to happen.” Indeed, people have a variety of 
cultural and spiritual needs related to death, often involving large gatherings of fam-
ily members. Into a hospital, they lose “the ability to pack 30 people into a room,” 
or many hospitals also have strict limits on young children and pets as visitors. 
Family carers feel they are more in control when they are able to define routines, 
such as meal times and visiting times [60]. Family carers also feel the home setting 
allows them to spend more time with family and friends [51], to avoid stressful 
separations [51], and it is helpful in “distracting” the patient at times to counteract 
a sense of helplessness [57]. The ability to continue previous activities may decrease 
the family carer’s vulnerability and protect against fatigue and burnout [58]. At the 
actual point of death, the home environment is perceived as helping to provide a 
sense of peace and dignity [60].

Thus, maintenance of normality is perceived as supporting a positive experience 
of a home death for family carers; however, the burden of caring is identified as 
being a major contributing factor toward experiencing the dying process negatively 
[56, 58, 61]. Burden is seen to be the result of feeling homebound [61], isolated [56, 
61], and sleep deprived [61–63]. Women feel homebound to a higher degree than 
men [61]. For family carers, feelings of togetherness with the dying person are in 
conflict with a perception of isolation from the outside world, especially when fam-
ily carers are alone with the burden of responsibility that came from being the only 
person there to meet care requirements [56, 64]. Isolation is also felt when the con-
tribution made by family carers is not acknowledged by formal paid carers [56, 65]. 
Indeed, the family burden results are high in the home care of ventilated patients 
since they often receive a low professional support and, in NIV patients, some tech-
nical problems may occur, mainly related to changes in masks as patients become 
more ventilator-dependent [54]. The burden of care results in many family carers 
experiencing a range of feelings and emotions including fatigue, stress, distress at 
witnessing disease progression, frustration, and uncertainty [55]. Specifically, in 
some cases with NIV, these latter perceptions are confirmed when patients are less 
likely to be conscious of their disease and they report a higher feeling of progressive 
worsening compared with those under invasive mechanical ventilation. Concerning 
the economic burden in home-ventilated patients, it is reported to be high (“… his 
brother took a leave from work … his father was retired, and had to tap into retire-
ment savings”); however, in those patients receiving NIV compared with those 
undergoing invasive mechanical ventilation, the costs due to the ventilation itself 
are reported to be considerably lower [54].
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A home death can be extremely difficult for family members who are thrust into 
unfamiliar healthcare roles, because in this situation the primary responsibility for 
the daily care of the patient is transferred from the medical system to the patient 
themselves and/or their informal caregivers.

Patients at the end of life often have pain and shortness of breath, two potentially 
upsetting experiences for loved ones to witness and treat. Even during NIV treat-
ment, negative effects on carer’s day-to-day activity related to loss of freedom and 
increase of burden and fatigue are highlighted. Family members often feel “a sense 
of obligation” to take care of their loved ones [49].

Other important issues, concerning the NIV use in the terminal stage, are the 
issues of timing reported by professionals when patient is in hospital that could be 
responsible for the wish to die at home not being achieved. Participants describe 
how discussion of advanced care plans requires careful timing to ensure that it is 
carried out early enough, and staff with the knowledge of the care plan needs to be 
available at key times of rapid deterioration [49]. Moreover, healthcare profession-
als do not often expect a so rapid deterioration of patient (“It felt like a more sudden 
and dramatic end than I had imagined. I had imagined being able to guide the family 
through it in a bit more of a controlled way than when it eventually happened”).

While the rapidity of the final phase reportedly creates issues, it is also described 
as a positive element in terms of being easier for families (a family carer said: “I 
didn’t realize how quickly he would go down, I really didn’t. But I’m thankful that 
he did”) because the patient’s suffering ceases.

Concerning positive impacts of NIV use, in terms of extending life and support-
ing breathing, descriptions of the final days and hours of patients who die with the 
mask appear little different from those who do not. It tend to be peaceful end 
moments, with no struggle for breath in the final moments (“It just looked like he 
was asleep” by a family carer).

Another issue for NIV use in the end stage, with a high psychological impact in 
professionals and family carers, concerns the machine continuing to operate after 
the patient is deceased (a healthcare professional’s perception: “one of the difficul-
ties afterward was—is he still breathing, because the machine was breathing for him 
and then she used her judgment to make the decision to turn the machine off because 
that would be a very distressing situation where the machine was breathing for 
somebody who had passed away”) [49]. Indeed, according to Bowlby’s attachment 
theory, when affectional attachments are broken or lost, individuals experience dis-
tress and emotional disturbances. The absence of the attachment figure produces 
anxiety and separation distress [66].

28.4  Conclusion

Finally, some CRF diseases can be treated with NIV method, also in the end stage 
of life as palliative support. Despite NIV efficacy, acceptance and adherence to the 
treatment are influenced by patients and their carers’ psychological features, social 
support, and socioeconomic background [9–12]. Patient’s partners and their 
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relationship quality play a fundamental role in the adherence to NIV treatment in 
CRF diseases; indeed partner and marital relationship may influence the compliance 
to the whole NIV treatment [6, 31]. Moreover, the chronic illness and the conse-
quences of the CRF disease and its treatments have an important impact on emo-
tional experience, cognitive functioning, and social context of patients and their 
partners [20, 22, 23]. Indirect costs (i.e., reduction in job performance) and direct 
costs (i.e., hospitalization, home oxygen therapy, specialist visits, drugs) often con-
stitute a social and economic burden [38]. Specifically, NIV treatment in CRF 
patients produces psychological, social, and financial benefits, improving executive 
functions, mood, energy levels, work productivity, motivation, social relationship, 
and economic level in patients and partners [2, 14, 15, 17, 23].

Also in the palliative care field, the acceptance to NIV treatment is influenced by 
family members and professional healthcare feelings and experiences. The psycho-
logical, social, and financial impact of NIV use, in intensive care unit or at home, is 
characterized by positive and negative outcomes associated with the experience of 
carers to provide palliative care in the end stage of life. Thus, NIV treatment may 
result positive in terms of extending life and supporting breathing allowing peaceful 
end moments, and at the same time, it may be perceived as a stressful treatment or 
a traumatic experience [41, 53, 54].

In conclusion, a common and fundamental aspect about NIV treatment both in 
CRF diseases and in palliative situations is the importance of considering and focus-
ing on perceptions, and feelings of all the players, patients, family, and professional 
carers, may influence adherence to treatment.
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29Neurology and Psychiatric Cognitive 
Recovery

Chiara Galli

29.1  Neurofunctional, Neuroanatomical, and Cognitive 
Changes Related to Respiratory Failure. What 
Challenges for Recovery?

29.1.1  Obstructive Sleep Apnea Syndrome

Obstructive sleep apnea syndrome (OSAS) is characterized by recurrent courses of 
complete or partial collapse of the upper airway during sleep and includes sleep 
fragmentations, snoring, and excessive daytime sleepiness that lead to repetitive 
apnea, chronic hypoxia, oxygen desaturation, and hypercapnia [1]. As a result, 
OSAS causes systemic and local inflammation [2, 3] that might trigger the impair-
ment of the vascular endothelial cells and modify the structure and function of ves-
sels [4]. Systematic reviews provide evidence that OSAS plays a very important role 
in the emergence and development of cognitive dysfunctions such as vigilance and 
attention, verbal and visual delayed long-term memory, visuospatial and construc-
tional abilities, and executive function [5–7]. Many studies suggest that OSAS 
patients with cognitive impairments are associated with structural alterations in dif-
ferent brain regions, such as gray and white matter, hippocampus, thalamus, cere-
bral cortex, brain stem, basal ganglion, frontal, temporal, occipital and limbic lobes, 
superior frontal gyrus, cingulate gyrus, and cerebellum [8–13]. However, Kim and 
colleagues indicated that CPAP treatment is a significant factor correlated with 
brain structural recovery [14]. Likewise, Castronovo et  al. [15] found that after 
12  months of CPAP treatment, both voxel-based morphometry (VBM) and 
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diffusion tensor imaging (DTI) indicated significant improvements in all brain 
regions assessed as compromised previously, suggesting that some of the abnor-
malities are not permanent and can be reversed after treatment.

29.1.2  Acute Respiratory Distress Syndrome and Brain Injury

Brain injury is an important problem of public health and social economy of the 
world. Patients with brain injury usually need mechanical ventilation (MV) in inten-
sive care unit (ICU). Most patients can wean from MV as soon as possible. However, 
more than 20% of patients still need ventilator support after 21 days [16], particu-
larly tracheotomy or NIV for further treatment. Dong et al. demonstrated that NIV 
was associated with lower postoperative pulmonary infection incidence, shorter 
duration of invasive mechanical ventilation, better level of consciousness at ICU 
discharge, compared with tracheotomy, and this suggested that NIV may accelerate 
the recovery of consciousness in brain injury surgery patients [17].

Acute respiratory distress syndrome (ARDS) survivors experience a high preva-
lence of cognitive impairment at hospital discharge, at 1 year and at 5 years [16, 18]. 
Upon 1-year follow-up, survivors demonstrate impaired executive function and 
short-term memory [19, 20].

ARDS in the context of acute brain injury is characterized by earlier sympathetic 
activation and potential interactions between positive pressure ventilation, cerebral 
autoregulatory, and microcirculatory function [21]. ARDS independently predicts 
mortality and poor neurological outcome in patients with acute brain injury [22]. 
Profound hypoxemia can predispose patients to hypoxic delirium phenotypes [23], 
and lower PaO2 levels are associated with long-term cognitive impairment at 
12-month follow-up, particularly in the domains of executive function and psycho-
motor tasks [19, 24]. ARDS is frequently triggered by sepsis characterized by ele-
vated peripheral cytokines and cerebral hypoperfusion [25]. Peripheral cytokine 
elevation alters blood-brain barrier metabolism by activating endothelial cells, 
while simultaneously impairing systemic and cerebral blood flow, altering glucose 
metabolism in the brain, and exposing patients to deleterious environmental factors 
in the course of treatment [25]. Neuroimaging comparisons of ARDS survivors 
within a year of hospital discharge, versus healthy matched control patients, demon-
strate accelerated cerebral and hippocampal atrophy [26].

Evidence for distinct patterns of inflammatory damage, the predilection of cyto-
kines for the hippocampus, and activation of systemic inflammatory pathways in 
high tidal-volume mechanical ventilation collectively support minimizing tidal vol-
ume as much as possible to avoid ARDS helping prevent further endothelial and 
microglial activation of the inflammatory cascade. Control and monitoring param-
eters such as positive end-expiratory pressure (PEEP) and fluid balance in the inten-
sive care unit setting should be essential to optimize treatment on an individual basis 
to minimize the risk of long-term cognitive impairment [27].
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29.1.3  Amyotrophic Lateral Sclerosis

Amyotrophic lateral sclerosis (ALS) is a multisystem disorder accompanied by 
motor deficits and cognitive changes [28]; the latter are evident in up to 50% of 
patients [29, 30] and can contribute to the disease burden for patients and caregivers 
[31]. A frontotemporal pattern of dysfunction [29, 32, 33] is typical of ALS with 
cognitive deficits concerning executive dysfunction, particularly verbal fluency, 
visual attention, and memory [34, 35]. The mechanisms underlying these cognitive 
changes may be explained by the neurodegenerative process in the brain, but also 
respiratory compromise in ALS patients may contribute to the development of cog-
nitive dysfunction [36, 37]. Improvements in memory and executive function were 
observed through noninvasive ventilation [36]. Huynh et  al.’s [38] study demon-
strated that ALS patients with reduced forced vital capacity (FVC) had significantly 
poorer overall cognitive function (especially memory, attention, and verbal fluency) 
compared to those with preserved respiratory function suggesting a linear decline in 
cognitive function in relation to the progressive deterioration of lung function in 
ALS. Reduced vital capacity can affect the brain in several ways, including chronic 
persistent hypoxia from continuous hypoventilation and chronic intermittent 
hypoxia from sleep-disordered breathing. The authors suggest that an extensive 
evaluation of the respiratory status in ALS patients should be mandatory in those 
with cognitive impairment and that the presence of cognitive dysfunction may pro-
vide an early indication for NIV treatment in patients with ALS with respiratory 
compromise. Treating respiratory dysfunction may alter the progression of cogni-
tive impairment improving quality of life in ALS patients.
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30Non Invasive Ventilation

Nicola Vargas, Loredana Tibullo, Angela Pagano, 
and Andrea Fabbo

30.1  Introduction

There are many definitions of do not intubate (DNI) orders, and there is little agree-
ment about them. Variability in DNI orders according to global location may reflect 
differences in policies, practices, medical ethics, social attitudes, culture, and reli-
gion. Characteristics of patients, families, physicians, and hospitals (including ethi-
cal climates, implementation of advance care planning, as well as the availability of 
ICU beds and ventilators) also play important roles [1]. Some authors considered 
DNI patients of advanced age bed-ridden with severe cognitive impairment and 
severe and multiple comorbidities, and short life expectancy [2]. They informed the 
family members about the status of DNI. The physicians, especially in older patients, 
may evaluate the DNI status many times during normal clinical practice. Hence, 
DNI was based mainly on physician assessment of age, comorbidities, or poor prog-
nosis. Azoulay et al. [3] defined DNI as “patients who themselves declined tracheal 
intubation and those in whom the healthcare staff considered that the tracheal intu-
bation was not appropriate.” A French research team provided a more complex defi-
nition [4]. The decision about DNI was made by the patient themself whenever 
possible or by a multidisciplinary team including physicians and nurses caring for 
the patient when the latter cannot make such a decision. Patients were classified as 
do-not-intubate when their physical disability and underlying debilitating condi-
tions made them poor candidates for intubation. Physicians informed the family of 
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the patient clearly and loyally, and provided all efforts to make them understand and 
adhere to the medical decision.” The DNI not related to a clinical scenario has 
advanced directives and has declared their wishes before hospital admission. The 
remainder had their DNI status established following admission [5]. But, is it ethical 
to use noninvasive mechanical ventilation (NIMV) in patients considered to be 
under the limitation of therapeutic efforts (LTE)?

30.2  Ethical Evaluation

Access to intensive care is appropriate for all those patients who need active moni-
toring and support of insufficient vital functions (respiratory, cardiovascular, neuro-
logical, metabolic). The decision of whether to proceed with hospitalization or 
discharge from the intensive care unit cannot be separated from a global assessment 
of the patient that takes into account two aspects, both important and closely con-
nected, which are the ethical and the clinical evaluation.

In accordance with literature [6–8], an ethical evaluation must take into consid-
eration the following ethical principles: autonomy, beneficence, non-maleficence, 
and justice. The first ethical principle is autonomy concerning the patient’s right to 
self-determination regarding their own health choices. Therefore, a dialogue 
between health professionals and patient/family is necessary in order to explain the 
health and care objectives. Informed consent is strongly related to the assessment of 
a patient’s decision-making capacity (DMC) for treatment. In fact, the concept of 
“mental capacity” refers to the ability of an individual to make decisions [9]. The 
prevalence of cognitive impairment without dementia steadily increases with age 
and affects a large part of the elderly population, and this is a condition that is fre-
quently observed in patients who could be admitted to an intensive care unit and 
which must be evaluated by physicians before a DNI order. In the absence of 
advance directives from the patient, it is essential to reconstruct the patient’s will 
through the testimony of family members (substitute judgment or delegate) and 
seeking the best interest of the patient through the balance between the expected 
benefits and the severity of the treatment. In every chronic diseases, the formulation 
of an advance planning of care should therefore always be encouraged, thanks also 
to the intervention of the doctor or other specialists who treat the patient so that their 
wishes are respected in cases where a mental incapacity due to the worsening of the 
clinical condition. In Italy, this is possible thanks to Law 219 of 2017 [10] which 
defines the rules on informed consent and advanced directives (AHCD). The prin-
ciple of beneficence refers to the moral obligation to act for the good of others 
through the prevention-removal of evil or damage; this principle is the basis of 
medicine, whose mission is precisely preventing, diagnosing, and treating diseases 
in order to promote patient health. However, cultural and ethical developments have 
gradually led to the addition of autonomy to this principle, supporting one more 
subjective interpretation of the patient’s best interest. The principle of non-malefi-
cence was well known to doctors ever since the Hippocratic precept of primum non 
nocere. The concept of non-maleficence includes do not harm the patient and the 
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need to assess the risks and the benefit/risks ratio balance of a treatment that, 
although effective, it could be harmful to the patient. The principle of justice refers 
to the obligation to treat all patients without limitations related to age, sex, social 
status, or religious belief. The only criteria to be used are related to clinical appro-
priateness and ethical lawfulness. However, the concept of justice is not limited only 
to the patient’s right to access available treatments, but also to the correct distribu-
tion of resources, especially in the context of their scarcity [11]. These four princi-
ples are then closely connected with another important concept related to the 
proportionality of care which defines the appropriateness of a treatment based on 
some elements: improvement of the quality of life, prolongation of survival, prob-
ability of success, and burdens (in terms of stress and suffering) related to the treat-
ment itself. An emerging issue is the management of elderly patients with 
multimorbidity, cognitive impairment, and respiratory failure due to Covid-19 
which requires hospitalization in intensive care and could be placed in the category 
of DNI orders. In fact, public health emergencies require clinicians to change their 
practice to respond to the care needs of populations. The shift from patient-centered 
practice to patient care guided by public health duties creates great tension for clini-
cians because of the contrast between the “duty of care” (focus on the individual 
patient) whose goal is to relieve suffering and respect the rights and preferences of 
patients and “duties of public health” that recognizes moral equality of persons, 
promote equity in distribution of risks and benefits, promote public safety, protect 
community health, and fairly allocate limited resources [12]. A review study [13] 
that reported literature focusing on older critically ill patients to support physicians 
in the multiple-step decision-making process shows a wide variation in triage prac-
tices, treatment intensity levels, end-of-life practices, discharge practices, and 
involvement of multidisciplinary team and geriatricians. Another recent review 
highlights that ICU doctors receive only minimal training on medico-legal issues 
and there is considerable uncertainty in ethical and legal terms regarding the man-
agement of terminally ill patients [14].

30.3  NIV and DNI

Schortgen et al. [15] applied NIV in 40% of the very old patients with a DNI order. 
The 6-month survival rate of very old patients was 51% with satisfactory living 
conditions. However, the number of survivors needing chronic respiratory support 
was more frequent after than before ICU admission. Hospital survival of very old 
patients was similar to younger patients when NIV was applied for the recom-
mended indications, i.e., CPE-AOC respiratory failure and the prevention of postex-
tubation ARF out of a DNI context. Furthermore, NIV in DNI was associated with 
poor outcomes in very old and younger patients. A study found that the use of NIV 
rapidly increased from 2000 to 2017 among Medicare beneficiaries at the end of 
life, especially among persons with cancer and dementia. The findings suggest that 
trials to evaluate the outcomes of NIV are warranted to inform discussions about the 
goals of this therapy between clinicians and patients and their healthcare proxies 
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[16]. For these patients for whom endotracheal intubation is questionable, or care is 
centered largely on symptom palliation or both, NIV failure requires the intensifica-
tion of comfort measures only, adequately performed in totally or partially “open” 
environments [17]. Vargas et al. [18] stated that very old DNI patients with ARF 
could be treated with NIV in a half-open geriatric ward with trained physicians and 
nurses. The presence of family members may improve patients’ comfort and reduce 
anxiety levels even at the end of life. Further studies are needed to address the effec-
tive role of NIV in very old patients with DNI decisions.

30.4  DNI and Psychiatric Disorders

Patients with psychiatric disorders may often present respiratory failure. For exam-
ple, they are more easily subject to substance and drug abuse, they are often heavy 
smokers, and antipsychotic drugs can have metabolic and motor side effects which 
can impair effective breathing. Schizophrenia, for example, is associated with an 
increased risk of developing respiratory failure, pneumonia, COPD, and recurrent 
bronchitis. Psychosis, and in particular schizophrenia, is highly correlated with sui-
cide attempts that can lead to hospitalization in semi-intensive or intensive care and 
give rise to the need for ventilatory therapy. Finally, people with psychosis can have 
pneumonia, asthma, COPD, myocardial infarction, or heart failure. There are few 
studies on NIV in patients with psychiatric disorders, and these studies show that 
the presence of a psychiatric condition is a prognostic element of failure of NIV. It 
was highlighted that patients suffering from psychosis generally have less access to 
NIV and are intubated earlier. Among those who initiate NIV, psychotic patients 
have a higher risk of being subsequently intubated and generally a greater risk of 
mortality [19] mainly due to: (1) poor or absence of collaboration from patient; (2) 
worsening of psychiatric symptoms when this patient is assisted in an intensive care 
setting; (3) stigma related to mental illness; (4) use of NIV without specific indica-
tions (a recent study shows that in a large sample of people affected by psychosis, 
neurological disorders, or substance abuse admitted to NIV, only a third of them had 
a condition for which NIV was indicated) [20]. In July 2015, Matsumoto and col-
leagues published the results of a retrospective study in BMC Pulmonary Medicine 
titled “The Role of Sedation for Agitated Patients on Noninvasive Ventilation: 
Clinical Practice in a Referral Hospital.” The study looked at 3506 patients who had 
undergone noninvasive ventilation (NIV) due to respiratory failure; 3.4% of them 
(no. 120, 81 DNI, and 39 non-DNI) had received sedation due to agitation during 
NIV. The study found that 96% (no. 115) of patients were able to continue NIV with 
sedation, but the mortality rate for DNI patients in the continuous use group was 
significantly higher (81%) While the intermittent use had lower mortality (57%). 
Additionally, the study found that there was a significant increase in PaCO2 levels in 
the continuous sedation group 24 h after initiation, suggesting that although seda-
tion improved NIV compliance, continued sedation had more negative outcomes 
than intermittent sedation in this patient group [21]. Overall, of the patients who 
received sedation, 60% received it intermittently, while 31% switched to continuous 
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use and 9% were continuously sedated by start of application. The baseline severity 
between the DNI and non-DNI groups was similar, and none of the DNI patients 
required intubation due to agitation during NIV. Therefore, the authors concluded 
that sedation during NIV can help avoid NIV failure in agitated patients, but more 
studies are needed. In fact, studies on the frequency of sedation in patients undergo-
ing NIV with psychiatric problems are known to be insufficient [22]. There is likely 
to be variability in the use of sedatives between different hospitals and regions of the 
world. There is also great variability between reports on sedation rates, with a 
review conducted by Longrois and colleagues finding a sedation rate of 25% of all 
NIV patients and 40% of critically ill patients [23].

30.5  DNI and Neurological Disorders

Among chronic neurologic disorders that can require NIV, there are neuromuscular 
diseases, which include motoneuron disease, Duchenne disease, post-polio syn-
drome, spinal muscular atrophy, several congenital muscular dystrophies, and 
Charcot-Marie-Tooth disease. The evolution and development of NIV have had a 
major impact on the natural history of neuromuscular diseases (NMDs), where 
respiratory failure is one of the most common causes of premature death. In these 
patients, treatment with ventilatory support has remarkably increased survival and 
improved the quality of life. In patients with slowly progressive diseases, NIV sta-
bilizes the vital capacity, increasing the PaO2, decreasing the PaCO2, and improving 
the quality of sleep. NIV should be indicated in all neuromuscular patients with 
symptoms of respiratory fatigue (orthopnea) associated with functional respiratory 
dysfunction or symptoms of hypoventilation in the presence of hypercapnia or noc-
turnal desaturation [24].

The aim of respiratory management of patients with NMDs includes: ventilatory 
support, cough augmentation, and lung volume recruitment in order to avoid func-
tional decline and atelectasis. Regarding ventilatory support, noninvasive mechani-
cal ventilation can promote the unloading of the respiratory muscles, resetting of the 
respiratory center, and improvement in lung mechanics. All of these benefits can 
translate into an increase in survival in patients with NMDs and quality of life [25, 
26]. Motoneuron disease (MND), also known as amyotrophic lateral sclerosis 
(ALS), is a fatal neurodegenerative disease characterized by the loss of upper and 
lower motor neurons in the brain and in the spinal cord. The National Institute for 
Health and Care Excellence (NICE) assessed that the use of NIV in the management 
of people with ALS represents a cost-effective use of resources and can improve 
survival, quality of life, and cognitive function [27]. The NICE guidelines under-
lined also that the decision of starting NIV must be proposed by a multidisciplinary 
team. The patient must be informed about the benefits and about the difficulties that 
they can experiment during the treatment. NIV can be considered also as a treatment 
for patients in the terminal phase of the disease and it seems to be not associated 
with any adverse effects [28]. Treatment of respiratory insufficiency with noninva-
sive ventilation (NIV) improves ALS patients’ quality of life and survival. 
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Evidence- based practice guidelines for the management of patients with ALS rec-
ommend treating respiratory failure with NIV and using mechanical insufflation/
exsufflation to improve clearance of airway secretions. In Duchenne muscular dys-
trophy (DMD) noninvasive ventilation is associated with fewer respiratory hospital-
izations, lower costs, and more compliance than invasive ventilation, thanks to its 
safety, convenience, comfort, and in general more acceptability. There are several 
studies that have not found correlation between NIV and improvement in survival 
[29], but in other studies, the survival seems to be the same in patients in continuous 
NIV and in tracheostomy ventilation even more when NIV is used also for assisted 
cough [30]. A predominately nocturnal NIV use prolongs survival in some patients; 
hence, NIV is currently considered the first-line treatment in DMD [31]. In spinal 
muscular atrophy (SMA), a genetic disease, due to the mutations in the survival of 
motor neuron (SMN1 or SMN2) gene, NIV can provide periods of rest for inspira-
tory muscles, can prevent pectus excavatum, maximize cough flows, and maintain 
normal alveolar ventilation. Some studies shown that NIV and invasive mechanical 
ventilation can improve survival in patients with SMA1, even if the survival is lower 
in patients in NIV compared to invasive ventilation maybe due to difficulties in 
clearing airways due to bulbar dysfunction [32, 33]. According to some authors, 
NIV can be started also before the development of respiratory failure in order to 
reduce dyspnea and it is now widely accepted as the first-line treatment of respira-
tory failure in children with SMA1 [34]. There are several diseases associated with 
central hypoventilation, which can be congenital or acquired. The congenital forms 
of central hypoventilation include congenital central hypoventilation syndrome; the 
syndrome of rapid-onset obesity with hypothalamic dysfunction, hypoventilation, 
and autonomic dysregulation due to familial dysautonomia; Chiari malformation; 
Prader-Willi syndrome; and mitochondrial disorders. Acquired condition of central 
hypoventilation include brain tumors, central nervous system infections, encephali-
tis, trauma, and sequalae from neurosurgical procedures. All patients with congeni-
tal central hypoventilation syndrome (CCHS) require mechanical ventilation, which 
can be continuous or it can be used just during sleep. Many infants will require 
tracheostomy, which is preferred when continuous ventilation is needed. Older chil-
dren may be able to be ventilated with noninvasive ventilation. Noninvasive positive 
pressure ventilation (NIPPV) through nasal or face mask can be used especially in 
children who require only nocturnal ventilation [35]. Brain stem lesions, surgical 
incisions or traumatic damage into the second cervical segment of the spinal cord, 
infarction in the respiratory center, encephalitis, and tumors can lead to alterations 
in central control of breath. Noninvasive ventilatory support can be used in these 
patients, during sleep, when hypoventilation is more important, but also during the 
daytime to facilitate eating, speech, and coughing. NIV can reduce tachypnea and 
dyspnea [36]. Neurological disorders which require the use of NIV are diseases 
with poor prognosis and poor quality of life. The burden of these diseases is so 
important that finding a therapy that can improve quality of life or survival is cru-
cial. NIV, in these disorders (especially when there is no indication for endotracheal 
intubation), seems to achieve these goals, and it can be a useful tool (in addition to 
older patients with high level of comorbidity and dementia or people with chronic 
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neurological diseases) for young people (in case of neurological congenital disor-
ders) and their families. If the advantage in terms of survival and global quality of 
life is small, it can be enough for these patients and their families destroyed by 
emotional and physical burden of serious illness.

30.6  Conclusion

NIV can be considered, even if partially, a palliative treatment because it reduces 
respiratory symptoms linked to serious pathologies such as neuromuscular diseases, 
neurological disorders, severe psychosis, or substance abuse although psychotic 
patients have a higher risk of being subsequently intubated and generally a higher 
risk of mortality. While NIV is a widely accepted therapeutic option, it is still 
debated whether NIV improves survival over invasive ventilation without changing 
the natural course of the disease [24]. The use of NIV as a palliative treatment in 
respiratory failure and chronic dyspnea is becoming more frequent, especially in 
older patients, and this category of patients is included in the DNI order concept. 
Certainly, the DNI order could not be considered an indication for NIV; however, 
the use of NIV as a palliative methodology is increasing especially in older and 
complex patients and at the end of life [37]. Avoiding invasive procedures in these 
people could be more beneficial in reducing mortality even if a recent retrospective 
cohort study, conducted through a multihospital electronic health record database, 
shows that in patients started on NIV neurological, substance abuse, or psychiatric 
diseases were highly predictive for endotracheal intubation. The study develops and 
validates a prognostic score which may provide guidance for decision-making in 
patients who have started on NIV [38]. The prognostic score can provide quantita-
tive guidance for decision-making for acute respiratory failure patients who may 
require conventional mechanical ventilation. Few risk scores are used for intubation 
or NIV failure in routine care. This score system applicable to any adult patient for 
whom NIV is being considered could be integrated into a web calculator for easy 
use during patient care. Ideally, decisions regarding invasive and life-saving thera-
pies (from endotracheal intubation to cardiopulmonary resuscitation to oxygen 
therapy and NIV) should be made first by the patient in the course of a chronic ter-
minal illness through the tool of advance directives. When a patient (or their dele-
gate such as a family member or surrogate) clearly understands their current health 
status (diagnosis, treatment options, and prognosis) and they are able to agree on the 
goals of care according to their health conditions and life expectancy, the treatments 
are more adequate and relevant to the patient’s wishes. This would not only improve 
the patient’s quality of life but would also relieve physicians of ethical dilemmas 
relating to the best choice of treatment. This ideal situation unfortunately clashes 
with the dynamic nature of the chronic pathology (episodes of exacerbation alter-
nating with periods of stability), the uncertain prognosis, and the tendency for peo-
ple to talk little about advance directives for treatment. Furthermore, the situation 
becomes complicated when these decisions must be made in the presence of crises 
(such as exacerbations of respiratory failure) that increase the possibility of 
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imminent death. The question is open and still insufficient regarding the possibility 
to work on advance directives and to structure an adequate individual care plan 
(ICP) to prepare a palliative approach. The multidisciplinary team answers the mul-
tiple needs of patients with neurological and psychiatric diseases who needs to 
undergo NIV, by enabling and facilitating the coordination of all procedures, rein-
forcing good practices, with early and complete care of their needs.
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31Neuropsychiatric Disorders 
in Pulmonary Rehabilitation

Sulochana Kumari, Kishore Kumar, 
and Meenakshi Narasimhan

31.1  Introduction

Chronic lung diseases (CLD) are a type of disorder that affects the lungs and other 
parts of the respiratory system which usually develops slowly and may get worse 
over time. The broadly classified phenotypes of CLD include airway disorders 
(asthma, chronic obstructive pulmonary disease (COPD)) and interstitial disorders 
(pulmonary fibrosis, asbestosis, hypersensitive pneumonitis, etc.).

There is an increase in multimorbidity, which is defined as the coexistence of two 
or more disorders in the same patient. Multimorbidity leads to functional decline, 
disability, poor quality of life, higher emergency care and hospitalizations rates, 
polypharmacy, and increased healthcare costs, all of which are a great burden for the 
society. Patients with CLD often suffer from two types of neuropsychiatric disor-
ders: psychological distress and neuropsychological impairments, which decrease 
the quality of life, disease management, and survival [1].

Psychological distress is defined as an unpleasant experience of an emotional, psy-
chological, social, or spiritual nature that interferes with the ability to cope (especially 
anxiety, depression, panic, and feeling isolated). Whereas neuropsychological 
impairment or cognitive impairment is defined as the alteration of functioning in sev-
eral areas including intelligence, executive functions (such as planning, abstraction, 

S. Kumari (*) 
Department of Respiratory Medicine, Chettinad Hospital and Research Institute, CARE, 
Chennai, India

Department of Critical Care Medicine, Dr D. Y. Patil Hospital & Research Centre, Pune, India

K. Kumar · M. Narasimhan 
Department of Respiratory Medicine, Chettinad Hospital and Research Institute, CARE, 
Chennai, India
e-mail: respiratorymedicine@care.edu.in

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-27968-3_31&domain=pdf
https://doi.org/10.1007/978-3-031-27968-3_31
mailto:respiratorymedicine@care.edu.in


330

Neuropsychiatric comorbidities in Chronic Lung Disorders

1. Psychological 

distress 

• Anxiety

• Depression

2. Neuropsychological impairments

• Cognitive impairment

(Problem-solving & 

Information-sequencing)

Fig. 31.1 Types of neuropsychiatric comorbidity in patients with chronic lung disorders

conceptualization), attention, memory, language, perception, sensorimotor functions, 
motivation, mood state and emotion, quality of life, and personality styles (Fig. 31.1).

As the incidence of CLD is increasing worldwide, so is their burden of the 
comorbidities such as neuropsychiatric disorders like anxiety, depression, cognitive 
dysfunction, etc. This chapter illustrates some of the common symptoms of neuro-
psychiatric disorders in patients with chronic lung disorders, pathophysiology, fre-
quently used assessment tools for measuring and monitoring these neuropsychological 
symptoms, and the effect of pulmonary rehabilitation in managing these symptoms.

31.2  Neuropsychological Impairment/Cognitive Dysfunction

Neuropsychological or cognitive function has been conceptualized in the two 
broad domains of fluid and crystallized intelligence. Crystallized intelligence 
refers to accumulated knowledge from experience and training, and it generally 
tends to remain intact well into old age. Whereas fluid intelligence which declines 
with age refers to reasoning and problem-solving ability and is measured by tasks 
that involve rapid and flexible manipulation of ideas and symbols. In the last two 
decades, various studies conducted in elderly patients with COPD have illustrated 
deficits in fluid intelligence components of neuropsychological functioning [1].

Some of the screening tools used to assess cognitive dysfunction in CLD patients 
are Mini-Mental State Examination (MMSE), Montreal Cognitive Assessment 
(MoCA), Saint Louis University Mental Status Examination (SLUMS), and Rapid 
Cognitive Screen. The Mini-Mental Status Examination is a global assessment tool 
used widely in clinical settings and in research. It provides only a gross indicator of 
cognitive function and is not useful for identifying specific areas of cognitive dys-
function in patients with COPD or ILD. The most common instrument used in neu-
ropsychological assessment is the Wechsler Adult Intelligence Scale III, which 
measures overall intellectual ability and has index scores that reflect verbal and 
performance domains of functioning.

31.3  Anxiety

Literature reveals the prevalence of anxiety in ILD (21–60%) and COPD patients 
(8–80%) as compared to general population [1–3]. Some of the common symptoms 
of anxiety are manifested as physiological signs of arousal, such as tachycardia, 
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sweating, and dyspnoea. Some COPD patients may experience panic attacks, char-
acterized by bouts of intense anxiety, physiological arousal, temporary cognitive 
impairment, and a strong desire to flee the situation. However, symptoms of panic 
disorder may distract patients from self-management of disease exacerbations. 
Thus, it has been suggested that panic symptoms may reflect a cognitive interpreta-
tion of pulmonary symptoms rather than objective pulmonary status [4].

Anxiety disorder in CLD patients specially COPD can be evaluated using vari-
ous anxiety screening questionnaires: the Generalized Anxiety Disorder 7-Item 
Scale (GAD-7), the Hospital Anxiety and Depression Scale Anxiety subscale 
(HADS-A), the Anxiety Inventory for Respiratory Disease (AIR), etc. (Fig. 31.2). A 
large number of the studies has been done in COPD patients, but none of these 
screening tools were validated in ILD patients.

S.No Screening 

Questionnaire

Full form Total Score

Range

1. AIR Anxiety Inventory for Respiratory Disease- 10-

item anxiety screening instrument with seven 

questions about generalized anxiety and three 

questions about panic.

0 to 30

2. GAD-7 Generalized Anxiety Disorder 7-Item Scale-

component of the Patient Health Questionnaire and 

is a seven-item measure about generalized anxiety 

symptoms in the previous 2 weeks.

0 to 21

3. HADS Hospital Anxiety and Depression-Scale- contains 

two subscales that screen for anxiety and depression 

& Each subscale has seven questions assessing 

frequency and severity of symptoms over the 

previous week.  

0 to 21 for 

each 

subscale

4. MINI, version 7.0 Mini-International Neuropsychiatric Interview, 
Version 7.0- gold standard for the diagnosis of 

anxiety disorders, the MINI diagnosis of any DSM-

V anxiety disorder.

5. HAM-A Hamilton anxiety scale- consists of 14 symptom-

defined elements. Each item is scored on a basic 

numeric scoring of 0 (not present) to 4 (severe)

0–56

6. MADRS Montgomery-Asberg depression scale- 10-item 

diagnostic questionnaire which psychiatrists use to 

measure the severity of depressive episodes in 

patients with mood disorders.

0-60

7. MMSE Mini-mental state examination test-explores 

spatial and temporal orientation, short- and long-

term verbal memory, attention, verbal attainment, 

and practical abilities in 12 items and 30 questions.

0 to 30

WAIS-III 

full-scale IQs 

is 45 to 155

8. WAIS-III Wechsler Adult Intelligence Scale III - is an IQ 

test designed to measure intelligence and cognitive 

ability of individuals aged 16- 89 years.

Fig. 31.2 Anxiety, depression and cognitive impairment screening tools
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Contrary to this, the screening of anxiety is not routinely performed in most of 
the clinical sites, so it often goes undetected and untreated in these individuals 
which results in continuation of vicious cycle (reduced functional ability followed 
by increase in rate of hospitalization). Underdiagnosis of anxiety in COPD may also 
be related to the overlap between somatic symptoms of anxiety with respiratory 
symptoms of COPD. Generalized anxiety disorder (GAD; chronic worry and physi-
cal symptoms) and panic disorder (sudden intense fear with no trigger and physical 
symptoms) are particularly difficult to identify in this population because of the 
overlapping symptoms [5].

Barriers for identifying anxiety in patients with COPD include patient-level fac-
tors (e.g., stigma, physical symptoms masking disorder), provider-level factors 
(e.g., lack of standardized approach to diagnosis, short visit times), and system- 
level factors (e.g., poor integration with mental health systems) [6–8].

31.4  Depression

Patients with COPD & ILD are at increased risk of developing depression [6, 8–11]. 
Major depressive disorder in these patients is characterized by the presence of 
depressed mood throughout the day or anhedonia along with at least four of the fol-
lowing seven symptoms, for a period of at least 2 weeks: hypersomnia or insomnia, 
subjective fatigue, psychomotor agitation or retardation, inappropriate feelings of 
worthlessness or guilt, unintentional 5% change in body weight, impaired concen-
tration, and recurrent thoughts of death (suicidal ideation) [12]. Figure 31.2 illus-
trates some of the screening tools for assessment of dyspnoea in CLD patients.

Smoking is a proven risk factor for COPD. A person in depression seeks smoking 
as a relief factor. Hence, this leads to an interwoven web of vicious cycle (COPD → 
dyspnoea → depression → anxiety → smoking → COPD). However, in ILD patients 
the cause of development of depression may arise due to the progression and severity 
of lung function impairment, leading to loneliness and increased frustration and 
dependency on others for activity of daily living (ADL). Hence, dyspnoea constitutes 
a significant problem leading to impaired quality of life, functional limitations, and 
poor outcomes and is associated with higher dropout from pulmonary rehabilitation.

31.5  Pathogenesis of Neuropsychiatric Disorders in Chronic 
Lung Disease

Neuropsychiatric disorders (anxiety, depression, and cognitive impairment) have 
been commonly found in chronic lung disease (CLD) patients. However, its exact 
cause such as structural alteration of the brain or underlying mechanisms is poorly 
understood.

Frequently cited data have suggested that anxiety and depression may be related 
to the disease characteristics, as it causes change in breathing pattern and 
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dyspnoea. The hyper-ventilation caused because of physiological arousal-medi-
ated increase in breathing frequency results in shortness of breath, bronchocon-
striction, and lung hyperinflation, having further deleterious effects on the patient. 
Therefore, there is a definite need to address anxiety and depression in COPD 
patients.

Recent evidence also suggests hypoxaemia as the most important risk factor 
for neuropsychiatric disorders in these patients. Not only continuous hypoxae-
mia but also the intermittent one (during efforts, sleep, and daily activities) can 
cause brain damage. Moreover, a study showed that during COPD exacerbations 
when hypoxaemia worsens, patients have significantly altered cognitive scores 
compared with those recorded in stable phases and age-matched controls. In 
addition, Chang et al. in a 3-year prospective study showed that the association 
between COPD and cognitive dysfunction led to increased disability, hospital 
rate, and mortality [1].

Data from the combined Nocturnal Oxygen Therapy Trial and the Intermittent 
Positive Pressure Breathing Trial document a positive correlation between neuro-
psychological impairment and hypoxaemia [13]. Hypoxaemic patients demonstrate 
deficits in verbal memory, mental flexibility, delayed recall, attention, and drawing 
ability [14]. Cognitive and functional impairments were correlated with hypercarbia 
and expiratory airflow limitation.

Stuss et al. [15] and Grant et al. [13] found a strong relationship among current 
neuropsychological measures, decreased oxygen partial pressure (PaO2), and 
increased carbon dioxide partial pressure (PaCO2). Memory dysfunction related to 
hypoxia is perhaps due to damage to the limbic memory region [15]. Another impor-
tant study showed diffuse mental deterioration in COPD population, with impair-
ment of higher cortical functions. Verbal performance and semantic memory were 
affected more than other cognitive domains [16].

One of the most elaborate studies was performed by Dodd et al. who focused 
on non-hypoxaemic COPD patients and combined different brain function assess-
ment techniques such as magnetic resonance diffusion tensor imaging, resting 
state functional MRI, and neuropsychological questionnaires. The report showed 
that these individuals had decreased integrity of the white matter, dysfunction of 
grey matter, and poor performance in the cognitive questionnaires, compared with 
age-matched controls. The most significant deficits recorded through imaging 
techniques were poor executive function, low processing speed, and episodic and 
working memory impairment, which all corresponded with the deficits seen on 
the MMSE test [14].

Jing Li et al. described the biological correlation between neuropsychological 
deficits. Based on the quantitative assessment by magnetic resonance imaging, they 
suggested that in moderate to severe COPD patients hippocampal atrophy occurs, 
which may be associated with their cognitive dysfunction. And the most prevalent 
mechanism accountable for hippocampal atrophy is chronic hypoxaemia in 
COPD. He also suggested that higher serum S100B levels could be peripheral bio-
chemical marker for cognitive impairment in COPD [16].
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31.6  Role of Pulmonary Rehabilitation 
in Neuropsychiatric Disorders

Pulmonary rehabilitation (PR) programme incorporates exercise, education, and 
social support. It is well documented that PR improves exercise capacity, dyspnoea, 
and quality of life in patients with CLD. However, studies have shown that PR sig-
nificantly reduces anxiety and depression compared with standard care in patients 
with COPD.

Further studies on exercise rehabilitation of patients with COPD, in programmes 
ranging from 3 weeks to 1 year, are associated with enhanced psychological func-
tioning, including reduced depression and anxiety. There is evidence of an associa-
tion between exercise and verbal fluency and other cognitive measures that reflect 
components of fluid intelligence (sequencing, problem-solving, abstract reasoning). 
One study found no overall improvement in cognitive performance following a 
3-week intervention, but the patients who were more impaired at baseline had sig-
nificant improvement in cognitive function. Overall, these data are consistent with 
the results of recent studies with healthy older adults, which indicated a positive 
effect of exercise on cognitive tasks that reflect executive function (e.g., purposive 
behaviour, self-control, ability to shift attention).

In other studies, researchers have examined the effect of long-term exercise on 
cognitive functioning in patients with COPD. One study found that an 18-month 
training programme of aerobic and strength-training exercises was associated with 
improved cognitive performance, as measured with the Culture Fair Intelligence 
Test, which measures fluid intelligence. A second study found that exercise nonad-
herence was associated with a decline in cognitive performance during a 12-month 
follow-up. The latter provided follow-up data from an exercise intervention in 
patients with COPD, in whom verbal fluency improved [1].

PR was effective in improving functional capacity and quality of life in a diver-
sity of ILD patients. PR is effective in reducing healthcare utilization and increasing 
survival in patients with ILD. In the future, adequately powered, prospectively ran-
domized, controlled trials with long-term follow-up should examine improvement 
in anxiety and depression as primary outcome measures.

The possible reasons and mechanisms for these changes in neuropsychological 
functioning could be due to the following conditions:

 1. Exercise may increase blood flow to the brain and increase the transport and 
utilization of oxygen in the cerebral environment and therefore enhance cerebral 
metabolic activities. Exercise also may affect cognitive function by stimulating 
brain neurotransmitters such as brain-derived neurotrophic factor, which is asso-
ciated with the regulation of neuronal proliferation and differentiation. Exercise 
increases brain-derived neurotrophic factor, with corresponding increase in cog-
nitive performance. It has also been suggested that increased oxygen transport to 
the brain following exercise may enhance the metabolism of several neurotrans-
mitters such as acetylcholine, dopamine, norepinephrine, and serotonin [1].

 2. Exercise may provide a distraction from worrying or engaging in thought pat-
terns that are more susceptible to depression, such as rumination. Active distrac-

S. Kumari et al.



335

tion significantly remediates depressed mood. Exercise engages participants in 
regular, pleasurable activity, thereby providing daily pleasant events that reduce 
depression. Group exercise also provides regular social contact and social sup-
port that may reduce depression in socially isolated individuals. Exercise in 
healthy older adults increases social support and social functioning.

 3. A thermogenic effect of exercise also has been postulated. Increased temperature 
in specific brain regions, such as the brain stem, may lead to an overall feeling of 
relaxation and decrease in tension [1, 17].

Exercise is a ‘hallmark’ of an effective PR programme. But the impact of educa-
tion within a PR intervention is less clear. It is possible that this educational compo-
nent may help patients to understand the benefits of PR and subsequently enable 
them to take control of their symptoms [17].

There is good evidence of neuropsychiatric benefits from pulmonary rehabilita-
tion, especially improved mood, and cognitive performance. The exact mechanisms 
and the long-term benefits of PR are still poorly understood. Further research is 
needed to examine the effects of specific components of PR on mood.

Take Home Messages
 1. Psychiatric comorbidity negatively impacts the prognosis of chronic lung 

disorders, as it is associated with reduced adherence to treatment, reduced 
physical activity, and a general reduction in quality of life, in turn leading 
to more frequent exacerbations and increased severity of exacerbations 
resulting in increased mortality.

 2. Anxiety and depression are well known to be associated with COPD. As a 
result, such patients seek other ways to dissipate their psychological stress 
and resort to smoking and the vicious cycle continues to worsen the prognosis.

 3. PR, particularly exercises, protects against mental decline. Untreated 
depression and anxiety are associated with poor compliance to medical 
treatment, early dropout from rehabilitation, impaired quality of life, 
increased dyspnoea, social isolation, healthcare utilization, and premature 
mortality in all CLD patients specially ILD.

 4. Healthcare professionals and physicians treating patients with ILD should 
heed anxiety and depressive symptoms, alert to the possibility of a devel-
oping major anxiety or depressive disorder. Communication with other 
multidisciplinary team members is critical to ensure that ILD patients 
receive appropriate psychological treatment including cognitive behav-
ioural or relaxation therapy.

 5. Patients need to maintain their physical activity regimen to sustain the gains 
in physical fitness, mood, and cognitive performance following pulmonary 
rehabilitation. For many patients, pulmonary rehabilitation will reduce dis-
tress. For patients with greater distress, additional behavioural or pharmaco-
logic treatment may be an important adjunct to pulmonary rehabilitation.
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32Physical Activity/Emotional Response 
in Non-invasive Ventilator Users

Giuseppe Attisani, Alessandra Pascale, 
Nazario Maria Manzo, and Alberto Castagna

32.1  Background

Physical inactivity is highly prevalent in patients with stable COPD [1, 2]. In the 
literature, numerous evidence link physical inactivity to the increase in hospitaliza-
tions and mortality in COPD [3–6]. Moreover, COPD patients have dyspnea and 
exercise intolerance as a symptom, with progressive reduction of physical activity. 
It is well known in the literature that the reduction of physical activity carries an 
increased risk of hospitalization and increases the mortality rate of these patients 
[7–12]. However, it is important to remember that patients’ respiratory problems 
also aggravate other pathologies, and can cause the onset of psychosocial, emo-
tional, cognitive, and behavioral problems. Anxiety and depression, for example, 
are very common in COPD [13]. Analysis of literature proves the association 
between physical inactivity and COPD, but physical activity is or is not an indepen-
dent causal determinant of worse outcomes or whether it is simply another indicator 
of disease severity remains an important point to understand [14]. A retrospective 
cohort study from a large integrated health system on 4596 patients with a mean age 
of 72.3 ± 11 years suggests that, in the long term, the reduction in readmission risk 
is likely less dependent on participation in pulmonary rehabilitation, but more 
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influenced by maintaining a physically active lifestyle in the face of progressive 
disease. The key role of physical activity in the management of COPD across the 
care continuum, in particularly that the lower physical activity is a reflection of 
worse disease, promoting and supporting physical activity is a promotion strategy to 
reduce the risk of readmission [15]. We consider this study particularly innovative 
because it measured regular physical activity from routine clinical care in contrast 
to previous studies that detect the parameter with physical activity questionnaires or 
objective measurements. In the long run, reducing risk of readmission is likely less 
dependent on participation in pulmonary rehabilitation but more influenced by 
maintenance of a physically active lifestyle in the face of a progressive illness [16]. 
A recent review suggests that NIV is a relevant adjuvant for exercise training in 
COPD individuals because the intervention could improve exercise performance 
and quality of life [17].

32.2  The Decision-Making Process

COPD involves muscle weakness and consequently a progressive reduction of 
physical exercise and an increased risk of hospitalization [18, 19] Non-invasive ven-
tilation (NIV) seems to be used to increase the duration of physical exercise in 
patients with COPD, due to its effect of unloading the respiratory muscles and 
therefore improving exercise capacity [20–23]. The development of dynamic hyper-
inflation due to an increase in the end-expiratory volume caused by the limitation of 
the expiratory flow and by the increase of the respiratory rate limits physical activity 
for the consequent reduction of exercise tolerance [24, 25]. Pulmonary rehabilita-
tion is a recognized core component of the comprehensive management of COPD 
patients, mainly based on exercise training. In COPD patients, during exercise, the 
respiratory muscles require a redistribution of blood flow to the detriment of other 
muscle groups, more evident in an interesting study in which assisted ventilation 
prevented exercise-induced diaphragmatic fatigue [26]. Pulmonary rehabilitation is 
a recognized core component of the comprehensive management of COPD patients, 
mainly based on exercise training [27]. It is also evident that reducing the demand 
for blood flow by the respiratory muscles is an advantage for other muscle groups. 
It is also important to consider how muscle stress from reduced blood flow repre-
sents a positive feedback for the increase in systemic inflammation, mediated by 
interleukins, such as interleukin-6, as demonstrated by its reduction in COPD 
patients after using NIV [28]. Another important pathophysiological observation is 
that NIV increases sympathetic response and decreases vagal tone, as evidenced by 
its use in patients with moderate to severe COPD [29]. Several modes of mechanical 
ventilation were delivered non-invasively by nasal, facial, or mouthpiece masks dur-
ing exercise. Continuous positive airway pressure (CPAP) is a form of positive air-
way pressure ventilation in which a constant level of pressure greater than 
atmospheric pressure is continuously applied to the upper respiratory tract of a per-
son. It improves exercise tolerance by reducing the inspiratory threshold load and 
optimizing neuromuscular coupling [30, 31]. Inspiratory pressure support (IPS) is a 
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pressure-focused modality in which each breath is activated and supported by the 
patient. Pressure support can improve breathlessness and exercise capacity [32]. 
Proportional assist ventilation (PAV) is a mode of partial ventilatory assistance 
endowed with characteristics of proportionality and adaptability to the intensity and 
timing of spontaneous ventilatory pattern by providing inspiratory flow and pres-
sure in proportion to patient’s effort [33]. PAV was proposed as a modality of 
mechanical ventilation to improve the patient-ventilator interaction by bringing one 
of the two oscillatory pumps, the mechanical ventilator, under the control of the 
other, the patient’s central control of breathing [33].

32.3  Conclusion

The main intent of this chapter is to urge the medical profession in general, and 
specialists in particular, to become aware of the importance of physical activity even 
in the patient who needs NIV. This target is a cultural challenge that must be tackled 
especially in a society in which progressive aging is accompanied by an increase in 
comorbidities and polytherapy, in the face of a health organization subject to rapid 
changes and unfortunately often limited resources. The physician must therefore 
review, if not reverse his methodological approach to the Frail patient, to be under-
stood in a balance in which the “prescription” of physical activity must represent an 
advantage and not a danger. Optimizing the prescription of physical activity is an 
indispensable aim to be achieved in these patients.
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33New Technologies (Tele-Health 
and Other Trends) Directed in Neurology 
and Psychiatric Disorders in Home Care

Angela Mancini and Andrea Fabbo

33.1  Telemedicine and Tele-Health: Definition

Nowadays advances in technology determined the development of several tools that 
can be used in neurology and psychiatric disorders in home care. The set of these 
tools constitutes the substrate of the telemedicine.

The term “telemedicine” was coined for the first time in 1970s. The etymology 
derives from the Greek word “tele” which means “distance” and the Latin word 
“mederi” which means “to heal” [1]. The WHO defines telemedicine as the “deliv-
ery of health care services, where distance is a critical factor, by all health care 
professionals using information and communication technologies for the exchange 
of valid information for the diagnosis, treatment and prevention of diseases and 
injuries, research and evaluation, and for the continuing education of health care 
providers, all in the interests of advancing the health of individuals and their com-
munities”. According to WHO the role of telemedicine is to provide clinical sup-
port, overcome geographical barriers, connect users who are not in the same physical 
location, involve the use of various types of information and communication tech-
nologies, and improve health outcomes [2].

“Tele-health” is a term used often in place of “telemedicine”, with significant 
overlap.
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In practice telemedicine and tele-health are based on the use of electronic com-
munication technology and include each kind of medical activity performed out of 
the traditional consultation room face-to-face with clinicians [3].

Telemedicine and tele-health are traditionally divided into two subtypes: syn-
chronous and asynchronous.

Synchronous telemedicine refers to interactive connections with transmission 
of information in both directions (patients and clinicians) at the same time. 
Asynchronous telemedicine refers to each medical information such as data or 
images that can be stored and forwarded over a period of time, not simultane-
ously [4]. Hence asynchronous telemedicine is also known as “store and for-
ward” [5].

33.2  Telemedicine and Tele-Health: Terminology

When we refer to telemedicine or tele-health applied in neurology and psychiatric 
diseases, there are several terms used in literature:

• Tele-mental health and telepsychiatry, as telemedicine applied in mental disor-
ders [6].

• e-mental health, with an emerging use since 2006. It can be considered the spe-
cific eHealth applied to mental disorders. The term “eHealth”, introduced in 
1990s, describes the combined use of electronic communication and information 
technology in the health sector [7]. The term e-mental health has been used often 
in recent years instead of tele-mental health [6].

• Mobile mental health (m-mental health), a term born after the wide diffusion of 
smartphones [8].

• Digital mental health, used since 2011, that is often associated to the use of 
recent and advanced technologies, such as sensors [6].

• Connected mental health refers to the use of information and communication 
technologies in mental health care such as wireless [6].

• Telepsychology, which is defined as the provision of psychological services 
using telecommunication technologies such as telephone, mobile devices, inter-
active videoconferencing, e-mail, chat, text, and Internet [9].

• Tele-neurology [5].

The great variety of terms used to indicate the concept of telemedicine and 
tele- health is a limit because it makes very difficult the research in literature 
about this field, hence an important goal to achieve is to standardize the lan-
guage used to refer to the use of technology in neurology and psychiatric disor-
ders [10].

In this chapter we will use the terms telemedicine and tele-health to refer gener-
ally to each kind of technology applied to mental care, comprehending all of the 
definitions just described.
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33.3  Technologies Used in Telemedicine and Tele-Health 
in Mental Disorders

With the development of technologies in last years, telemedicine and tele-health 
include today a wide range of information and communication technologies.

33.3.1  Videoconferencing Services

They can be used for example for psychiatric assessment and treatment [11, 12], for 
example in psychotherapy, as will be explained in further pages of this chapter.

33.3.2  Websites

There are many mental health-related websites known to be used by psychiatric 
patients [13], with the aim, for example, of therapeutic interventions [14, 15].

A special type of website is represented by online health communities (OHCs), 
which are open digital platforms in which any visitor can view interactions between 
patients and clinicians [16].

There are also blogs that can offer information to patients affected by mental 
disorders. For example, there are many online blogs often written by patients them-
selves or by psychiatrists that can offer help on different psychiatric diagnoses or on 
mental health in general population, through individual reports on mental illness, 
psychoeducation, and current research [17].

The most important strengths of blogs are that they can be read anonymously and 
when patients prefer and in most cases are written by authors that patients do not 
know [18]. This can mean more comfort for these patients.

Nevertheless, a limit is that only few blogs contain scientifically validated infor-
mation [18].

33.3.3  Smartphones

Thanks to their wide diffusion, to their easy connection to Internet, and to smart-
phone programs (apps), they represent one of the most important instruments in 
tele-health [19].

They can give a contribution in diagnosis and in monitoring of mental disorders 
by capturing dense and multimodal data. The data collected by smartphones can be 
active and passive. Active data typically refer to the items inserted by the user either 
spontaneously or in response to a prompt, on smartphone-based surveys [19]. 
Passive data are represented by any type of data that can be obtained automatically 
through sensors, such as data related to global positioning system (GPS), voice tone 
captured by microphone, and facial expression obtained by camera [19].

33 New Technologies (Tele-Health and Other Trends) Directed in Neurology…



348

The real wealth of smartphones in this field of tele-health is represented by 
smartphone apps. For example, WhatsApp, a smartphone app, through instant mes-
sages, voice calls, videoconferences, and file exchanges, can represent a useful 
instrument for tele-health in mental disorders and also for sharing clinical data and 
clinical care guidance [20].

In neurology and psychiatric disorders smartphones can be useful in tracking 
mood and lifestyle in people with major depression, bipolar disorder, and psychosis 
[19]. They can also offer clinicians a means to understand the experiences lived by 
patients in their everyday life [21], their social functioning and loneliness [22, 23].

In the future, they would be used for example to increase in patients the improve-
ment of individual-level actionable insights and the connection to clinical care [19].

Even if active and passive collected by smartphones can represent crucial ele-
ments for the development and implementation of precision psychiatry [24], the 
validity of these measures needs more studies, since the real potential of smart-
phone in mental disorders has been studied just on the surface [25].

33.3.4  Social Media

They can be useful to offer to clinicians a help in estimating mental health, by evalu-
ating socialization of patients and both positive and negative interactions [19]. It 
seems that a long time spent on social media may be not beneficial for mental health, 
but the quality of screen time and social media interactions appear to be more 
important than the quantity [26]. Indeed, social media can represent a risk for men-
tal health when they can be source of disinformation or when their use can lead to 
an increase in mental stigma in patients affected by mental disorders [19].

An example of the help offered for mental disorders by social media such as 
Facebook and Pinterest is the ability to intercept and identify content that may be 
related to self-harm or suicide [27]. Furthermore changes in the content and style of 
social media posts may offer an early warning sign to detect worsening of mental 
health symptoms, especially in mental disorders such as schizophrenia [28].

Social media can also provide support in therapy of mental disorders. For exam-
ple, an app called “PRIME” has been designed to help people with schizophrenia, 
especially in preserving functional recovery and in mitigation of negative symptoms 
[29]. The Moderated Online Social Therapy (MOST) is a platform that offers per-
sonalized therapy combined with social connections [30, 31].

Also, in prevention of mental disorders, in general population social media can 
play a role in offering the possibility of screening of population-level mental health 
trends, such as coping mechanisms [19].

33.3.5  Chatbots

The term chatbots refers to conversational interface, such as Siri or Alexa [19]. They 
are generally text based, while animated video and even physical robot versions 
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have been researched in order to provide to patients the real impression of a conver-
sation with “robot therapists” [32, 33]. They could become a useful therapeutic 
instrument in mental diseases since it seems that people can develop therapeutic 
relationships with digital technologies, that is also known as digital therapeutic alli-
ance [34]. This is even more true in people who feel more comfortable conversing 
anonymously with a chatbot, than with clinicians [35]. For example, a chatbot called 
“Woebot” has been developed to perform cognitive behavioural therapy in young 
adults with depression or anxiety symptoms [36].

However, evidence about the use of chatbots as therapeutic tools is not well 
established [37].

In prevention, in general population chatbots can provide solutions to improve 
psychological well-being, promoting mental health [38].

Furthermore, chatbots present also some limits: they are provided with low abil-
ity to deliver appropriate contextual responses to complex language inputs. This can 
lead to inability in recognizing serious mental health concerns [39]. In particular 
they seem not to be enabled in recognizing suicidal ideation and domestic violence 
problems [19].

33.3.6  Virtual Reality

Virtual reality refers to an immersion in a simulated environment. It could provide 
many benefits in psychiatric disorders, since it offers the possibility of control expo-
sure to a simulated but controlled real-world environment [19]. This can help 
patients in improving critical insight and in performing responses in a safe and 
controlled therapeutic platform [40]. Hence it may represent a therapeutic strategy 
for people affected by anxiety disorders and post-traumatic stress disorder.

Also in general population virtual reality can be a valid tool in promoting mental 
health: pilot studies have shown that virtual reality applications can guide general 
population to learn skills such as mindfulness [41, 42], relaxation [43], and self- 
compassion [44, 45].

Nevertheless, the use of virtual reality in mental health is limited by cost and 
needs further studies [19].

33.4  Benefits of Telemedicine and Tele-Health 
in Mental Disorders

As explained in other chapters, neurological and psychiatric diseases are widely 
diffused in people all over the world, and they represent an increasing global burden 
in terms of quality of life and in terms of costs for health systems.

People affected by these diseases often do not receive adequate care for several 
reasons [6]. The small number of specialized clinicians and of mental health ser-
vices compared to the large spread of these diseases is the main limitation of health 
systems in offering adequate care to patients. Furthermore, social stigma, 
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difficulties in transportation, and cost of therapy are for patients the most frequent 
barriers to care [6]. In particular, people affected by important disability, such as 
people affected by pulmonary diseases and that need NIV, may present difficulty in 
accessing hospitals or clinics for medical visits.

Telemedicine and tele-health can offer a solution to these problems.
The most important benefits for patients are represented by the possibility of 

anonymous access to care, overcoming psychiatric stigma; the opportunity of access 
to care with minimal cost or no cost; the opportunity of care also for those who live 
in remote areas, such as rural areas, overcoming geographical barriers [46]; the easy 
access information; and the access to platforms and devices developed for social 
support [47, 48].

Another strength of telemedicine is that it can be used easily by youngers, which 
may be wary of direct visit face-to-face [49].

For health system the cost-effectiveness of telemedicine and tele-health is the 
main advantage [50]. Thanks to technological devices, in fact, few clinicians can 
treat more people more easily, expanding their volumes of patients and reducing 
waitlist. Other advantages for health system are represented by the help offered in 
prevention of mental health, providing easy information and screening [48] and in 
monitoring and immediate intervention in high-risk situations, such as suicide or 
maltreatment [51].

Also for clinicians there are some benefits thanks to telemedicine and tele-health, 
such as the possibility of collecting progress monitoring data through technological 
devices [52] and the opportunity to incorporate in-home observational assessments 
into the therapeutic process [51].

Nevertheless, there are also some limits in the use of telemedicine and tele-health 
in clinical practice of everyday. About patients, some of them may be penalized for 
the use of technological devices: patients who do not possess technological devices; 
patients in low socio-economic status that may live in smaller living spaces with 
reduced privacy; and patients affected by disability and technology illiteracy, in 
particular elderly, may be hindered [53, 54].

About clinicians, medical education programs often do not cover digital mental 
health, and many clinicians are left without the resources to utilize the newest inno-
vations [55].

Other important limits are represented by the regulation: need for regulation 
about privacy; and need for high-quality effectiveness data about telemedicine and 
tele-health compared to traditional care [19].

33.5  Telemedicine and Tele-Health in Mental Disorders 
During COVID-19 Pandemic

During COVID-19 pandemic in several states all over the world there was a period 
of lockdown.

For general people and general mental health, it was a period characterized by 
several stress: fear, disruption to daily routines, reduction in social interaction, and 
loneliness [56]. Furthermore, in lockdown many of the mechanisms that can reduce 
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the effects of stress, such as behavioural activation or social relationships, were 
impossible to implement [51].

People affected by mental disorders were most disadvantaged by the pandemic, 
because of their reduced ability to react to stress, and in addition they could not 
access direct face-to-face care, which was limited.

Hence, the true value of telemedicine and tele-health in mental disorders has 
been manifested during COVID-19 pandemic, both in terms of prevention of mental 
diseases and promotion of mental health, in terms of care for patients with mental 
diseases.

In fact, during COVID-19 pandemic several telemedicine tools have been 
developed, such as a special cognitive behaviour therapy through text messaging 
with mental health professionals called “Text4Hope” designed by Alberta Health 
Services; an online mental health counselling program called “MindHealthBC”, 
designed by British Columbia’s [57], an online blog with the aim of providing 
important information about the pandemic situation and offering some ideas on 
how to build a daily routine and how to spend time at home during the lock-
down [18].

Also pre-existing mental health services were implemented, such as text, live 
chat, mobile apps, and phone-based services [57].

Nevertheless, precisely at the moment of greater need for telemedicine and tele- 
health, their technical limitations manifested. They had shown that more research is 
needed on telemedicine and tele-health field in order to maximize efficiency of ser-
vice delivery [51].

COVID-19 pandemic also revealed the need for strategic policy attention on the 
integration of technology in mental health. It can be based on interactions among 
policymakers and health services researchers specializing in the use of technology to 
deliver mental health care, implementation of initiatives and infrastructure [48, 58].

33.6  Telemedicine and Tele-Health in Neurologic Diseases

33.6.1  Parkinson’s Disease and Essential Tremor

Telemedicine can play a helping role in diagnosis, monitoring, treatment, promo-
tion of education, and training of patients affected by Parkinson’s disease.

In diagnosis and monitoring of the disease, a modified version of the Unified 
Parkinson’s Disease Rating Scale (UPDRS), a scale used by clinicians, has been 
developed to be used in synchronous videoconferencing [59, 60]. It seems to be 
adequate for diagnosis of Parkinson’s disease, with the exception of mild forms that 
may present a higher false negative rate [61]. Other scales used for the assessment 
of essential tremor remotely have not been yet validated, for example Fahn–Tolosa–
Marin Clinical Rating Scale for Tremor (FTM), and the Essential Tremor Rating 
Assessment Scale (TETRAS) [62].

Nevertheless, the evaluation of tremor in synchronous videoconferences is how-
ever limited by the quality of the video and requires the use of adequate combina-
tion of hardware and software [4].
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Asynchronous telemedicine can overcome these limits in monitoring tremor [60].
Also, novel and more advanced digital sensors [62] and innovative technologies, 

such as UltraWideband (UWB) radar technology [4], have been diffused to 
assess tremor.

Telemedicine and tele-health can be valid instruments in therapy of Parkinson’s 
disease, especially in monitoring dyskinesias due to dopaminergic treatment. In 
fact, these movements are often difficult to detect during the face-to-face visit, 
thanks to asynchronous telemedicine they can be captured when they are present 
through videos recorded by patients or families [4].

33.6.2  Dystonia

Tele-health can offer help both in screening, diagnosis of dystonia, and monitoring 
of the physiotherapy strategies used in therapy [4].

For example, for oromandibular dystonia, videoconferences using multilingual 
website and Skype™ have been developed, based on questions, videos, or 
images [63].

33.6.3  Huntington Disease

In this disease the role of telemedicine and tele-health may be crucial. In fact, since 
it is a rare syndrome, there are generally few specialized clinicians, generally local-
ized just in a clinic of an urban centre, hence people that live in rural areas or in 
small towns are penalized, even more so when they present disability and difficulty 
in transportation due to this disease [64].

Telemedicine can offer help in diagnosis and monitoring of Huntington disease. 
For example, a pilot study has shown that follow-up through web camera on patients 
visited for the first time in direct assessment face-to-face is effective, even if there 
are some limits, such as difficulties in assessing ocular movements, balance, and 
gait [64].

33.6.4  Tourette Syndrome

Telemedicine and tele-health can be useful in this chronic neuropsychiatric disorder 
characterized by multiple motor and vocal tics with childhood-onset [65].

The main use of tele-health is in the field of remote psychoeducation. It consists 
of training programs or education group sessions with the aim of giving sufficient 
information about the disease [65]. Tele-psychoeducation in fact represents a real 
opportunity in education of patients, family, classmates, and teachers and in reduc-
ing the burden of patients and their families. The result can be greater awareness of 
the disease and less patient discrimination, which sometimes is one trigger of wors-
eness of this disease.
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Furthermore, thanks to tele-psychoeducation these children can be better pre-
pared to their symptoms, improving strategies of coping [66].

Telemedicine can also be an aid for clinicians in diagnosis and monitoring of the 
syndrome, since tics are typically less pronounced when the patient is visited 
directly face-to-face.

It can be a support tool also in therapy. Some types of remotely cognitive behav-
ioural therapy have been developed, for example the website interface TicHelper.
com [67] or Voice over Internet Protocol (VoIP) [68].

33.6.5  Neuromuscular Diseases

Even if in literature there are just a few studies, telemedicine and tele-health can 
offer help in the management of these disorders [69].

For example, in diagnosis, it has been developed for these patients a neurological 
examination that can be performed remotely: segmental strength is evaluated by 
video-performing of certain tasks; sensory systems are tested with the aid of care-
givers, opportunely instructed about the use of tolls to test sensitivity, such as pin or 
cotton; balance and gait are evaluated through video assessment [70, 71]; the dis-
ability is evaluated by phone interview or during telematic consult, for example 
using the questionnaire Inflammatory Rasch-built Overall Disability Scale [72].

The main limitation of the use of telemedicine in diagnosis of neuromuscular 
diseases is represented by the impossibility to remotely perform instrumental evalu-
ation, such as electrodiagnostic testing [73].

Telemedicine and tele-health can also offer an opportunity in monitoring neuro-
muscular patients, through devices or apps, designed to inform about general medi-
cal conditions (e.g. blood pressure, cardiac rhythm, oxygen saturation, and 
ambulatory performances) [74]. This can mean also better outcomes in these 
patients: according to a cohort study conducted on patients affected by facioscapu-
lohumeral dystrophy, systematic video-conferences and telemonitoring of cardiore-
spiratory variables seem to reduce hospital admission [75]. Furthermore an 
improvement in quality of life may be a result of telemedicine in these patients, in 
particular in those with moderate-to-severe disability, maybe thanks to the strict and 
more easy contact with clinicians [76].

Regarding the use of telemedicine in therapy of neuromuscular diseases, some 
treatments can be administered at home, such as subcutaneous immunoglobulin for-
mulation, long-term oral steroids, or immunosuppressive agents, with remote-video 
strict control of the disease course [73]. Furthermore, physical therapy is essential 
in the management of those patients, and a model of telerehabilitation in patients 
affected by Duchenne disease has been developed, based on virtual workshops, vid-
eos with exercise instructions, but further studies are needed [77].

The main limit found in the use of telemedicine and tele-health in patients 
affected by neuromuscular diseases seems the lowest grade of satisfaction in 
patients, maybe because they prefer direct clinical evaluation, especially aged 
patients with more difficulties with virtual devices [78].
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33.6.6  Stroke

Telemedicine and tele-health may be valid tools in hospitalization, therapy, inten-
sive rehabilitation, and follow-up of patients with stroke [79, 80].

Regarding diagnosis, they can guarantee standardized remote expertise in the 
management of patients [81, 82]. This can represent a solution to the problem of the 
scarce number of specialized neurologists. Several apps based on sharing of clinical 
and imaging data have been developed with this aim [83]. For example, the 
University of South Carolina has developed a web-based tele-stroke program in 
which neurologists can consult physicians and nurses of rural hospitals [84].

Regarding therapy, telerobotic systems that offer a robotic-assisted thrombec-
tomy are spreading in last years [85, 86].

Rehabilitation is fundamental in the treatment of patients after stroke, and it can 
be done also remotely [87], with sessions performed by phone, by videoconfer-
ences, or by dedicated apps such as “REHABmyPatient,” “myRehab,” or 
“RehabPal” [88].

33.6.7  Dementia

In the diagnostic phase of dementia telemedicine can offer to clinicians the possibil-
ity of consultation in order to individuate patients who actually need to be further 
tested face-to-face [89] and also the possibility of accurate neuropsychological 
evaluations [90]. There is preliminary evidence that smartphone can be used as a 
tool to evaluate cognitive functions in preclinical populations and to monitor the 
progression of cognitive decline in patients with cognitive impairment [89].

Telemedicine is a useful tool also in follow-up visits, since videoconferences and 
video monitoring have been shown to be efficient as face-to-face visits, in particular 
in evaluation of daily living activities and global cognition. A remote follow-up can 
lead to avoid delays or engulfment of the waiting lists [91].

About prevention and slowing the progression of the disease there are internet- 
based technologies that can support people at early stages of cognitive impairment 
such as electronic reminders and cognitive stimulation games [92].

Telemedicine can also offer useful tools to people affected by dementia with the 
aim of improvement in daily life, increasing safety, multi-sensory stimulation, and 
quality of life. For example there are sensor systems, smartphones characterized by 
low complexity, reminiscence applications, and electronic calendars [93].

An interesting possibility in the evaluation phases of new supportive or assistive 
technologies is to involve people with dementia and their caregivers [94–97]. In fact 
it seems that co-design with these patients can lead to a more empathic understand-
ing of the devices [98].

However, despite their apparent benefits, the use of supportive technologies in 
dementia care is still limited [99].

One aspect that must be underlined about the development of technology devices 
is that there is a great variety within the group “people with dementia”, also due to 
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the diversity of specific diseases, characterized by different behavioural, cognitive, 
and emotional features [99]. Hence this diversity reflects different needs in techno-
logical devices.

Another important contribution that telemedicine can offer to dementia care is 
tele-rehabilitation. For example, during COVID-19 pandemic, a remote protocol of 
the Promoting Activity, Independence and Stability in Early Dementia (PrAISED) 
was developed, which is a study intervention that consists of an individually tailored 
programme of physical, exercises, and functional activities of daily living to be 
performed at homes. It has been designed by a multidisciplinary team including 
physiotherapists, occupational therapists, and rehabilitation support workers [100].

A crucial element in dementia care is the support for caregivers. Readily avail-
able web-based training and psycho-educational programs have been designed 
[101] in order to improve their knowledge and competence and reduce their psycho-
logical burden [102].

33.7  Telemedicine and Tele-Health in Psychiatric Diseases

33.7.1  Anxiety, Panic Disorder, and Depression

Cognitive behavioural therapy is the main treatment option for people affected by 
anxiety or depression. It is characterized by some limits for patients, such as the 
need to travel to the clinic, which sometimes forces patients to leave work early or 
can involve problems in a familiar organization. Internet-delivered cognitive behav-
ioural therapy, a cognitive behavioural therapy delivered via Internet [103], can 
overcome these limits, since it can be performed anywhere and at any time [104]. It 
may be guided, when the patient communicates with the specialist, or unguided 
[103]. In so-called “blended treatment”, it is a part of the therapeutic strategy, asso-
ciated with sessions of traditional face-to-face therapy, maintaining direct contact 
with therapists and the benefits multimedia-delivered therapies [105, 106].

Guided Internet-delivered cognitive behaviour seems to be effective in symptom 
improvement in mild to moderate major depression and social phobia and in gener-
alized anxiety disorder and panic disorder compared to patients in waitlist. However, 
its effectiveness compared with individual or group face-to-face therapy is still 
unclear [103]. Regarding its use in severe mood disorders, such as bipolar disorder 
and major depressive disorder, further studies are needed [19].

The strengths of guided Internet-delivered cognitive behaviour compared to tra-
ditional, are: easy access to the sessions; reduced stigma of patients, since online 
sessions can be anonymous [104]; short-term treatment in patients with mild-to- 
moderate major depression or anxiety disorders [103]; the possibility to reach more 
easily people with psychiatric diseases such as agoraphobia and other diseases 
related to limits in go outside home [107]; lower costs for patients [108] and also for 
health system, thanks to the possibility of following more patients in few times, 
hence reducing long waiting lists for face-to-face treatment [109]. Nevertheless, 
Internet-delivered cognitive behavioural therapy presents also some limits: need for 
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a computer, Internet access, computer literacy, risk of difficulties with the online 
platform, lack of in-person interaction, and lack of follow-up support [103]. Another 
limit is the risk of lack of privacy and data security [104].

In conclusion, guided Internet-delivered cognitive behavioural therapy could be 
offered as an initial step for the short-term treatment of eligible adults with mild-to- 
moderate major depression or anxiety disorders [103].

Internet-delivered cognitive behavioural therapy seems to be used also in post- 
traumatic stress disorder but the quality of the evidence about its effectiveness is 
very low [110].

In last years, several smartphone apps have been developed with the aim of improv-
ing self-management strategies for depression and anxiety, with encouraging results 
on their effectiveness [111–113]. Most benefits were found when professional support 
is associated to the smartphone apps, such as supportive phone calls or personalized 
therapist feedbacks, even if further studies are needed on their effectiveness [19].

The benefits that they may offer in the future are represented by their accessible 
and low-cost mechanism for symptoms of depression and anxiety [111, 114].

Nevertheless, to understand the real potential and effectiveness of smartphone 
apps in mood disorders, more data are needed. This can mean that it can be neces-
sary to encourage their regular use after their download. In fact, even if in last years 
there has been an increase in their diffusion, it seems that relatively a small number 
of apps downloaded are regularly used [115].

33.7.2  Schizophrenia and Psychosis

Telemedicine and tele-health can help clinicians in monitoring patients affected by 
psychotic disorders. In fact, they can be guided about the need for intervention, 
about decision of improvement therapy, and about the personalization of therapy, 
thanks to real-time and in-context data collected by patients [116].

Sensors on the smartphone can provide information about behavioural patterns. 
For example, they can detect changes in physical activity, geolocation, phone unlock 
duration, speech frequency, and duration [117], even if their role in predicting con-
version to psychosis among these patients remains unclear [19].

Technological devices can also contribute to delivering intervention strategies 
and support for psychosis. Several smartphone apps have been designed with this 
aim. For example, the “Actissist app” that targets negative symptoms such as 
reduced socialization, general psychotic symptoms, and mood [118], and the app 
“SlowMo” that targets paranoia [119].

While these approaches are promising, further studies are needed [19].

33.7.3  Eating Disorders

People with eating disorders are a clinical group that could obtain advantages from 
app-based interventions, as these patients usually are characterized by treatment 
refusal, and low motivation in the therapeutic process [120, 121]. Hence 
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motivational messages and reminders may increase motivation and adherence to the 
treatment program in these patients [19].

Furthermore, it seems that patients affected by eating disorders present a prefer-
ence for smartphone apps and other technological devices [122, 123].

For example, there are several smartphone apps that can offer patients information 
and can represent an instrument for self-assessment, self-monitoring, and treatment.

However, further studies are needed to assess if these technologies can be effec-
tive alone or as a first step in the treatment and management of eating disorders [19].

33.7.4  Telemedicine and Tele-Health in Emergency: Prevention 
of Suicide

Each year 800,000 people die of suicide in the world. This number can be reduced 
thanks to adequate measures of prevention [124].

In literature there are several studies that show that unguided digital self- 
management interventions may reduce suicidal ideation and suicide-related symp-
toms or self-harm in individuals with severe psychiatric disorders [125, 126], even 
if according to other studies digital interventions may reduce just suicidal ideation, 
but not of self-harm or attempted suicide [127, 128].

Indeed, if there is some evidence for the effectiveness of reduction of suicide 
through technology preventive interventions, several studies are needed to improve 
their effectiveness, especially in people affected by mental disorders and so with 
high risk [129].

Telemedicine can also aid in the prevention of re-attempt of suicide. For exam-
ple, systems of brief texting contact with crisis support have been developed [130].

Other measures with the aim of prevention of suicide in general people have been 
developed during the COVID-19 pandemic, such as the “Alliance Project” [131] 
and the “Zero Suicide Alliance” [132], based on brief online trainings, and the 
“Mental Health First Aid Australia” [133].

33.7.5  Telemedicine and Tele-Health and Adherence to Therapy 
in Psychiatric Disorders

since adherence to therapy is a crucial problem in patients affected by psychiatric 
diseases, its monitoring is important for clinicians, in order to assess the effective-
ness of medications. Telemedicine can offer a role both in monitoring and in improv-
ing medication adherence [134].

Regarding monitoring adherence, technological interventions have been recently 
developed [134].

For example, there are several studies about multicomponent apps or websites 
with daily or weekly surveys, performed by patients or by people who live with 
patients, such as friends, family, or other social support and also studies about inter-
ventions based on interactive voice response, telephone, text messaging, and video-
conferences [134].
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An interesting field of application of telemedicine and tele-health in medical 
adherence is the possibility of direct visualization of medication ingestion by the 
patient. This observation can be synchronous, for example using mobile videocon-
ferencing technology [135, 136], or asynchronous, recording static photos or videos 
at the moment of medication [134]. In literature have been also described few stud-
ies about the form of direct computer observation of therapy ingestion, through a 
device of artificial intelligence called “AICure”, based on computer vision-based 
algorithms, able in identifying the patient and the drug in order to confirm pill inges-
tion in real time without a human observer [137, 138].

Another innovation is represented by the smart pill containers, such as the sys-
tem called “Medication Event Monitoring System” (MEMS). They are special pill 
containers that use digital information technology generally based on electronic 
components in the cap that can detect the opening of the pill bottle. The data 
obtained are wirelessly transmitted to a central server periodically [134].

Another application of technology is that of the “Smart or Digital Pill”, a special 
pill that can transmit upon gastric activation a signal to a wearable sensor that trans-
fers these data to a central server [134].

Regarding the increase of medication adherence, several “adherence-enhancing” 
interventions have been developed, with the aim to increase participant’s motivation 
or ability to adhere to pharmacologic therapy [134].

For example, there are reminders, such as short messaging service (SMS), email, 
or social media reminders, that aid patients to remind the medication, or special pill 
dispensers with visual and sound alarms to alert patients when it is time to take 
medication [134].

Also, supportive messages based on inspirational quotes encouraging patients, 
such as SMS, telephone call, or mobile app, have been experimented [134].

33.8  Conclusive Remarks

The benefits of using telemedicine and tele-health in neurology and psychiatric dis-
eases are numerous and a wide field of research is studying their real potential and 
effectiveness, also compared to traditional assessment face to face. In the next few 
years their weight could be even more relevant, with the increase of studies con-
ducted on this theme.

It can be imagined that in an increasingly digitized world even medicine will be 
more digitized, more immediate, and closer to patients.
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34.1  Delirium in NIV: Background and Assessment

Delirium is defined as an acute disturbance in attention and cognition that develops 
over a brief period of time. Delirium is the most common complication afflicting 
hospitalized patients ages 65 years and older. Despite its high prevalence, it often 
remains unrecognized; a recent study estimated the rate of undetected delirium to be 
as high as 60%. Moreover, delirium can be confounded with behavioral and depres-
sive symptom in dementia (delirium superimposed dementia features). Patients with 
delirium can be found in all specialties of the hospital: delirium occurs in 18–35% 
of medical patients on admission and a further 10–30% develops delirium as an 
inpatient. Delirium occurs in 15–53 % of postoperative surgical patients postopera-
tively and incidence increase in intensive care 19–82% and palliative care 47%. 
Delirium can be a life-threatening condition yet is often preventable. Hospitalized 
patients who develop delirium are especially at elevated risk for death indepen-
dently of age, gender, and comorbidity (25.5% at 1 year and 72.28% at 5 years) [1].

The fundamental pathophysiological mechanisms underlying delirium remain 
unclear. Increasing evidence suggests that multiple biological factors interact and 
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result in disruption of large-scale neuronal networks in the brain, leading to acute 
confusion, cognitive dysfunction, and delirium.

However, many different neurotransmitters and biomarkers are implicated in 
delirium among the most frequently considered mechanisms of delirium choliner-
gic dysfunction [2].

Acetylcholine plays a key role in mediating consciousness and attentional pro-
cesses and thus may contribute to the acute confusional state, often with alterations 
of consciousness. One of the physiologic theories in the path of delirium is that 
delirium is caused by a disorder in the brain’s cholinergic transmission system. 
Dopamine is another neurotransmitter that plays a role in delirium. Dopamine level 
increases in surgical operations and could explain the appearance of agitation in 
delirium; the cholinergic and dopaminergic systems interact via glutamate and 
γ-aminobutyric acid (GABA) path [3].

Chronic stress induced by severe illness, trauma, or surgery often activates the 
sympathetic and immune systems and may contribute to delirium.

Delirium causes long-term cognitive and functional decline. This, in turn, leads 
to increased post-hospitalization treatment costs, including institutionalization, 
rehabilitation, and home healthcare services [4]. Total healthcare costs related to 
delirium and its complications are estimated at more than $164 billion per year [5]. 
Because it is highly preventable, delirium is increasingly the target for interventions 
to reduce its associated complications and costs.

The American Psychiatric Association’s fifth edition of the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-5) revised the diagnostic criteria 
for delirium. Diagnosis remains a clinic diagnosis: include an acute onset and 
fluctuating course of symptoms, inattention, impaired level of consciousness, 
and disturbance of cognition indicating disorganization of thought (e.g., disori-
entation, memory impairment, or alteration in language). The disturbance devel-
ops over a brief period of time (usually hours to a few days). This is not better 
explained by a pre-existing, established, or evolving neurocognitive disorder and 
do not occur in the context of a severely reduced level of arousal such as coma [6].

The Confusion Assessment Method (CAM) (Fig. 34.1) [7] continues to be the most 
widely used delirium instrument worldwide. The CAM provides an algorithm based on 
the four core features of delirium: acute onset, fluctuating course of symptoms, inatten-
tion, and either disorganized thinking or altered level of consciousness. Other features 
supportive of the delirium diagnosis include alterations in sleep- wake cycle, perceptual 
disturbances (e.g., hallucinations or misperceptions), delusions, inappropriate or unsafe 
behavior, and emotional lability. The CAM algorithm has been validated in high-qual-
ity studies and has high sensitivity (94%–100%) and specificity (90%–95%), with high 
interrater reliability. The CAM has also been adapted for use in the ICU, emergency 
departments, nursing homes, and palliative care. A brief assessment for the CAM is the 
3-min diagnostic assessment (3D)-CAM, which provides an assessment in a 20-item 
checklist with sensitivity of 95% and specificity of 94% in hospitalized patients.

Another brief test is the 4AT Test (Fig. 34.2) which has been validated in clinical 
settings involving dementia patients and is easy to administer, with a sensitivity of 
90% and specificity of 84% [8].
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Fig. 34.1 Confusion assessment method
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Fig. 34.1 (continued)
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Fig. 34.2 4AT test. Assessment tool for delirium and cognitive evaluation
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There are three clinical subtypes of delirium: hyperactive (characterized by 
heightened arousal, restlessness, agitation, and aggression); hypoactive (character-
ized by sleepiness, lack of interest in daily activities, and being quiet and with-
drawn); or mixed (in which patients move between the two subtypes). Delirium 
without agitation occurs in >50% of patients with delirium. Hypoactive and mixed 
delirium can be more difficult to recognize.

The cornerstone of diagnosis is determining the patient’s baseline mental status 
and the acuity of any changes; with delirium, the changes typically occur over hours 
to days. Neglecting the baseline mental status assessment is a leading reason for a 
missed diagnosis. To detect the baseline mental status, you can use brief cognitive 
screening tests such as the Mini-Cog [9] or the Short Portable Mental Status 
Questionnaire [10].

Conditions that may mimic delirium include dementia, depression, and psycho-
sis. Knowing the baseline cognitive status is a key point to distinguish these three 
features. Moreover, attention deficit, acute onset and change in mental status with 
different level of consciousness can easier detect delirium from the other condi-
tions [11].

The impact of delirium in patients receiving NIV is high. Employment of non- 
invasive ventilation (NIV) in critical and intensive care and in general wards has 
increased in recent decades in response to evidence of its benefits as an instrument 
of reducing dependence on invasive (i.e., with tracheal intubation) ventilation and 
associated complications, and for the management of acute respiratory failure [12]. 
Appropriately used, NIV brings important clinical advantages.

In various stages of increased severity of acute respiratory failure, the reasons for 
starting noninvasive ventilation are (a) to prevent acute respiratory failure; (b) to 
avoid endotracheal intubation; (c) as alternative to invasive ventilation; (d) as a pal-
liative care in DNI/DNR (do not intubate/do not resuscitate) patients with “end- 
stage” chronic respiratory or neoplastic diseases.

The different setting of using NIV could affect outcomes and compliance; use of 
NIV in general wards was reported as effective, common, and gradually increasing. 
Improvement in staff training and establishment of protocols could promote this 
technique safer and more common when applied in general wards setting. NIV also 
has its peculiar complications (e.g., facial skin lesions caused by the pressure 
exerted by the mask) and can be recognized as a stressful experience: up to one- 
third of patients treated by NIV for acute respiratory failure correlate it with ele-
vated levels of anxiety [13].

The most substantial report found identified a high prevalence of delirium in NIV 
patients (≈37%) and associated that to a marked increase in risk of NIV failure [14]. 
Moreover, the data on which these findings were based were reported as “scarce and 
of low quality”; particularly a specific review recovered three articles including 239 
patients receiving noninvasive ventilation who were assessed for delirium. The 
prevalence of delirium was recorded at between 33 and 38% with a pooled preva-
lence of 37%. Two studies reported prognostic data, and the risk ratios for noninva-
sive ventilation failure in delirium were calculated as 1.79 (95% CI 1.09–2.94) and 
3.28 (95% CI 1.60–6.73). A meta-analysis was performed, and the pooled risk ratio 

F. Boschi et al.



373

was found to be 2.12 (95% CI 1.41–3.18) [15]. These authors concluded the asso-
ciation of delirium with NIV failure based on three previous studies. This study was 
based on medical illness with acute respiratory failure, not of cardiac cause. Use of 
NIV in ICU is for patients with hypoxia and with hypercarbia in the step of weaning 
after extubation. This might be linked with delirium since cerebral hypoxia is one of 
the significant causes for delirium and hypercapnia is associated with drowsiness 
and hypoventilation.

A multinational survey of ICU published in 2015 collected data regarding delir-
ium in patients under noninvasive ventilation (NIV). This survey evaluated ICU 
personnel professionals including doctors, nurses, and physiotherapists was carried 
out from July to November 2013. Four hundred thirty-six questionnaires were avail-
able for analysis; about 61% of the respondents reported no delirium assessment in 
the intensive care unit, and 31% evaluated delirium in patients under noninvasive 
ventilation. The Confusion Assessment Method for the intensive care unit was the 
most reported validated diagnostic tool (66.9%). Regarding the indication of nonin-
vasive ventilation in patients already with delirium, 16.3% of respondents never 
allow the use of noninvasive ventilation in this clinical context. NIV failure, how-
ever, led 40.1% of all respondents to fulfill a delirium assessment; 64.1% of partici-
pants believed that the presence of delirium during NIV developed a worse 
prognosis, and 58.7% of respondents agree that it could influence clinical resolu-
tions. When asked about therapeutic decisions, if delirium is diagnosed during NIV, 
63.3% of respondents affirm to use pharmacological intervention, while 31.9% 
decided to interrupt NIV and 16.7% proceed to tracheal intubation. This survey 
provides data that underline poor efforts toward delirium assessment and manage-
ment in the intensive care unit setting, especially regarding patients requiring non-
invasive ventilation and the use of non-pharmacological treatments [16].

Ka-Yee Chan (2017) studied prospectively investigated the potential association 
of delirium and mortality in a population of patients with acute respiratory failure 
(ARF) treated by NIPPV. A population of 99 subjects, aged 74 (sd 11.1) years old, 
affected by COPD exacerbation for 64.7% and COPD associated with comorbidi-
ties in 13.1%, was screened for delirium for 14 days during hospitalization. Thirty-
two percent of the subjects with ARF requiring NIPPV had delirium during their 
index episode of hospitalization. We have found a strikingly strong association 
between delirium and subsequent mortality in this group of patients (adjusted HR 
4.4, p < 0.001). In fact, the median survival in the delirious patients was only 
182 days. The only other independent associative factor for earlier mortality was 
low BMI. APACHE II, blood gases parameters, and lung function were not indepen-
dently associated with mortality. The causes of death are expected—the majority of 
patients died of COPD and pneumonia, some died of cardiovascular and cerebro-
vascular diseases, reflecting the pattern of comorbidities in these patients. NIPPV 
requires cooperation on the part of the patient for its optimal performance. Delirious 
patients may not have the cognitive ability to understand and agree to this treatment.

In view of the fluctuating nature of delirium and the associated agitation, confu-
sion, and psychomotor disturbances, the patient may pull away the NIPPV mask 
causing excessive mask leak, which will compromise ventilation, therefore 
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increasing the likelihood of NIPPV failure and death. We also believe delirium is the 
consequence of severe illness, metabolic derangement, sepsis, and polypharmacy 
that these patients are exposed to, and delirium therefore also serves as a marker for 
extremely sick patients with higher mortality. These reasons may explain why the 
30-day survival shows a difference in favor of the non-delirious group (95%) versus 
the delirious group (78%)—cooperative and non-delirious patients are more likely to 
cooperate and benefit from NIPPV treatment, with better short-term survival.

Moreover, it is interesting to note that the survival curves of delirious and non- 
delirious patients continue to diverge beyond the first few weeks. The 1-year sur-
vival of delirious patients was only 35%, in contrast to the much superior survival 
rate of 80% in non-delirious patients. This is more difficult to explain if delirium 
had only affected cooperation with NIPPV treatment, because the late mortality 
occurs at a time when NIPPV has been stopped, when cooperation with NIPPV 
becomes irrelevant, and the ARF and its precipitating factors are likely to have 
resolved [17].

A recent psychological study describes cognitive and effective attitudes toward 
NIV among patients experiencing NIV for the first time in the context of an ICU stay. 
Semi-structured interviews were performed with 10 patients during their ICU stay 
and soon after their first NIV experience. Before their first NIV session, the cognitive 
attitudes of the patients were usually positive. They became different and more 
ambiguous during and after NIV. Affective attitudes during NIV were more negative 
than affective attitudes before and after NIV, with reports of dyspnea, anxiety, fear, 
claustrophobic feelings, and reactivation of past traumatic experiences. The patients 
had more positive attitudes toward the presence of a caregiver during NIV, compared 
to the presence of a family member [18]. While successful NIV enhances oxygen-
ation and respiratory mechanics and can decrease ICU-acquired complication, NIV 
failure, in contrast, is associated with increased ICU mortality [19, 20].

The development of agitation and the deterioration of mental status in patients 
with delirium decrease the ability to cooperate and tolerate NIV and increase the 
risk of NIV failure and succeeding intubation [21].

Another study developed in ICU in patients under NIV use after cardiac surgery 
found significant association (P = 0.006) of NIV with delirium [22].

Furthermore, NIV is the first choice ventilatory technique in some disease with 
high prevalence in the elderly (COPD, cardiogenic pulmonary edema, immunosup-
pression of different origin, neuromuscular disease without severe bulbar impair-
ment, obesity, hypoventilation syndrome, and chest wall deformity).

In various stages of increased severity of acute respiratory failure, the reasons for 
starting noninvasive ventilation could be use as a palliative treatment in DNI/DNR 
(do not intubate/do not resuscitate) patients with “end-stage” chronic respiratory or 
neoplastic diseases [23].

The “palliative use” of NIV in patients who have decided to waive ETI and in 
those with “end-stage” respiratory disease is still controversial according to the 
available published data [24, 25].

Some authors have suggested the palliative use of NIV to alleviate respiratory 
distress and/or to allow the communication and/or to provide additional time to 
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finalize personal affairs and to come to the acceptance of death [26]. Conversely, 
other authors considered this use inappropriate as NIV is still a form of life support 
even if delivered non-invasively by a mask that may cause itself discomfort and may 
prolong uselessly the dying process.

The more debated topic is whether the advantages of NIV in palliate dyspnea 
may be outweighed by the discomfort and the limited communication induced by a 
tight-fitting face mask. In addition to that, the physician should not forget to inform 
patient and family of the other possible complications of NIV, such as gastrodisten-
sion, eye irritation, pneumothorax, agitation, patient-ventilator asynchrony, and 
hemodynamic instability that may further deteriorate the inferior quality of life of 
end-stage patients [27, 28].

Another central issue is about when and where to start NIV, as well as what to do 
in case of treatment failure. Regarding the timing, NIV should be started early 
because a delay may cause further deterioration and increase the odds of failure. 
However, there is no point in starting NIV too early in patients with mild signs of 
ARF especially in hypercapnic patients [29].

34.2  Predisposing and Precipitating Factors of Delirium

The development of delirium involves a complex inter-relationship between multi-
ple predisposing factors that make an older patient more vulnerable to insults and 
precipitating factors.

The most common risk factors are described in Table 34.1. When people first 
present to hospital, we should make a screening for risk factors such as: age 65 years 
or older, current hip fracture, cognitive impairment or dementia, severe illness [30].

Table 34.1 Common risk factors for delirium

Co-existing medical 
conditions

Severe illness 
concomitant to the hip 
fracture
Significant 
co-morbidity
Chronic renal or 
hepatic impairment
History of stroke
Infection with HIV

Drugs Polypharmacy (>3 drugs)
Treatment with multiple 
psychoactive drugs
Alcohol/recreational drug 
dependency

Cognitive status Dementia
Cognitive impairment
History of delirium
Depression

Functional status Functional dependence
Immobility
Low level of activity
History of falls
Incontinence

Demographics Age > 65 years old Sensory 
impairment

Visual and hearing

Decreased oral 
intake

Dehydration
Malnutrition

Metabolic 
abnormalities

Hepatic failure
Renal failure
Thiamine deficiency
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Precipitating factors include any condition, medication, infection, or illness that 
can compromise the frail balance of predisposing factors in elders. A careful assess-
ment must be made to exclude all common causes: environmental factors (inappro-
priate noises and lightening, immobility, change of staff and wards, falls, sleep 
deprivation, physical restraints), drugs (alcohol, sedative withdrawal, hypnotics, 
opioids, anticholinergics, antiparkinsonian, antidepressants, anticonvulsants drugs, 
corticosteroids), fluid and electrolyte abnormality, dehydration, infections, surgery, 
neurological acute illness, pain, urinary and faecalis retention, respiratory and car-
diovascular failures, and endocrine and metabolic disorders. Infection is the most 
common risk factor of delirium. A recent observational study in Sanglah Hospital 
on 60 elders admitted with infections showed that sepsis, comorbidity, and IL-6 
level have correlated with the severity of delirium [31]. In case of respiratory failure 
with use of NIV delirium appears because of cerebral hypoxia and hypercapnia is 
associated with drowsiness and hypoventilation.

34.3  Nonpharmacological Prevention and Management

Preventing delirium before it develops is the most effective strategy against compli-
cations associated with delirium (Table  34.2). The Hospital Elder Life Program 
(HELP) uses a multicomponent intervention in preventing delirium and is the most 
widely disseminated approach. In a recent meta-analysis of 14 interventional stud-
ies based on HELP, multicomponent nonpharmacological approaches significantly 
reduced the incidence of delirium and fall among older hospitalized, non-ICU 
patients [32].

Moreover, HELP approach is cost-effective. Effective nonpharmacological 
treatment approaches include reorientation (e.g., using orientation boards, calen-
dars, clocks), hydration, sleep enhancement, therapeutic activities, encouraging 
the presence of family members, and private rooms closer to the nurses’ station 
for increased supervision. Sensory deficits should be assessed and corrected by 
ensuring that all assistive devices such as eyeglasses and hearing aids are readily 
available and effectively used. Physical restraints should be minimized due to 
their role in prolonging delirium, worsening agitation, and increasing the risk of 
strangulation.

Environment strategies can help in preventing delirium: lighting appropriate to 
time of day—windows with a view to outside, curtains and blinds open during the 
day, and minimal lighting at night may reduce disorientation. Provision of single 
room—reduces the disturbance caused by staff attending other patients in the same 
room. Quiet environment especially at rest times—noise reduction strategies (e.g., 
use of vibrating pager rather than call bells). Provision of clock and calendar that 
clients can see. Encourage family/career to bring in client’s personal and familiar 
objects. Avoid room changes—frequent changes may increase disorientation.

Strategies that increase the patient’s mobility, self-care, and independence should 
be routinely reinforced. Because delirium is usually multiple factors, a multidisci-
plinary team [33] should together implement effective prevention strategies.
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Table 34.2 Nonpharmacological prevention of delirium NICE clinical guideline

Management Actions
Cognitive 
impairment or 
dementia

   •  Provide appropriate lighting and clear signage. A clock (consider 
disorientation providing a 24 h clock in critical care) and a calendar 
should also be easily visible to the person at risk

   •  Reorientate the person by explaining where they are, who they are, and 
what your role is

   •  Introduce cognitively stimulating activities (for example, 
reminiscence)

   • Facilitate regular visits from family and friends
Dehydration or 
constipation

   •  Encourage the person to drink. Consider subcutaneous or intravenous 
fluids if necessary

Hypoxia    • Assess for hypoxia and optimize oxygen saturation if necessary
Immobility or 
limited

   •  Encourage the person to move—mobilize soon after surgery—walk 
(provide walking aids if needed—these should be accessible at all 
times)

   •  Encourage all people, including those unable to walk, to conduct 
active range of motor exercise

Infection    • Look for and treat infection
   • Avoid unnecessary catheterization
   • Implement infection control procedures

Multiple 
medications

   • Conduct a medication review for people taking multiple drugs

Pain    •  Assess for pain. Look for nonverbal signs of pain, particularly in 
people with communication difficulties

   • Start and review appropriate pain management
Poor nutrition    • Follow and support diet

   • If the person has dentures, ensure they properly
Sensory 
impairment

   •  Ensure working hearing and visual aids are available

Sleep disturbance    • Avoid nursing or medical procedures during sleeping hours, if possible
   • Reduce noise to a minimum level during sleep periodsa

In a Recent review, J. Rains and N. Chee introduced the concept of multidisci-
plinary team in intensive care unit to prevent and manage delirium. The role of 
physiotherapists is to increase early mobilization to reduce delirium, improve func-
tional outcomes, and decrease length of stay. During daily rehabilitation sessions, 
re-orientation should occur. Despite the lack of evidence or literature into safety of 
mobilizing a patient with delirium, it is important nonetheless to mention. 
Physiotherapist is a link between medical team and occupational therapist (OT) 
[34]. occupational therapy plays a crucial role in education, improving cognition, 
memory, and sleep hygiene and maintaining function. A more initiative-taking 
approach could provide patients with better tools to manage upon discharge. Other 
interventions that have succeeded in preventing delirium are geriatric consulting, 
educational strategies toward healthcare staff, and tailoring multifactorial treat-
ments and interventions delivered by family members. Daily therapeutic activities 
that stimulate cognition for delirium superimposed on dementia found no impact on 
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duration or severity of delirium but decreased length of stay. Other studies have 
focused on specialized delirium rooms, geriatric units, music therapy, and improv-
ing sleep, with varying results [33]. Unlucky a recent Cochrane review on delirium 
prevention examined 39 trials involving 16,092 subjects and found moderate quality 
evidence that multicomponent nonpharmacologic interventions are effective for 
delirium prevention but less robust for decreasing delirium severity or duration [35]. 
Moreover, once delirium has developed, HELP has no impact on severity and recur-
rence. Treatment of delirium is mainly based on the resolution of the underlying 
condition combined with non-pharmacological intervention and specific pharmaco-
logical intervention.

The Nice guideline remarks about delirium [36], remarks that when delirium 
occurs, it is important to inform their family members and careers that delirium is 
common and usually temporary. In case of adults with risk of delirium, it is impor-
tant to encourage their careers to tell their healthcare team about any sudden changes 
or fluctuations in behavior. Moreover, it is important to inform GP by hospital staff 
about delirium event after they are discharged [37–39].

34.4  Pharmacological Intervention

Pharmacological intervention should be considered when adults with delirium who 
are distressed or considered a risk to themselves or others when nonpharmacologi-
cal techniques have been ineffective. Short-term (usually for 1 week or less) use of 
appropriate antipsychotic medication, starting at the lowest clinically appropriate 
dose and titrating cautiously according to symptoms, should be considered. 
Haloperidol, a typical antipsychotic and neuroleptic, has been the most studied and 
routinely used medication. It blocks cortical and nigrostriatal dopamine receptors 
(D2 antagonist) and disinhibits acetylcholine. It should be initiated at the smallest 
possible dose for the shortest possible period. Side effects include extrapyramidal 
symptoms, akathisia, neuroleptic malignant syndrome, tardive dyskinesia, glucose 
and cholesterol changes, cardiac arrhythmias, and venous thromboembolism.

In a systematic review of studies comparing atypical antipsychotics (amisul-
pride, quetiapine, olanzapine, and risperidone) with typical antipsychotics (halo-
peridol) for the treatment of delirium in a wide range of clinical conditions, all 
medications have been proven effective and safe with no significant difference 
between agents. Both olanzapine and haloperidol decreased the severity of delirium 
in elderly admitted in medical wards. The management of severe agitation provides 
that you can start with a low dose of Haloperidol 0.25–0.5 mg every 30 min (maxi-
mum 3–5 mg die) or Quetiapine 12.5–5 mg twice a day or Olanzapine 2.5–5 mg 
twice a day or Risperidone 0.5–1 mg twice a day monitoring side effect [40].

The role of sedation in prevention and treatment of ICU delirium has determined 
much comment in recent years and the debate is far from over. One systematic 
review explored the effectiveness of haloperidol prophylaxis in critically ill patients 
with an elevated risk of delirium in the ICU with respect to incidence of delirium, 
ICU length of stay, and duration of mechanical ventilation. Only four studies were 
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included with similar characteristics, but a meta-analysis was not able to perform 
because of the significant heterogeneity. Two studies confirmed the effectiveness of 
haloperidol prophylaxis in reducing the incidence of delirium, the number of 
delirium- free days, and ICU length of stay, but the other showed contradictory 
results. No effects on the re-intubation, duration of mechanical ventilation, or hos-
pital length of stay were observed. On the other hand, a positive trend toward 
decreased accidental removal of tubes or catheters was evident. Limitations of this 
review are that the included studies used different haloperidol doses and this fact 
could justify the results found in this review. Moreover, no study used haloperidol 
versus other atypical antipsychotic medications [11].

Use of perioperative melatonin had a lower incidence of postoperative delirium 
compared with control and other medication (midazolam or clonidine). No evidence 
supports use of benzodiazepine that have deleterious effects. Other treatment that 
reduces duration of delirium is Rivastigmine, a cholinesterase inhibitor used for the 
treatment of dementia.

A milestone in the management of delirium once it is onset remains the treatment 
of underlying clinical conditions associated with multiple interventions. 
Pharmacological control of agitation can be initiated if the consequences of agita-
tion can be dangerous to patient’s health [41].
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35The Role of Neurocognitive Disorders 
in Sustaining “Ageism as a Key Factor 
for Noninvasive Ventilation Failure”

Vincenza Frisardi and Maria Luisa Davoli

35.1  Introduction

The aging population is a new challenge for both the social and healthcare system. 
The progress in medicine directly influences the length of life expectancy. Aging is 
a risk factor for several chronic diseases [1], contributing to bad clinical outcomes. 
From this awareness, to go over the current knowledge trying to improve quality 
and length of life is healthcare professionals’ task. Respecting the limit of human 
dignity and personal willingness from severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) virus pandemic, we learned how our healthcare system is frag-
ile toward a frail population as elderly [2] in a dangerous and exponential “frailty 
complex.” Indeed, the healthcare system has to support people with frailty condi-
tions. Nevertheless, in an emergency, this goal is not entirely achieved. It is manda-
tory to think about the weak point in our care process of aged people to avoid 
healthcare settings that stigmatize older people. The co-occurrence of five compo-
nents defines stigma: labeling, stereotyping, separation, status loss, and discrimina-
tion [3]. Recent qualitative research showed that [4]:

 1. The attitude and belief of the intensive care units (ICUs) healthcare professional 
toward elderly patient care are biased and prejudiced.

 2. Caring for terminally ill elderly patients in ICU is considered a futile task.
 3. The current healthcare system is still inappropriate and unfair for elderly 

patients’ needs.
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Ageism in healthcare services is a cardinal public health concern. Recently, a 
systematic review explored the detrimental health consequences of ageism on older 
persons occurring both at the individual and structural levels [5]. Fighting ageism is 
a priority worldwide at any level of society [6]. The coronavirus disease 2019 
(COVID-19) pandemic exacerbated this problem [7]. During COVID-19, there has 
been widespread debate concerning the prioritization of patient’s admission to ICU 
due to the limited employment resources and accommodations. Several theories 
have supported older people’s penalization in the COVID-19 pandemic, but their 
discussion is far beyond the goal of this chapter. However, consolidated factors as 
age and comorbidities related to the dire prognosis of hospitalized people [8] lead 
to an increasing number of complications, making their treatment more complicated 
and less productive, supporting those theories.

Nevertheless, in Scotland, the UK, 30.4% of adults aged 45–64 years reported at 
least two chronic conditions, increasing to 64.9% of adults aged 65–84 years and 
more than 80% for those above 85 years old [9]. These results are also described in the 
USA [10], which is expected to rise over time and country. Several conditions contrib-
ute to this trend: first, the scientific advance in prolonging life; second, demographic 
changes with a higher risk for late-onset diseases; third, the spread of unhealthy life-
styles that increases the onset of several conditions—such as metabolic syndrome; 
and fourth, deterioration of the environment may lead to a higher intake of pollutants 
and abnormalities in the immunological system and pulmonary system [11]. What is 
worse is that one of the comorbid diseases is often overlooked, as in mental illnesses, 
which are frequently comorbid with physical conditions, especially chronic obstruc-
tive pulmonary disease (COPD) [12]. In respiratory failure (RF), noninvasive mechan-
ical ventilation (NIMV) plays a crucial role in treating these patients. Evidence about 
NIMV outcome in acute exacerbations of COPD oldest-old patients, initially with 
NIMV, compared to those treated with invasive mechanical ventilation (IMV), 
reported that the mortality rate was higher in the IMV group (37.7%) than in the 
NIMV group (9.7%) [13]. COPD exacerbation with hypercapnia, acute lung edema, 
pneumonia in immunosuppressed patients, and intubation weaning are the main indi-
cations for NIMV. However, its expression in patients with “Do Not Intubate” orders 
is more controversial, especially in older patient groups [14]. There is an unethical but 
soundless and implicit behaviour toward vulnerable people who show neurocognitive 
disorders in the healthcare [15, 16]. NCDs are a cluster of conditions where disrupted 
neural substrates lead to cognitive and psychiatric symptoms affecting the ability to 
perform a functional task in basic and instrumental daily living activities [17]. In par-
ticular, social cognition (i.e., ability to inhibit unwanted behavior, motivate oneself, 
and develop insight) could be a salient feature of some NCDs [18]. Deficits in social 
cognition more often is a barrier to goal achievement in a different context.

Regarding the healthcare setting, the evidence suggests that due to the inade-
quacy of care processes and structures, the current healthcare systems cannot meet 
the complex needs of elderly patients suffering from various disabilities, including 
mental weakness, in most countries of the world [4]. As previously reported, health-
care providers have difficulties managing the physical and psychological needs of 
hospitalized elderly patients, especially in the presence of unpredictable phenotype 
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of people with NCDs [19]. Delirium represents one of the most common acute 
NCDs in the hospitalized elderly patients. The onset of delirium could mask the 
underground organic disease associated with the highest morbidity and mortality 
rate [20]. The fact that some older people may be affected by cognitive decline does 
not mean that every person should be treated as having such a condition. Although 
depending on the context, the mechanisms underlying the path between drivers, 
stigmatization, and its effects often display universal characteristics [21]. Ageism 
takes on various and nuanced forms, each with unique impacts. It represents an 
endemic syndrome over time and across space. As the World Health Organization 
defined healthcare as “Services provided to individuals or communities by health 
service providers to promote, maintain, monitor or restore health” [22], we claim 
that it is essential to face this topic in this book.

35.2  Ageism: Historical Background

Back in the first century A.D., Roman philosopher Terenzio said: “Senectus ipsa est 
morbus” (Terenzio Phormio Atto IV v. 575) (“Old age is a disease”). This sentence 
might be worth it in the mists of time. Fortunately, with advancements in technol-
ogy, medical science and gerontology, life expectancy is increased, and aging is a 
very heterogeneous process—however, ancient prejudices toward the elderly 
remain. In 1969, Dr. Robert Butler—a Pulitzer Prize-winning gerontologist who 
founded the National Institute on Aging—coined the term “ageism” defined as “a 
process of systematic stereotyping and discrimination against people because they 
are old” [23]. Subsequently, several researchers tried to modify or implement the 
definition. Iversen and colleagues synthesized the available literature on the ageism 
definition and proposed a complete framework as a starting point for operational-
ized construct. According to them, ageism could be either negative or positive ste-
reotyping, prejudice, or discrimination against older people because of their actual 
chronological age or perceiving them as aged or elderly [24]. Ageism may be dis-
played on an individual (micro), social networks (meso), or institutional (macro) 
levels and might be implicit or explicit. Although ageism has been compared to 
other persistent and pervasive –isms, it has received less attention. Like other forms 
of discrimination, ageism negatively influences individual people in everyday social 
life and healthcare utilization. The research in this field is growing, especially in 
determining its causes and consequences and limiting it [24]. However, ageism per-
meates all aspects of a person’s life that becomes elderly: workplace, social com-
munity, and healthcare. It is worth mentioning the phenomenon of discrimination’s 
overlap [25] when an older adult withstands exclusion due to their age and another 
potential stereotyping (poor, ethnicity, the language barrier).

Furthermore, there is double jeopardy discrimination of aging and disability with 
dangerous consequences. When it comes to any prejudice overlap, it is difficult to 
determine which negative convictions are in the foreground. In a medical context, 
age itself could represent a vulnerability factor as a probability of requiring receiv-
ing healthcare service in respect to young people to recover from illness [26].

35 The Role of Neurocognitive Disorders in Sustaining “Ageism as a Key Factor…



388

During the COVID-19 pandemic, a heated debate merged about the de- 
prioritization for admission at intensive care units (ICUs) for the elderly. Several 
“Covid-19 triage guideline ICU admission” set the age cut-offs that deprioritize or 
exclude the elderly [27]. Age limit for intensive or sub-intensive treatment seems 
discriminatory, unethical, and controversial despite the worldwide assumption that 
“The enjoyment of the highest attainable standard of health is one of the fundamen-
tal rights of every human being without distinction” [28].

When people are marginalized or discriminated against, their health declines 
[29]; therefore, if the context in which this occurs is in the healthcare facilities 
(that have to guarantee better health status), the effect could be disastrous. 
Discrimination in healthcare is deplorable [30] and is a significant barrier to 
development, and addressing health inequalities requires a combined effort among 
policymakers, stakeholders, and healthcare professionals. The central principle of 
the 2030 Agenda for Sustainable Development Goals is to ensure that “no one is 
left behind” [31]. As Dr. Ghebreyesus, Director-General of the World Health 
Organization, affirmed, “all countries must respect and protect human rights in 
health—in their laws, their health policies and programs. The aim is to fight 
inequalities and discriminatory practices so that everyone can enjoy the benefits 
of good health, no matter their age, or other physical and mental characteris-
tics” [30].

35.2.1  Ageism: Definition, Operationalized Concept, 
and Black Holes

After its first apparition, Iversen and colleagues defined ageism as negative or posi-
tive stereotypes, prejudice, and discrimination against (or to the advantage of) us 
based on both our chronological age and perception of us as being “old,” “too old,” 
“young,” or “too young.” Ageism can be self-directed or other-directed, implicit or 
explicit, and expressed on a micro-, meso-, or macro-level.

This definition includes four dimensions, each one with its respective components:

 1. The dimension of the three classic features (cognitive related to stereotypes, 
affective related to prejudice, and behavioral related to discrimination)

 2. The self-directed/other-directed dimension (self-directed ageism, other- 
directed ageism)

 3. The conscious/unconscious dimension (explicit ageism, implicit ageism)
 4. The positive/negative dimension (positive ageism, negative ageism)

The micro-, meso-, and macro-levels are the levels of reality in which the phe-
nomenon manifests: individual, societal, and infrastructural. Combining the four 
dimensions and respective components of ageism, multiple possibilities for a con-
ceptual framework could emerge toward the operationalization of ageism. These 
various forms of operationalization also serve to classify the inductive conceptual-
izations of ageism. A systematic review about the Operational Definitions and 
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Inductive Conceptualizations of Ageism in Healthcare was performed by Sousa São 
José and colleagues in 2019 [32].

Several ageistic attitudes in the healthcare towards old people, and some recom-
mendations during Covid-19 pandemic hitted this share of population more than 
others [24, 33]. A line of research in this field clarifies that the cognitive compo-
nent refers to “what we think about,” accounting for stereotypes (e.g., holding the 
assumption that older patients are problematic). In contrast, the affective compo-
nent refers to “what we feel about,” accounting for prejudice (e.g., to dislike having 
conversations with older patients because boring). Finally, the behavioral dimen-
sions refer to “how we behave towards,” accounting for discrimination (e.g., asking 
fewer questions or avoiding listening to the whole conversation of older than 
younger patients). In addition, the self-directed component refers to ageism 
directed toward people of one’s age or oneself (e.g., assuming that I am too old to 
receive specific treatments).

In contrast, the other-directed component refers to ageism directed from a person 
toward another of different age groups (e.g., believing that older patients are always 
complaining about their health). The explicit component corresponds to conscious 
ageism (ageist beliefs, feelings, and behaviors). In contrast, the implicit element 
corresponds to unconscious ageism (this is nurtured by media, socio-cultural back-
ground, and so on). Believing that older patients are always complaining about their 
health can be an example of explicit ageism. Furthermore, not asking for informa-
tion about their performance status and desires can be an example of implicit age-
ism (a health professional could assume that older people are all unable to perform 
complex physical tasks). Finally, the positive and negative component consists of 
stereotypes, prejudices, and discrimination respectively in favor or disfavor of 
someone based on age (e.g., giving priority to older patients when prescribing treat-
ments or limiting them the healthcare access). In negative thinking, older adults are 
seen as burdensome and a drain of resources [34]. Negative ageism is a “contemptu-
ous” prejudice linked to longstanding findings of passive and active forms of dis-
crimination toward older adults [35].

35.3  Ageism and Its Impact on the Healthcare

Societies based on high-speed productivity have deeply embedded value systems 
that favor economically dynamic younger citizens and marginalize nonproductive 
older citizens. Health services replicate the communities they serve. Hostile ageism 
has been documented in healthcare settings, such as passing over older adults for 
treatment and procedures for treatable illnesses and conditions because it is seen as 
a waste of resources [36]. So that, research on ageism among helping professionals 
(nurses, physicians, long-term care, mental health providers) corroborated the con-
cept that ageism could cause health vulnerabilities and potential mistreatment. It 
also contributes to a significant financial burden with estimated costs of 63 billion 
dollars per year [37]. Apriceno et al. showed the more considerable endorsement of 
benevolent ageism significantly predicted higher priority for older adults. In 
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contrast, hostile ageism significantly predicted lower priority ratings for older adults 
for critical resource allocation in healthcare [38]. Studies on ageism in healthcare 
revealed ageist attitudes and practices among professionals [39–41]. A report by the 
Economist Intelligence Unit on healthcare policies for an aging society sustained 
that there is robust evidence of widespread ageism in medical behavior worldwide 
[42]. Similar conclusions were reported elsewhere [43, 44]. More recently, the 
Global Report on Ageism [45] was launched, and combating ageism is one of the 
four action areas of the Decade of Healthy Ageing (2021–2030) [46].

Ageism in healthcare settings imbues social interactions, organizational cul-
tures, and health policies. In each of these levels, it can assume multiple expres-
sions. For example, by ordering fewer diagnostic tests for older patients than young 
patients, communication with older patients is very frustrating (because of their 
ideo-motor slowdown, difficulty understanding, and deafness) and could be a form 
of ageism. In the context of healthcare, ageism is far from harmless, given that the 
amount and quality of care requested, delivered, and received are affected by the 
existence of ageism [47]. A longitudinal analysis of data from the nationally repre-
sentative Health and Retirement Study administered in 2008 with follow-up 
through 2012 with 6017 adults over the age of 50 years concluded that 5.9% expe-
rienced discrimination frequently [48]. Twenty-nine percent of participants report-
ing frequent healthcare discrimination showed new or worsened disability over 
4  years, compared to those who infrequently (16.8%) and never experienced 
(14.7%) healthcare discrimination (p < 0.001). In multivariate analyses, compared 
to no discrimination, frequent healthcare discrimination was associated with new 
or worsened disability over 4 years (aHR = 1.63, 95% CI 1.16–2.27). In the worst 
scenarios, ageism in healthcare may imply a higher probability of death for older 
patients than younger patients [49]. Identifying the full spectrum of ageism mani-
festations in healthcare is not an easy task because a composite framework is still 
to be well-defined and lacks measurement tools. Currently, there is no broad con-
sensus on the definition and operationalization of ageism, which results from the 
negligence concerning its conceptual aspects [24]. In health facilities, the manifes-
tations of stigma are widely documented, explicitly (outright denial of care, provi-
sion of sub-standard care, physical and verbal abuse) or in subtle forms, such as 
making people wait longer or passing their care off to junior colleagues [21]. 
Within the health system, stigma toward mental illnesses undermines access to 
diagnosis, treatment, and successful health outcomes [50]. As previous studies on 
patients with HIV or cancer disease demonstrated, healthcare workers may be 
unaware of how stigma affects people and may therefore not be conscious of the 
stigmatizing effects of their actions or of how the health facilities’ policies or struc-
tures affect people [51, 52]. Lack of knowledge regarding the condition and certain 
obscurantism in treating this topic at the macro- level may also drive stigma [53]. 
Insufficient knowledge about providing care for a specific situation, as in people 
with NPDs, may result in inferior quality or discriminatory care for older hospital-
ized people [54]. Institutional policies or systems for delivering care, such as 
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exclusion from surgery based just on the age or the presence of dementia and 
related disorders, can also drive health facility stigma [55].

35.4  The Usefulness of NIMV in Caring for Critically 
Old Patient

Many issues are still open and self-fueling debate about the appropriate caring for 
older people. With the progressive extension of the natural history of many chronic 
pulmonary and nonpulmonary diseases, the incidence rate of elderly patients 
admitted to the hospital for RF is continuously increasing. According to a retro-
spective cohort drawn from the Nationwide Inpatient Sample of 6.4 million dis-
charges from 904 representative nonfederal hospitals during 1994, the incidence of 
acute RF was 137.1 hospitalizations per 100,000 US residents age > or = 5 years 
[56]. Treatment of RF in the elderly should consider technical and scientific aspects 
of the ventilator and no-ventilator supporting devices, ethical and economic issues 
to be contextualized, and geriatric elements worthy of being implemented in the 
healthcare process from the emergency room admission to discharge. The compre-
hensive geriatric assessment is a valuable instrument to evaluate the global perfor-
mance status of older people because the aging population is very heterogeneous. 
The prevalence of multimorbidity increases in the subjects aged more than 80 up 
to 78% [57] associated with higher mortality [58], disability, and a higher health-
care utilization [59]. Many clinical trials and national and international surveys do 
not provide sufficient data for evidence-based caring for critically ill oldest-old 
patients. The majority of the investigations are retrospective studies, and their data 
are not homogeneous. The tendency for very old patients to receive less intensive 
treatment [60] represents an evident bias in reporting data practice. The selection 
process from the emergency room to the ICU admission renders the oldest-old 
patients in these studies poor representatives of the entire population of critically 
ill older patients. The decision- making for critically oldest-old patients is often 
dependent on the context. An agreement between family, cognitive competent 
patient, and clinicians about what to do is not easy to take. Age itself does not 
imply a criterion for exclusion [61].

Nevertheless, NIMV is the first-choice ventilator technique in several decom-
pensate diseases in the elderly over 75 [62]. NIMV in old patients showed an 
overall satisfactory 6-month survival and functional status, except for endotra-
cheal intubation after NIMV failure [63]. In comparing the results in older patients 
with those obtained in the younger patient group, no differences in in-hospital 
mortality between the two groups emerged. Furthermore, NIV as a palliative 
treatment for respiratory failure and dyspnea has become increasingly common 
[64]. A “ceiling ventilator treatment” in the elderly patients with end-stage dis-
eases has been well documented [64–67]. Despite the efficacy of NIMV in treat-
ing patients with RF, older people present a large population of patients who have 
difficulties with NIV treatment acceptance compared to young adults [68].
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NIMV could be worthwhile for older patients where invasive ventilation is not 
considered as an option, either because the invasive approach is against the 
patient’s wish or because NIMV is regarded as the limit as a part of end-life deci-
sion. Nevertheless, in older with the previous “do not intubate” indication (DNI) 
patients, a 25% survival rate to hospital discharge and a 10% after 5-year have 
been demonstrated [64]. Palliative NIMV is regularly performed in the hospital in 
a different setting where there is confidence in its application. In a geriatric ward 
with trained physicians and nurses, 75% of old DNI patients affected by severe FR 
treated with NIMV improved significantly after 12 h of treatment [69]. This study 
underlines how an appropriate and cultural sensitivity to the geriatric population 
could have influence. Nongeriatric healthcare professionals are less comfortable 
managing elderly needs, their wishes, their thinking derangement, and their scares 
insight into the clinical conditions. Nongeriatric specialists sometimes are dis-
turbed and more stressed by the onset of delirium (an acute confusional state more 
frequent in the ICU). When staff experiences workload emotionally, they are more 
likely to fail to follow practices that support high-quality, safer care [70, 71]. 
Sometimes healthcare workers declared NIMV unsuccessful by appealing to the 
patient’s lack of compliance to NIMV machine adaptation; the renunciation of 
making choices that would be desirable in the treatment process often masks the 
inability of the systems to treat this type of patient in a personalized way.

In the past, there has been an emphasis on quantitative research designs in NIV 
treatment resulting in a significant lack of literature on the experiences of older 
people with RF. Ngandu and colleagues conducted a thematic synthesis of available 
qualitative studies that examined NIV experiences of adult people, regardless of the 
setting, age, or the mode of NIV treatment documented [72]. They reported the 
NIMV effectiveness in improving the quality of life for people with RF, although 
participants were more interested in sharing the negative aspects of being on the 
NIMV machine.

Furthermore, this review showed that fear, sometimes described as anxiety, was 
the most common disorder among NIMV patients and, as such, interferes with the 
whole treatment process [72]. However, healthcare providers often overlook psychi-
atric disorders in these patients, and when a patient has intense fear, the elderly 
could be a trigger for delirium [73]. It could be very damaging to the patient’s health 
as the patient may not be willing to use the machine. Perhaps, healthcare profession-
als need to devise alternative measures that can assist patients by alleviating the fear 
in NIV treatment. The first point is starting through the knowledge of the spectrum 
of mental disorders.

Moreover, the authors identified the need for research into the experiences of 
NIV in older people with RF, as the majority of the studies in their study focused on 
mixed populations aged 27–85 years [72]. Therefore, our knowledge of NIV treat-
ment in patients with RF is not principally based on older people admitted to the 
hospital. Consequently, it is helpful to conduct a study that explicitly focuses on 
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acute RF in the geriatric population admitted for NIV treatment to better understand 
limitations, concerns, and difficulties. This may provide healthcare professionals 
with the substrate to implement new strategies in NIV provision and explore the 
applicability of age-specific supportive care NIV guidelines.

35.5  Neurocognitive Disorders: Clusters, an Etiological 
Subtype, and Epidemiology

Neurocognitive disorders (NCDs) are an umbrella term that covers organic brain 
diseases with psychiatric symptoms [74]. NPD is complex and incompletely 
understood. Genetic and intermittent diseases described by progressive nervous 
system dysfunctions have been invoked as principal determinants of this com-
bined disease. The most prevalent diseases are Alzheimer’s disease (AD) and 
related dementias, Encephalitis, epilepsy, Parkinson’s disease (PD), multiple 
sclerosis, amyotrophic lateral sclerosis, Huntington’s disease, schizophrenia, and 
Prion diseases. Furthermore, other neurocognitive and behavioural changes 
occurs in the elderly (depression, cognitive impairment without dementia 
(CIND), including dementia, amnesic syndrome, and personality–behavioral 
changes (currently named as “deficits in social cognition”) [74]. The reference 
point in the nomenclature of NCD is the Diagnostic and Statistical Manual of 
Mental Disorders at its five editions (DSM-V). This manual helps professionals 
to establish the etiology and severity of the neurocognitive disorders defining six 
key domains of cognitive function, each of which has subdomains [74, 75]. All 
neurodegenerative diseases are disastrous and affect society as well as economic 
well-being. NPDs refer principally to the three syndromes, each with a range of 
etiologies: delirium, mild neurocognitive disorders, and major neurocognitive 
disorder. Delirium is a common and severe neuropsychiatric syndrome of brain 
dysfunction in hospitalized older people characterized by acute and fluctuating 
inattention and other cognitive and perceptual deficits precipitated by critical 
illness.

In particular, the deficit in attention makes it difficult for the patient to direct, 
sustain, and shift its focus. It is more appropriate to refer to as “disturbance in 
awareness” with fluctuation over time. Delirium recognized implicit and explicit, 
vulnerable, and trigger factors. The approach could be pharmacological even if 
the nonpharmacological approach is recommended. Patients may be hyperactive, 
hypoactive, or have a mixed form [76]. Mild neurocognitive disorders rely preva-
lently on modest cognitive decline. Test performance in this diagnostic category 
should fall in the range of 1–2 SD below the normative mean. The cognitive defi-
cits in mild NCD do not interfere with the capacity for independence in everyday 
activities. Although the mental disorders could be moderate, however, in the 
Investigation in the Delay to Diagnosis of AD with Exelon (InDDEx) study, 59% 
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of subjects showed first neuropsychiatric symptoms as a marker of mild cogni-
tive impairment [77]. Finally, the introduction of major neurocognitive disorders 
(substantial cognitive decline in only one cognitive domain, memory impair-
ment, nonessential criterion for diagnosis, interference with independence in 
everyday activities) was a first step to eliminate stigma toward the term dementia 
[78]. The psychiatric features of mild and major neurocognitive disorders are 
defined as behavioral and psychological disorders (BPSD) currently modified in 
neuropsychiatric symptoms (NPS). These latter refer to a mixed group of phe-
nomena which are the noncognitive hallmarks of dementia and include depres-
sion, anxiety, psychotic symptoms, apathy, irritability, aggression, and sleep and 
eating problems [79]. NPSs affect up to 97% of community- dwelling patients 
with dementia, several of them becoming more frequent as dementia progresses. 
Some NPSs are very persistent. The presence of single or composite NPS (such 
as affective symptoms, psychosis, hyperactivity, and euphoria) often limits the 
person’s quality of life. It can be stressful for careers in both the family and 
healthcare context.

However, NPS is also detected in people without a diagnosis of dementia [47]. 
Although NPDs are highly prevalent in older adults, little is known about their 
potential contributions to ageism. With the increase in adults over age 65  years 
expected to reach 22% of the general population by 2040, NPDs will become a chal-
lenge for many healthcare providers. While people with cognitive impairment with-
out NPDs need prevalently to be cared for by someone to avoid self-damage and 
living with dignity, in the presence of distressful NPDs, the extra burden for their 
management is particularly challenging.

The stigma of mental illness still overshadows proper diagnosis and manage-
ment of NPDs in the elderly. The boundaries between neuropsychiatric and physi-
cal diseases are often distorted, especially in healthcare facilities, because of 
frequently comorbid mood, anxiety, cognitive, and physical disorders in older 
adults. The disease burden is substantial, with more than 164 million people in the 
EU alone suffering from these diseases. Yet, despite compelling evidence of sin-
gle disorders from this spectrum, little is known about the frequency and sequelae 
of the co- occurrence of neurological and mental disorders [80]. The most com-
mon NPS in people with NCD is agitation. In patients with dementia, severe cog-
nitive impairment was associated with hyperactivity and psychosis. The pain was 
associated with affective symptoms and psychosis, whereas acute physical illness 
was associated with apathy in patients with dementia [81]. However, NPS has 
been demonstrated in people with and without cognitive impairment, especially 
when triggered by environmental factors such as hospital admission [75, 78, 82]. 
The hospital’s policy during the COVID-19 time only allows visitors for pediat-
rics and end-of-life care, not for patients with delirium or altered mental status. 
Unfortunately, healthcare practitioners faced the NPS burst. Unwarranted prog-
nostic pessimism of healthcare providers toward older people is often nurtured 
unconsciously by our society’s socio-cultural background, raising concerns about 
the escalating therapy from which the geriatric population could benefit. 
Technological progress and trained staff are fundamental to face the often more 
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Fig. 35.1 Contributing and self-fueling factors for ageism in healthcare. Old age is characterized 
by physical and cognitive/behavioral unbalance with high rate of comorbidities and vulnerability. 
Hospitalized old patients face with healthcare process and environment that contribute to the delir-
ium onset in vulnerable and frail patients. Delirium and preexistent cognitive and behavioral dis-
orders could impact negatively on the clinical outcome and healthcare process as well determine 
pessimism among healthcare professionals. In the absence of a specialized geriatric culture intrin-
sic factors related to the healthcare process could determine a reduced healthcare professional 
performance. This may be dangerous for old people and increase their vulnerability during hospi-
talization. This whirlpool of elements could explain ageism in the healthcare that geriatric compe-
tences and integration in the healthcare process could eliminate or reduce it drastically

challenging healthcare demands; however, cultural and meta-technical consider-
ations need to be met to counteract barriers more dangerous for the health status 
recovery than an organ failure (Fig. 35.1).

35.6  Neuropsychiatric Disorders and Aging: A Deleterious 
Cocktail for Ageist Culture

Psychiatric disorders affect critical illness [83], complicating organ failure recovery in 
acute care. Health professionals need to recognize and meet the mental health needs 
of older adults affected by critical illness and prevent untoward sequelae of medical 
events. The most prevalent conditions seen in hospitalized older adults include anxi-
ety, mood disorders (e.g., depression, bipolar), substance dependence, delirium, and 
NPSs due to dementia [75]. Many NPSs in older adults can be exacerbated by an acute 
medical illness, drug administration (i.e., quinolones), and sleep disturbance for the 
healthcare organization (noisy environments, uncomfortable lighting, nursing 
rhythms). If behavioral and psychological symptoms are not recognized, inappropri-
ately aggressive physical care may ensue. In addition, clinicians need to identify 
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quickly worsening psychiatric symptoms to prevent escalations in behaviors that will 
make it difficult for patients to adhere to medical procedures and treatments. Finally, 
the stigma of taking care of a patient with NPS may get in the way of appropriate 
medical care [84]. Clinicians need to put aside false stereotypes and establish a trust-
ing relationship with the older adult patient affected by NPDs. In this regard, the 
spreading of good practices such as a comprehensive geriatric assessment, the appli-
cation of evaluation scales [85], and greater integration between specialists, particu-
larly between pulmonologists, geriatricians, and intensivists, could help improve the 
care of these patients. Trained staff with competence in non pharmacological approach 
to NPS could match favorably clinical needs with patient characteristics by coping 
strategies or by a different job organization [90, 91] (Fig. 35.1).

35.7  Stigma Reduction Interventions 
in the Healthcare System

Eradicating ageism from healthcare is not an easy task. Ageist health policies and 
social campaigns can be identified quickly and be abolished in a brief period. The 
same cannot be said about more indirect and subtle forms of ageism, such as uncon-
scious age-based rationing in clinical decisions. These underground forms of ageism 
are challenging to identify and tricky to change [83, 85, 86]. For this reason, it is 
essential to face this topic in the framework of this book, putting the light on its con-
tributing role in determining the failure of NIMV in the elderly population. Identifying 
the multiple expressions of ageism, including those more underhanded or invisible, is 
a central prerequisite to developing interventions and policies to eradicate ageism in 
healthcare. There is a small amount of evidence on building and delivering successful 
anti-stigma programs in healthcare settings. Ungar and colleague have proposed theo-
retical and practical considerations for combating mental illness stigma in healthcare. 
They stressed the importance of humanistic design methods for improving the quality 
of care of these vulnerable groups [94]. Nybale et al. proposed several key strategies 
to reduce stigma in healthcare settings [19], and that could be the starting point to 
facilitate the behavior of healthcare professional toward this vulnerable population:

 1. “Provision of information” about stigma, its manifestations, and its effect 
on health.

 2. “Skills-building activities” involved creating opportunities for healthcare pro-
viders to develop the appropriate skills to work directly with the stigma-
tized group.

 3. “Participatory learning” approaches required participants (health facility staff, 
clients, or both) to engage in the intervention actively.

 4. “Contact with the stigmatized group” relied on involving members of the stig-
matized group in the delivery of the interventions to develop empowerment 
empathy, humanize the stigmatized individual, and break down stereotypes.

 5. An “empowerment” approach to improving client coping mechanisms to over-
come stigma at the health facility level.
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 6. “Structural” or “policy change” providing clinical materials, redress systems, 
and facility restructuring.

 7. Training in the assessment and evidence-based treatment of geriatric mental 
health disorders for all acute care nurses to recognize psychiatric changes from 
baseline and provide brief interventions.

Nongeriatric specialists want to control behaviors and expect older adult patients 
with mental illness to “act normal.” Understanding NPD will help acute care nurses 
develop behavioral strategies and be more tolerant of behaviors that do not put the 
patient or healthcare providers at a safety risk.

35.8  Conclusions

The benefits of NIMV are well established. Benefits from NIV treatment regard 
both if we consider it as a life-saving treatment and the palliative approach to the 
end of life (due to improved breathing, a sense of immediate relief, good sleeping 
patterns). Despite these benefits, other aspects that need to be considered as the 
principal target of NIMV are the older people, more often affected by multiple dis-
eases, including mental illnesses. When a geriatric patient in a de-compensatory 
phase of one of its chronic physical diseases shows NPDs, he/she represents a chal-
lenge for the healthcare system.

In this scenario, our attention to the harmful effects of age must be kept high. 
Interventions are needed to address the individual needs and challenges facing older 
people. In the aftermath of the pandemic, when normality resumes, we must resist 
complacency and hold policymakers and politicians accountable for implementing 
changes within our healthcare systems. Sweeping changes are needed within health-
care practice, medical education, and research to increase awareness and under-
standing of the unique challenges of older adults. Only then can we begin to redress 
the generations of weathering.

An improved understanding of how stigma toward aged people with NPD affects 
their clinical outcome is necessary to identify gaps and areas for investment in 
stigma reduction and explore the possibility of concurrently addressing more than 
one health condition stigma with a joint intervention.

With the progressive extensions of the natural history of many chronic pulmo-
nary and extra-pulmonary diseases, inevitably, the incidence rate of elderly patients 
admitted in the acute care for RF is continuously expected to rise. Therefore, the 
step-up in the healthcare system is fighting cultural barriers in healthcare profes-
sionals’ minds to ensure an improvement in survival and quality of life of 
older people.
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36.1  A Global View of the Problem

Neuropsychiatric disorders are poorly diagnosed and rarely treated, even in patients 
in non-invasive ventilation. Anxiety and depression are prevalent in chronic obstruc-
tive pulmonary disease (COPD) [1], independently associated with poor outcomes, 
and serve as additional barriers for patients towards self-care and overall self- 
efficacy [2]. In the United Kingdom, the prevalence of depression and anxiety 
symptoms in COPD are estimated to be 40% and 36%, respectively [3]. Severe 
COPD patients experience a greater prevalence of depression compared with 
patients with mild or moderate disease [4]. Patients with severe COPD are at 
increased risk of developing depression to increase the frequency of exacerbations 
[5]. Other studies show that, despite treatment, many patients still meet criteria for 
a depressive and/or anxiety picture [6]. Evidence for the benefit of antidepressant 
therapy in older COPD patients with depression is inconclusive and is important to 
remember that the prescription and consumption of benzodiazepines are due to the 
risk of precipitating a severe episode of hypercapnia [7, 8]. Moreover, a significant 
improvement in anxiety and depression scores was found with cognitive behav-
ioural therapy compared to education alone [9]. Pulmonary rehabilitation improves 
depression and anxiety in some COPD patients, but not all pulmonary rehabilitation 
programmes include psychological therapy for those patients with high levels of 
depression and anxiety symptoms [10, 11].
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36.2  A Multidimensional View of the Problem

Non-invasive ventilation (NIV) compliance depends on psycho-physical factors. 
Patients, even when adequately informed about the benefits that the NIV may 
have on their clinical picture, often reject it or use it improperly. Clearly, failure 
to comply with the NIV or its inappropriate use results in increased costs. 
Appropriate use of NIV is crucial, given that adherence to medication decreases 
over time and is inversely related to the number of drugs prescribed [12, 13]. The 
use of the NIV involves a change of life of the patient, who must devote a time of 
his day, with possible reduction of compliance [13]. In addition, the presence of 
COPD, especially in the elderly patient, is related to the likelihood of developing 
cognitive impairment [14]. Cognitive impairment, as is evident, affects the course 
of the disease, as in many other chronic conditions [15]. Acceptance and adher-
ence to NIV treatment significantly reduces important outcomes such as hospital 
admissions and the demand for specialist services [16]. Adherence to treatment 
depends on an adequate instruction for the use of NIV by the physician, but 
comorbidity and polypharmacotherapy still influence compliance [17, 18]. It is 
well known that the presence of cognitive impairment [19, 20] or neuropsychiatric 
disorders, such as anxiety and depression, has less compliance with NIV. In the 
literature, the few studies available have focused on the early failure of NIV [21, 
22], studying in particular the factors that increase adherence [23] and any predic-
tors of non-adherence [24]. Ventilation settings are an important moment and the 
correct regulation affects the quality of sleep with important repercussions on the 
quality of life [25]. There are many questionnaires used to study COPD patients, 
including the COPD self-efficacy scale (CSES) to measure the level of confidence 
to manage or avoid breathing difficulties in different situations, including times of 
negative affect, intense emotions, physical exertion, at-risk behaviours, or adverse 
weather/environment conditions. Higher scores correspond to lower confidence in 
managing dyspnoea [26]. Moreover, many questionnaires are used to study 
depression in COPD patients, including the Center for Epidemiologic Studies 
Depression Scale (CES-D), Geriatric Depression Scale (GDS), Hospital Anxiety 
and Depression Scale (HADS), SDS, and the Structured Clinical Interview for 
DSM-I. CES-D was designed to cover most depression symptoms, with emphasis 
on affective components; GDS was designed for screening depression in older 
populations, HADS was designed for screening depression in the general medical 
population, and SDS can screen for depression, as well as classify its severity 
[27]. A validated 12-item instrument to assess the degree of perceived social sup-
port provided in subscale areas of the subject’s existing social network (family, 
friends, and significant others) is the Multidimensional Scale of Perceived Social 
Support (MSPSS) [28]. Recently, a new multidimensional index named CODEXS, 
based on comorbidities, airflow obstruction, dyspnoea, previous exacerbation, 
and depression assessed by Self-Rating Depression Scale (SDS), was used to pre-
dict 1-year exacerbations among patients with COPD and was superior to other 
previously published indices [29].
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36.3  Conclusion

The use of NIV can significantly affect the outcomes of patients with haemody-
namic instability. The use of such instrumentation, especially in the elderly and 
polypathological patients, requires a multidimensional culture that cannot be lack-
ing in those who are treating critical patients. Training is also of primary importance 
in this area. There is increasing evidence of the positive effect of the NIV also on 
neuropsychiatric disorders, it is desirable to develop pathways and protocols dedi-
cated to the correct detection and treatment of these disorders, providing to involve 
different professionals, setting up teams, who speaking in a common language, can 
make an effective take care of patients.
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