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Abstract

Background Given the progressive demographic ageing of
the population and the National Health System reforms
affecting care at the bedside, a periodic re-evaluation of in-
hospital mortality rates and associated factors is
recommended.

Aims To describe the occurrence of in-hospital mortality
among patients admitted to acute medical units and asso-
ciated factors. Two hypotheses (H) were set as the basis of
the study: patients have an increased likelihood to die H;:
at the weekend when less nursing care is offered; H,: when
they receive nursing care with a skill-mix in favour of
Nursing Aides instead of Registered Nurses.

Methods Secondary analysis of a prospective study of
patients >65 years consecutively admitted in 12 Italian
medical units. Data on individual and nursing care vari-
ables were collected and its association with in-hospital
mortality was analysed by stepwise logistic regression
analysis.

D Alvisa Palese
alvisa.palese @uniud.it

Azienda per i Servizi Sanitari Trento, Via Alcide Degasperi
79, 38123 Trento, Italy

Azienda Ospedaliera Carlo Poma, Strada Lago Paiolo 10,
46100 Mantua, Italy

Azienda Ospedaliera Universitaria Integrata Verona, Piazzale
Aristide Stefani 1, 37122 Verona, Italy

Fondazione Poliambulanza Istituto Ospedaliero, Via Leonida
Bissolati 57, 25124 Brescia, Italy

> Azienda ULSS 9 Treviso, Via Sant’ Ambrogio di Fiera 37,
31100 Treviso, Italy

Azienda per I’ Assistenza Sanitaria n. 2 Bassa Friulana-
Isontina, Via Vittorio Veneto 174, 34170 Gorizia, Italy

Results In-hospital mortality occurrence was 6.8 %, and
37 % of the patients died during the weekend. The logistic
regression model explained 34.3 % (R*) of the variance of
in-hospital mortality: patients were six times (95 %
CI = 3.632-10.794) more likely at risk of dying at week-
ends; those with one or more AEDs admissions in the last
3 months were also at increased risk of dying (RR 1.360,
95 % CI = 1.024-1.806) as well as those receiving more
care from family carers (RR =1.017, 95 %
CI = 1.009-1.025). At the nursing care level, those patient
receiving less care by RNs at weekends were at increased
risk of dying (RR = 2.236, 95 % CI = 1.270-3.937) while
those receiving a higher skill-mix, thus indicating that
more nursing care was offered by RNs instead of NAs were
at less risk of dying (RR=0.940, 95 % CI=
0.912-0.969).

Conclusions Within the limitations of this secondary
analysis, in addition to the role of some clinical factors,
findings suggest redesigning acute care at weekends
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ensuring consistent care both at the hospital and at the
nursing care levels.

Keywords Hospital mortality - Elderly - Risk factors -
Internal medicine - Longitudinal studies

Introduction

Around 50-60 % of deaths occur in hospital. Although a
large proportion of these are inevitable, detecting factors
affecting the risk of dying and focusing on those that are
avoidable remains crucial for national health services
[NHS, 1, 2]. Studies focused on the occurrence of, and
reasons for, in-hospital mortality have been on the agenda
of researchers since 1990, when Viana and colleagues [3]
analysed the discharge reports of 14,000 patients admitted
to an internal medicine service from 1982 to 1988.
According to their findings, there was an average mortality
rate of 6.6 %, and the principal causes of mortality were
pneumonia, cerebrovascular diseases and malignant
tumours. Since then, several authors have studied mortality
rates in medical settings [4—11], mainly analysing admin-
istrative data with retrospective study designs. More
recently, two Italian studies [12, 13] have conducted a
prospective design in medical settings focusing on clinical
factors such as polypharmacology, adverse events and the
length of stay; the in-hospital mortality occurrence reported
was 5 % [12] and 4 % [13], respectively.

In the current international literature on predictors
affecting the risk of in-hospital mortality, in addition to the
acknowledged clinical factors, increased attention on
quality of care factors is emerging. The higher amount of
care provided by registered nurses (RNs) may improve
patient’scomfort, increase the quality of care as well as the
effectiveness of therapeutic processes decided by physi-
cians, e.g. administering medications on time, providing
appropriate surveillance, monitoring signs and symptoms.
On the other hand, when the care offered by RNs is poor
both in quantitative and qualitative terms, the risk of
patients incurring safety issues may increase. Frail patients
risking safety issues such as falls, pressure sores, unnec-
essary bed rest, may be at increased risk of mortality. As
evidence of the above mentioned mechanism, in the latest
large European study, an increase in nursing workloads by
one patient per RN increased the likelihood of an in-patient
dying within 30 days of hospital admission by 7 % (odds
ratio 1.068, 95 % CI = 1.031-1.106); in addition, nursing
staff including RNs educated at the university level,
decreased patients risk of mortality [14].

To date, studies available have focused their attention
mainly on surgical patients, aimed at understanding the
relationship between nursing care and mortality rates [e.g.
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14, 15] while medical patients, who are at need of more
resources at the bedside due to their frailty [16], seem to be
neglected. With regard to patients admitted to medical
units, the attention of clinicians has recently been directed
to the limited resources available at the bedside, especially
in countries facing economic crisis and profound changes
to their NHS [17]. The latter changes are affecting not only
the amount of care provided by RNs, but also the staff
skill-mix as the proportion of care offered by RNs on the
amount of care offered by both RNs and nurses aides (NAs)
[18]. Reducing the cost of care by reducing the amount of
care offered by RNs (educated at the university level) in
favour of that offered by NAs (educated with 1 year of
training), is considered an attractive option in times of
€Conomic crisis.

Therefore, given the progressive demographic ageing of
the population and the increased burden of chronic dis-
eases, as well as several NHS reforms and austerity mea-
sures affecting care at the bedside in terms of both quantity
and quality [19], a periodic re-evaluation of in-hospital
mortality rates and associated factors is recommended.
Thus, the general intent of the study was to update
knowledge on mortality rates in elderly patients admitted to
acute medical units, exploring the possible contribution of
nursing care factors behind the clinical factors already
acknowledged.

Aims and hypotheses

The aims were to describe the occurrence of in-hospital
mortality among patients admitted to acute medical units
and the associated factors. Two different hypotheses
(H) were set as the basis of the study: patients admitted to
acute medical units in addition to the clinical conditions:

e H;: have an increased likelihood of dying at weekend
when less nursing care is offered;

e H,: have an increased likelihood of dying when they
receive nursing care with a skill-mix in favour of NAs
instead of RNs.

The study was approved by the Clinical Research Ethics
Committee of Verona University Hospital (Italy).

Methods

Study design and setting

A secondary analysis from a pragmatically [20] longitu-
dinal observational study (ESAMED) [21] was performed.

The original study was conducted over a 7-month period
between 2011 and 2012, involving 12 acute internal
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medicine units (average number of beds 39; range 20-90)
located in 12 NHS hospitals in the North-East of Italy.
With regard to the hypotheses under study,

e at weekends (from Saturday to Sunday—night
included), the amount of nursing care offered by RNs
to the included patients was from —4 to
—25 min day/patient (average —11, £7) less than that
offered during the week. During the week, the amount
was also variable according to the rules of the hospital
(from 133 to 268.8 min/per day each patient).

e the skill-mix defined as the proportion (%) of care
offered by RNs to the total care offered to patients
[RNs + nursing aides (NAs)] [22] was variable, from
48 % (less RNs more NAs) to 78.9 % (more care
offered by RNs and a minimal part from NAs) but
stable at the unit level between the week and the
weekend.

Participants

All patients consecutively admitted to the involved acute
medical units during the study period as urgent or sched-
uled cases, from home or a nursing home (NH), and willing
to participate, were included. Those patients transferred
from units of the same or other hospitals, or refusing to
participate in the study, were excluded.

A total of 2080 patients were admitted during the study
period, of which 1464 were included in the study (70.4 %).
Among the excluded patients, 385 (62.5 %) were trans-
ferred from other hospitals/units and 233 (37.8 %) did not
agree to participate. Patients not willing to participate
reported the desire of not being disturbed during in-hospital
stay or contacted after the discharge with regard to the
amount of resources used (e.g. nursing home care); they
also did not feel in a condition to participate, due to fatigue
or the presence of stressful symptoms.

Variables studied

The main outcome was in-hospital mortality occurrence.
Data were collected at three different levels:

1. At the patient level, in addition to the demographic
data (age, gender), the type of hospital admission (i.e.
urgent or scheduled), the day of admission (i.e. during
the week or weekend), and the provenance (from home
or NH), were collected.

e At hospital admission: data were collected on
previous access to Accident and Emergency
Departments (AEDs) in the last 3 months; co-
morbidities; the number of problems or devices
[e.g. vascular or pressure sores, enterostomy,

tracheostomy, percutaneous endoscopic gastros-
tomy (PEG)]; the functional status, as measured
by the Barthel Index (BI) [23]; and the risk of
developing pressure sores as assessed using the
Braden Scale for Predicting Pressure Ulcer Risk
[24]. The tool score ranges from 6 (severe risk) to
23 (no risk) and a cut-off of <14 was fixed for
identifying those patients at moderate/high risk of
pressure sores. Not lastly, within 24 h of hospital
admission, data were collected also on the need for
discharge planning using the Blaylock Risk Assess-
ment Screening Score (BRASS) [25] in its Italian
validated version [26]. Using the BRASS tool, the
following groups were identified: a low-risk group
with post-discharge problems and limited need for
discharge planning (scores ranging from 0 to 10), a
medium-risk group (11-20) and a high-risk group
comprising those patients that required extensive
discharge planning such as institutional (NH)/post-
acute care (scores >20);

e during the in-hospital stay: data were collected
daily at the bedside or from the nursing records as
the occurrence of confusion/agitation measured by
the assessment of changes of either a subtle or
noticeable degree in awareness, alertness, attention,
orientation, thinking, perception and recent/imme-
diate memory [27]; the occurrence of pressure
sores (yes/no), falls (yes/no) and physical restraints
(yes/no). Researchers also recorded the number of
care shifts offered by family carers at the patient’s
bedside during morning, afternoon or night
periods;

e at the discharge: functional decline, stability or
recovery was measured as the difference between
the BI at admission and the BI at discharge.
Functional decline/recovery at discharge was
defined as a decrease/improvement of at least five
points in the BI score [28]. The length of stay
(LOS), the day of discharge (during the week vs.
weekend) and the Diagnosis-Related Group
(DRG), were also collected.

At the nursing care level, the amount of care offered by
RNs in min/day, by NAs and the total amount of care
offered by the nursing team (RNs + NAs), were
assessed on a daily basis. In accordance with the
average amount of nursing care received from RNs at
weekend compared to that received during the week,
two groups of patients were identified: those receiving
from —12 to —24 min/day at weekend, and those
receiving from —4 to —11 min/day. In addition, the
skill-mix as the proportion (%) of care offered from
RN to the total care offered to patients (RNs + NAs)
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was calculated [22]. Moreover, the occurrence of
missed nursing care was measured with the MIS-
SCARE Survey [29], in its Italian validated version
[30]. Nursing staff consisting of 252 RNs and 165 NAs
were eligible in the units as those caring for the
patients during the study period. A total of 314
(75.2 %) nursing staff members participated, specifi-
cally 205 (81.3 %) RNs and 109 (66 %) NAs. The
instrument includes a list of 24 nursing interventions;
using a five-point Likert scale (1—never, 5—always),
respondents have to indicate how often during the last
shift each intervention was missed, such as: medication
not given within 30 min, missed communication to
physician of altered vital sign, missed pain assessment,
missed surveillance of patient receiving high-risk
medication and missed patient repositioning. The total
score of the MISSCARE Survey may range from 24
(no intervention has ever been omitted) to 120 (all
interventions were always omitted).

Statistical analysis

Data analysis was performed using the Statistical Package
for Social Sciences (SPSS for Windows—version 22.0,
SPSS Inc., 233 South Wacker Drive, Chicago) for statis-
tical analysis. Descriptive statistical analyses were per-
formed calculating averages and 95 % confidence intervals
(CIs) for continuing variables or sums and percentage for
categorical variables. Given that a total of 212 different
DRGs emerged, the comparisons were made only among
the major DRGs. Comparisons between surviving and
deceased patients were performed using the y* test and
t test according to the nature of the variables. Stepwise
logistic regression analysis aimed at identifying the factors
(Relative Risk, RR; CI 95 %) affecting the outcome
(mortality) was performed introducing in the model only
those variables significantly associated at the bivariate
analysis (p < 0.05). The Hosmer-Lemeshow goodness of
fit test for logistic regression analysis was evaluated (Chi
Square = 4.946; p = 0.763). The criterion for statistical
significance was set at p < 0.05.

Results
Occurrence of in-hospital mortality

The in-hospital mortality rate was 6.8 % (100 individuals
died/1464) and 37 patients died at the weekend. The LOS
was, on average, around 9.3 days (range 1-40). On the 1st
day after admission, 11 patients (on 1464; 0.7 %) died; on
the 2nd day, another seven patients died reaching a
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mortality rate of 1.2 % within the first 24 h after hospital
admission. While the majority of patients died on the 3rd
day (14; 0.9 %) in the remaining days (from the 4th to the
10th day after admission), from 4 to 6 patients died/day;
the remaining (44; 44 %) patients with >11 LOS, died
from 1 to 2 per day.

The most frequent causes of death, as reported by the
Diagnosis—Related Group (DRG) system, were heart fail-
ure and shock (DRG 127, 16 %), simple pneumonia and
pleurisy (DRG 089, 8 %), septicaemia without mechanical
ventilation (DRG 576, 6 %), pulmonary oedema and res-
piratory failure (DRG 087, 6 %), and digestive malignancy
(DRG 172, 5 %).

Profile of in-hospital deceased patients

At the individual level, comparing the characteristics of the
participants, a statistically significant difference between
the group of patients who died and those who survived was
found for the majority of variables as reported in Table 1.
Deceased patients were older (81 years vs. 73.9,
p = 0.000), with more AED accesses (>1) in the last
3 months (56 vs. 36.1 %, p = 0.001); and more co-mor-
bidities (on average 2.4 vs. 2.1, p = 0.013). Patients who
died were admitted mainly as urgent cases (97 vs. 90.1 %,
p = 0.023), more often from NHs (30 vs. 10.9 %,
p = 0.000) and they were more dependent on the nursing
care as measured by the Barthel Index (28.9 vs. 53.6,
p = 0.000) and at an increased risk of pressure sores as
measured by the Braden tool (80 vs. 34.2 %, p = 0.000).

Deceased patients were also at an increased need of
resources at discharge as measured with the BRASS index
in the first 24 h after admission (19.9 vs. 11.7 p = 0.000).
Patients who died were under medication with more
molecules/day (>5) compared to those who survived (58
vs. 45.2 %, p = 0.025) and they reported more often
problems/devices (16.0 vs. 11.1 %, p = 0.001) at admis-
sion; in addition, they more often reported behavioural
disturbances (37 % vs. 14.8, p = 0.000) and agita-
tion/confusion (65 vs. 18.6 %, p = 0.000).

During the length of stay, deceased patients reported
higher occurrence of pressure sores compared to those who
survived (43 vs. 16.9 %, p = 0.000), and they were also
more often restrained, on average 0.23 % of their LOS as
compared to those who survived (0.06 %; p = 0.000).
Family carers were at the bedside more often in those
patients who died (on average 38.4 % of shifts vs. 12.1 %,
p = 0.000). On the day of discharge, functional decline
was reported more often by deceased patients (30 vs.
15.8 %, p = 0.000).

No differences were found at the individual level in
other variables such as gender (p = 0.210), the day of
hospital admission (during the week 75 vs. 77.4 %; at the
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Table 1 Patients’ characteristics by in-hospital mortality
Patient-level variables In-hospital survivals (N = 1364), In-hospital deaths (N = 100), p value
n (%) n (%)
At admission
Age, mean (95 % CI) 73.9 (73.1-74.7) 81.0 (769.4-83.7) 0.000
Females 689 (50.5) 57 (57.0) 0.210
AED visits in the last 3 months
0 872 (63.9) 44 (44.0) 0.001
1 341 (25.0) 37 (37.0)
2 110 (8.1) 13 (13.0)
>2 41 (3.0) 6 (6.0)
Number of co-morbidities, mean (95 % CI) 2.1 (2.0-2.2) 2.4 (2.2-2.7) 0.013
Behaviour disturbances (wandering) 202 (14.8) 37 (37) 0.000
Confused/agitated 254 (18.6) 65 (65) 0.000
Urgent cases 1229 (90.1) 97 (97.0) 0.023
Home living 1215 (89.1) 70 (70.0) 0.000
NH living 149 (10.9) 30 (30.0)
Admitted during the week 1054 (77.4) 75 (75.0) 0.831
Admitted at the weekend (Saturday, Sunday) 308 (22.6) 25 (25.0)
At risk of pressure sores (Braden score <14)° 467 (34.2) 80 (80.0) 0.000
Barthel Index, mean (95 % CI)° 53.6 (51.7-55.6) 28.9 (11.6-23.09) 0.000
BRASS Index score, mean (95 % CI)* 11.7 (11.3-12.1) 19.9 (18.2-21.6) 0.000
Medications, molecules number/day
<3 324 (23.8) 14 (14.0) 0.025
3t05 423 (31.0) 28 (28.0)
>5 617 (45.2) 58 (58.0)
Care problems/devices*
0 1211 (88.9) 84 (83.0) 0.001
1 137 (10.1) 12 (12.0)
>2 14 (1.0) 4 (4.0)
During hospitalization
Confused/agitated 175 (12.8) 29 (29.0) 0.067
With pressure sores 230 (16.9) 43 (43.0) 0.000
Fallen 28 (2.1) 2 (2.0) 0.971
With physical restraints (% days, 95 % CI)° 0.06 (0.05-0.07) 0.23 (0.14-0.32) 0.000
Receiving care from family members (% of shifts, 95 % 12.1 (10.9-13.3) 38.4 (31.6-45.1) 0.000
cnf
At discharge
Functionally declined 216 (15.8) 35 (35.0) 0.000
Functionally recovered 594 (43.5) 10 (10.0)
Functionally stable 554 (40.7) 55 (55.0)
Diagnosis-Related Group (DRG) system -
127—heart failure and shock 176 (13.5) 16 (16.0)
089—simple pneumonia and pleurisy 78 (6.0) 8 (8.0)
576—septicaemia without mechanical ventilation 41 (3.2) 6 (6.0)
087—pulmonary oedema and respiratory failure 38 (2.8) 6 (6.0)
172—digestive malignancy 12 (0.9) 5(5.0)
082—respiratory neoplasm 17 (1.3) 5(5.0)
014—intracranial haemorrhage or cerebral infarction 13 (1.0) 5(5.0)
129—cardiac arrest unexplained 1(0.1) 5(5.0)
463—signs and symptoms 6 (0.5) 3 (3.0
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Table 1 continued

Patient-level variables In-hospital survivals (N = 1364), In-hospital deaths (N = 100), p value
n (%) n (%)
203—malignancy of hepatobiliary system or pancreas 20 (1.5) 3 (3.0)
Other® 961 (70.4) 35 (35.0)
Length of stay, days (95 % CI) 9.7 (9.4-10.1) 9.0 (7.4-10.5) 0.313
Nursing care-level variables
Total care delivered by RNs + NAs, min/day, mean 207.9 (205.9-209.8) 211.6 (203.6-219.7) 0.316
95 % CI)
Care delivered by RNs, min/day, mean (95 % CI) 129.8 (128.7-131.0) 125.8 (121.3-130.4) 0.072
Care delivered by NAs, min/day, mean (95 % CI) 77.6 (76.0-79.1) 85.1 (79.4-90.8) 0.011
Skill-mix" 63.4 (69.2-63.9) 60.3 (58.1-62.0) 0.003
Missed nursing care’ 52.6 (52.3-52.8) 51.5 (50.7-52.3) 0.042

NH nursing home, AED Accident and Emergency Department, RN registered nurse, NA nursing assistant

# BRASS Index Score = 0, no risk, to 40, high risk

® Braden Index score = <14 at risk of pressure sores

c

Barthel Index = from 0, dependent on activities of daily living, to 100, independent

4" As number of problems/devices reported at admission (e.g. vascular or pressure sores, enterostomy, tracheostomy)

e

f

As the % of days with physical restraints over the total length of stay

As the % of care shifts offered by family carers during morning, afternoon or night periods over the total length of stay

2 DRGs of survivors with an occurrence >1 %: DRGO088 (51; 3.8 %); DRGO087 (38; 2.9 %); DRG395 (34; 2.6 %); DRG090 (33; 2.5 %);
DRGO78 (21; 1.6 %); DRG205 (17; 1.3 %); DRG202 (17; 1.3 %); DRG138 (17; 1.3 %)

" 9% of daily care offered by RN to total care offered to patients (RNs + NAs)

! MISSCARE score = 24, no, to 120, all nursing interventions were always omitted

weekend 25 vs. 22.6 %, p = 0.831), the LOS (9.0 vs.
9.7 days, p = 0.313), the occurrence of confusion/agitation
during the in-hospital stay (29 vs. 12.8 %, p = 0.067) and
falls (2 vs. 2.1 %, p = 0.971).

At the nursing care level, 46 deceased patients received
from —12 to —29 min/day at the weekends while the
remaining 54 received from —11 to —4 min/day, thus
indicating a stable amount of nursing care received during
the entire week. Patients who died received significantly
more care from NAs (85.1 min/day on average) than those
who survived (77.6 min/day), as reported in Table 1: in
fact, the skill-mix was significantly in favour of NAs in
deceased patients (60.3 vs. 63.4 %, p = 0.003).

A significant difference has emerged also in the occur-
rence of missed nursing care which was slightly inferior for
those patients who died (on average 51.1 vs. 52.6,
p = 0.042). No statistical significant difference was found
between groups for the amount of care received from the
nursing team (RNs + NAs) (211.6 vs. 207.9 min/day,
p = 0.316) or from only RNs (125.8 vs. 129.8 min/day,
p = 0.072).

Factors affecting in-hospital mortality

In the logistic regression analysis reported in Table 2,
which explained 34.3 % (R*) of the variance of elderly in-
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hospital mortality, patients were six times (95 %
CI = 3.632-10.794) more likely at risk of dying at week-
ends; those with one or more AED admissions in the last
3 months were also at increased risk of dying (RR 1.360,
95 % CI = 1.024-1.806) as well as those receiving more
care from family members (RR = 1.017, 95 %
CI = 1.009-1.025).

At the nursing care level, those patients receiving less
than —12 min/day of care from RNs at weekends as
compared to that received during the week, were at
increased risk of dying (RR =2236, 95%
CI = 1.270-3.937); in addition, a higher skill-mix indi-
cating that more nursing care was offered by RNs instead
of NAs, was associated with a decreased risk of dying
(RR = 0.940, 95 % CI = 0.912-0.969).

Discussion
Occurrence and causes of in-hospital mortality

The occurrence of in-hospital mortality was 6.8 %, higher
when compared to the 4 and 5 % reported in previous
ITtalian multicenter studies, involving 1201 [13] and 1,332
patients [12], respectively. Recently, Leshem—Rubinow
and colleagues [11] reported lower rates of in-hospital
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Table 2 Predictors of in-

hospital mortality: findings from Variables RR CI9s % p value
a logistic regression analysis Patient-level variables
At admission
Age (years) 1.013 0.990-1.037 0.262
AED visits in the last 3 months 1.360 1.024-1.806 0.034
Co-morbidities (number) 0.941 0.639-1.386 0.758
Medications at admission (number/day) 0.764 0.521-1.121 0.168
Type of admission (scheduled vs. urgent) 1.064 0.284-3.989 0.927
Coming from (NH vs. home) 0.990 0.520-1.886 0.976
Care problems/devices (number) 1.086 0.631-1.870 0.766
Behaviour disturbances (wandering) 0.969 0.495-1.895 0.926
Agitated/confused 1.031 0.547-1.941 0.925
BRASS Index score (0-40)* 1.030 0.972-1.090 0.317
At risk of pressure sores (Braden score <14)° 2.134 0.899-5.064 0.086
Barthel Index score® 0.988 0.973-1.003 0.105
During hospitalization
Confusion/agitation events (number) 1.060 0.927-1.211 0.396
Pressure ulcers (yes) 1.586 0.950-2.648 0.078
Physical restraints (% days)® 0.977 0.936-1.019 0.283
Care received from family carers (% of shifts)® 1.017 1.009-1.025 0.000
At discharge
Functionally declined vs. stable/improved 1.503 0.908-2.486 0.113
Day of death (weekend vs. week) 6.262 3.632-10.794 0.000
Nursing care-level variables
Skill-mix 0.940 0.912-0.969 0.000
Less RN care at weekends® 2.236 1.270-3.937 0.005
Missed nursing care 0.988 0.934-1.046 0.681
Constant 0.310 0.617
R 34.3 %

RR relative risk, CI confidence interval, AED Accident and Emergency Department, RN registered nurse,

NA nursing assistant

# BRASS Index Score = 0, no risk, to 40, high risk

b

c

d

Braden Index score = from 6, severe risk, to 23, no risk of pressure sores
Barthel Index = from 0, dependent on activities of daily living, to 100, independent
As the % of days with physical restraints over the total length of stay

¢ As number of care shifts offered by family carers during morning, afternoon or night

! MISSCARE score = 24, no, to 120, all nursing interventions were always omitted

€ Those receiving from —12 to —24 min/day at weekends as compared to the care received during the
week, were contrasted with those patients receiving from —4 to —11 min/day at weekends compared to the

week

mortality (3.9 %) in a smaller sample (=259) of patients
admitted to one medical department [11]. Previously, lower
rates of in-hospital mortality were also documented in
younger patients (from 4.3 % [4] to 6.7 % [3]). Never-
theless, our study was conducted during the winter period,
when an increased risk of in-hospital death has already
been acknowledged [31], as also confirmed by the fact that
the second cause of death was pneumonia. However, the
occurrence of in-hospital mortality observed in our study
was broadly lower than that reported by Barba Martin et al.

(9.9 %) [9] and by Barba et al. (12.2 %) [32], thereby still
confirming a great variability in the in-hospital mortality
rate of medical patients.

The occurrence of death within the second day after
admission was around 1.2 %, lower than the 3 % and
2.5 % reported by Barba and colleagues [32] and Marco
and colleagues [10]. However, their sample size was higher
(1,135,423 and 429,880, respectively) and patients’ char-
acteristics were different from ours: those included by
Barba and colleagues were older (8 % of whom were
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>90 years) [32] whilst those included by Marco and col-
leagues were all admitted as urgent cases [10]. In the last
decade, NHs have improved primary care services, allow-
ing terminally ill patients to die at home: community health
care resources may influence place-of-death patterns,
thereby reducing in-hospital death [33].

The most frequent causes of in-hospital death were heart
failure, septicaemia and respiratory failure, as reported in
previous studies [1, 5, 10, 13].

Profile of in-hospital deceased patients

Consistently with previous studies, deceased patients were
older [1, 10, 12, 13, 32], admitted as urgent cases [34] from
NHs. The clinical condition of NH residents is generally
worse than that of those living at home [35] and they are
transferred into acute care settings when clinical conditions
are not manageable in low medical and nursing care con-
texts such as in NHs.

Despite the cumulative evidence reported by previous
studies [7, 10, 34, 36-38], no difference in in-hospital
mortality has emerged with regard to those patients
admitted during the weekend and during the week. How-
ever, the previous studies mentioned above were conducted
in countries other than Italy with different health care
services and organization of medical and nursing staff.

At admission, patients who later died reported signifi-
cantly more AED accesses in the last 3 months, a higher
number of co-morbidities, and more problems/devices as
compared to survived patients. They were also receiving
more medications/day and they showed more often agita-
tion/confusion and behavioural problems at hospital
admission. They were also screened as being at increased
risk of developing pressure sores and of having post-dis-
charge problems as well as in need of extensive discharge
planning; in addition, they were also more dependent on
activities of daily living (ADLSs), as reported previously by
other authors [28]. Therefore, at admission, the profile of
patients who later died was frailer and in increased need of
medical and nursing care.

During their in-hospital stay, a higher occurrence of
negative outcomes sensitive to nursing care was reported
among deceased patients, such as pressure sores, the use of
physical restraints, and functional decline [12, 34] thereby
suggesting suboptimal nursing care possibly due to a lack
of resources [39]. Those patients who died were cared for
by family carers with around 40 % of shifts as compared
with those that survived (12 %) and this might suggest
their willingness to assist their loved ones as well as the
request by medical and nursing staff to be at the bedside
given the unstable conditions and the lack of resources
available.

@ Springer

At the nursing care level, deceased patients received on
average less care from RNs and more from NAs than those
who survived, thus affecting the skill-mix that was in
favour of NAs. Nursing aides are educated in providing
basic care such as hygiene, nutrition and mobility, which is
important in elderly patients admitted to medical units [40].
However, acute medical patients require competent care
such as strict surveillance and continuing assessment: the
skill-mix expresses the strength of RN care in the dose of
nursing and when insufficient has been already associated
with poor patients’ outcomes [41].

With regard to the amount of missed care, there was a
significant statistical difference between the groups (aver-
age 51.5 in deceased patients vs. 52.6 in surviving patients)
but the practical meaning of this difference is limited,
indicating that in the perception of nurses involved, the
amount of care missed was similar among the groups. The
total amount of nursing care missed is consistent with
previous studies in the field conducted at the international
level [29].

Factors affecting in-hospital mortality

The overall model, including individual and nursing care
variables, explained a total variance of in-hospital elderly
mortality of 34.3 % (R): therefore, further research should
produce evidence on other clinical and organisational
factors aimed at explaining the variance in mortality rates
of patients admitted to medical units.

The first hypothesis (H;), postulating that patients
admitted to medical units are more likely to die at week-
end, was confirmed by logistic regression analysis. Two
findings supported this hypothesis: at an overall level,
patients reported a higher risk of dying at weekend; in
addition, those patients receiving less care (from —12 min
to —29/day) by RNs at weekend were also at an increased
risk of dying. Therefore, two different mechanisms seem to
be implicated in the increased risk of mortality at week-
ends: in accordance with the hypothesis, in units offering
less nursing care at weekends, when new patients are also
admitted and poor unit support by the hospital is offered,
patients may be less monitored and cared for. In addition to
this mechanism, weekends were also at risk of increased
mortality in all units independently of the amount of
nursing care offered: possibly, fewer available physicians
and limited available diagnostic and therapeutic procedures
may negatively influence responses to the increased acuity
of patients [18, 42, 43]. The “weekend effect” already
mentioned in previous studies [18], in particular, as the risk
of dying in those patients admitted to hospital at weekend,
seems also to affect the mortality risk in those already
admitted to hospital.
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The second hypothesis (H,) postulated that patients
receiving care with a skill-mix in favour of NAs instead
of RNs were more at risk for mortality. Nurses aides
receive limited training aimed at developing basic com-
petences of nursing care; instead, RNs are educated at the
university level aimed at developing critical thinking and
decision-making competences, to perform continuing
surveillance and to detect early signs of deterioration, thus
requiring the intervention of physicians. The reduced risk
of mortality associated with an increased dose of care
offered by RNs is supported also by previous evidence
[14, 15, 41] but has never been assessed in the Italian
context.

The remaining predictors of in-hospital mortality
emerged were (a) the number of previous AED admissions
in the last 3 months, indicating that patients with acute
conditions and/or with recurring relapses of chronic illness
were more likely to die during hospitalization [12]; and
(b) the higher amount of care delivered by family carers.
This may be considered a reverse causation biases: in ter-
minally ill patients, the therapeutic approach is generally
turned into a comfort approach and the medical and nursing
team may require family carers to stay at the bedside [44].
Therefore, those patients in their terminal stage received
more care from family carers. Differently from the prog-
nostic significance of functional decline found by Socorro
Garcia and colleagues [28], being admitted with greater
dependence and reporting a decline during hospitalization
was not associated with the risk of dying possibly because
the majority of elderly patients admitted to medical units,
are functionally dependent.

Several limitations affect our study. Among others, such
as its exploratory nature, and the proportion of patients who
refused to participate, it was based on secondary analysis;
therefore some data (e.g. medical staff availability, the
terminally ill condition at admission as well as the severity
of the disease) was not collected. Only some adverse
clinical events were recorded by RNs during hospitaliza-
tion: among of these, patient cognition both at admission
and during the entire LOS was not assessed through a
validated tool while the clinical judgment of RNs was
considered, and this may have introduced intra-unit and
inter-units biases. In addition, the medical staff resources
were not assessed. Moreover, the study was performed
during the autumn-winter period and this might have
influenced rates due to seasonal variations in mortality; in
addition, some Confidence of Intervals (e.g. between
mortality and weekends in the multivariate analysis), were
large; therefore, in light of the above mentioned limita-
tions, more research in needed in the field aimed at testing
the findings on a large scale.

Conclusion

Our study found an in-hospital mortality rate of 6.8 %, and
heart failure, septicaemia and respiratory failure to be the
most frequent causes of inpatient death. The deceased
patients were older, frailer and mainly admitted from NHs,
with a higher risk of difficult discharge, and reported a
higher occurrence of negative outcomes sensitive to nurs-
ing care.

Two independent factors were associated with in-hos-
pital mortality: weekends were at risk of increasing mor-
tality rates when less care is offered both at the nursing and
at the hospital levels; an increased dose of care offered by
RNs, was, instead, a protective factor, thus reducing the
risk of mortality. Within the limitations of this secondary
analysis, suggesting that more studies are needed in the
field, in addition the role of some clinical factors, findings
suggest redesigning hospital care at weekends, ensuring
consistent amount of care and support at nursing and at
hospital levels, such as that offered during the week. In
addition, the skill-mix should also be re-defined, increasing
the proportion of care offered by RNs, aimed at monitoring
and detecting early signs and symptoms of clinical deteri-
oration of frail elderly patients admitted to acute settings.
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