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Changes in quality of life after medical

intensive care

Abstract Objectives: To determine
outcome and changes in health-re-
lated quality of life (QOL) in medi-
cal intensive care patients.

Design and setting: Prospective
comparison of QOL before and

6 months after intensive care unit
(ICU) admission in a 12-bed non-
coronary medical ICU of a universi-
ty hospital.

Patients: All 325 consecutively ad-
mitted adult patients who spent at
least 24 h on the ICU were eligible.
Measurements and results: QOL
measurements were collected be-
fore and 6 months after ICU admis-
sion. Comorbidity classified by the
Charlson index was 2.44 + 1.96.
Mean stay in the ICU was

10.4 = 15.1 days, mean Acute Physi-
ology and Chronic Health Evalua-
tion II score was 23 + 10. Cumula-
tive mortality was: ICU 24 %, hospi-
tal 34 %, 6 months 43 %. Relative to
baseline, follow-up interviews of 185
survivors revealed no significant
changes in the overall QOL score

(» = 0.93). The subscales basic phys-
iological activities (p = 0.07) and
normal daily activities (p = 0.15)
showed a nonsignificant deteriora-
tion. A significant improvement was
noted for the domain emotional
state (p = 0.013).

Introduction

Quality of life (QOL), or subjectively experienced
health status, has increasingly been used to assess the ef-
fectiveness of intensive care therapy, and has also been

Conclusions: Six months after ad-
mission to a medical ICU most sur-
vivors had regained their preadmis-
sion health-related QOL. Multivari-
ate analysis showed that preadmis-
sion QOL, age, and severity of ill-
ness were most strongly associated
with follow-up QOL. Of the survi-
vors 86 % were living at home, and
all but one of those previously in
employment had returned to their
former work. Most patients (94 %)
would undergo ICU treatment again
if necessary.

Key words Quality of life -
Intensive care - Outcome - Health
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proposed as a relevant outcome measure [1]. Most pre-

vious QOL studies have analyzed the outcomes of com-

bined medical-surgical ICU populations [2, 3, 4, 5, 6, 7,
8,9, 10, 11, 12, 13, 14, 15, 16, 17]. Several authors have
reported that medically treated patients have higher
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Table 1 Demographic and
clinical characteristics of study

6 month follow-up?®

b

patients (ICU intensive care Characteristic ICU admission Survivors Nonsurvivors p

unit, CCI Charlson Comorbidi- (n=325) (n=185) (n=139)

ty Index, APACHE II Acute

Physiology and Chronic Health Gender (men/women) 178/147 103/82 75/64 NS

Evaluation II, TISS Therapeu- ~ Age (years) 58 £ 17 (18-95) 56 +18 6216 0.003

tic Intervention Scoring Sys- CCI 244 £1.96 (0-11) 1.95+0.14 311+0.16 < 0.0001

tem, QOL quality oflife). In- - s pA cHE 11, first 24 h 23 = 10 (2-56) 19+ 10 28+ 9 <0.0001

creasing QOL score denotes )

worsening of quality of life TISS, first 24 h 33 + 13 (6-69) 29+12 39+ 13 <0.0001
Mechanical ventilation (%) 59 45 78 < 0.0001
ICU length of stay (days) 10 + 15 (2-128) 9+16(2-128) 12+14(2-77) NS

) median 5 median 4 median 8
. 8§§ f:g‘;ggsti(l)‘ft tofollow-up /001l QOL score, bascline 8.4 + 6.4 64455 11465 <0.0005
short- and long-term mortality rates than surgically Measurements

treated patients [5, 8, 12] and worse outcomes in terms
of functional abilities and QOL [8, 18]. Previous QOL
studies conducted in medical ICUs involved patients
treated between 1977 and 1983 [4, 19, 20, 21], two in-
cluded coronary care patients [19, 20], and only one
[21] took comorbidities into account. We therefore pro-
spectively examined the outcomes of noncoronary
medical ICU patients and focused on the following
points: (a) comorbidity and preadmission health-relat-
ed QOL of patients admitted to our medical ICU; (b)
influence of preadmission health status, severity of the
acute illness, and age on QOL changes at the 6 month
follow-up; (c¢) changes in the employment and resi-
dence status of survivors; and (d) survivors’ recall of
ICU treatment and their willingness to undergo such
treatment again.

Patients and methods

The protocol was approved by the local ethics committee, and in-
formed consent was obtained from all participants. The study was
performed in a closed-format 12-bed noncoronary medical ICU
of a university hospital between June 1997 and May 1998. All con-
secutively admitted adults (18 years of age or older) who remained
in the ICU for more than 24 h were considered. Readmitted pa-
tients were excluded from the study.

Demographics and mortality

During the 1-year period a total of 619 patients were admitted to
the ICU. Of these, 245 were excluded because of death or dis-
charge within 24 h of admission, 28 patients because they were re-
peat admissions, and two because they were under 18 years. Mea-
surements could not be obtained in ten others because a close fam-
ily member was not available. Thus 325 patients entered the study,
and their characteristics are presented in Tables 1 and 2. Death oc-
curred in 78 in the ICU, 34 in hospital after discharge from the
ICU, and 27 before the 6-month follow-up. Cumulative mortality
was 24% in the ICU, 34.5% in the hospital, and 42.8% at
6 months.

Within the first 24 h of their ICU stay eligible consenting patients/
family members completed a baseline QOL personal interview
questionnaire. Deaths were recorded initially from hospital re-
cords, physician, and family contact and were verified by reports
obtained from the registry office. Study patients not reported to
have died were contacted by telephone 6 months after admission,
and a second questionnaire was completed by telephone. The sur-
vey was conducted by two trained interviewers, who were not in-
volved in patient care in the ICU. Baseline and follow-up inter-
views were always conducted by the same interviewer. Information
collected from all patients included: age, sex, reason for admission,
primary and secondary diagnoses, daily Acute Physiology and
Chronic Health Evaluation IT (APACHE II) and Therapeutic In-
tervention Scoring System (TISS) scores, duration of ICU stay,
place of residence, and employment status [22, 23]. Preadmission
comorbidity was classified using the comorbidity index (CCI) de-
veloped by Charlson et al. [24]. To analyze the impact of preexist-
ing chronic disease on changes in QOL the CCI was expressed as
a three-level scale, corresponding to scores 0, 1-2, and 3 or higher
[24]. Due to small numbers in some diagnostic categories the con-
firmatory analysis of impact of the diagnostic category on changes
in QOL was analyzed only for groups containing at least 50 pa-
tients each.

At the 6-month follow-up interview the patient’s domicile, em-
ployment status, recall of the ICU treatment (“How do you re-
member your stay on the ICU?” — no memories, positive memo-
ries, unpleasant memories, threatening memories), and the pa-
tient’s attitude towards another future ICU treatment (“Are you
willing to receive ICU treatment again, if necessary?”) were re-
corded.

QOL instrument

Our aim was to assess health-related QOL, including both physical
and psychosocial function, together with factors closely related to
health, such as place of residence and employment status [25]. We
used a QOL questionnaire designed specifically to assess health-
related QOL in critically ill patients. The questionnaire proved
workable in an ICU setting, and its validity, reproducibility, and
discriminatory power were tested for longitudinal studies in such
patients [26]. Fifteen items are grouped in three domains: Basic
physiological activities (four items: urination and defecation con-
trol, oral communication, intake of food, 0-9 points), normal daily
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Table 2 Primary diagnostic
category of study patients

ICU admission (n = 325)

6 month follow-up?

Survivors (n = 185) Nonsurvivors (n = 139)

Category n % n % n %
Respiratory 82 25 32 17 50 36
Gastrointestinal 82 25 57 31 25 18
Cardiovascular 52 16 33 18 19 14
Intoxication 302 92 25 14 4 3
Sepsis 18 6 4 2 14 10
Metabolic 18 6 11 6 7 5
Renal 10 3 4 2 6 4
Neurological 8 2 4 2 4 3
Miscellaneous 25 8 15 8 10 7

2 One patient lost to follow-up

activities (eight items: mobility, tolerance of effort, walking, dress-
ing, major efforts, work activities, precision of movements, social
relationships, 0-15 points), and emotional status (three items: state
of mind, vitality, subjective well-being, 0-5 points). The higher the
score, the worse was the QOL. The baseline questionnaire evaluat-
ed the situation of the patient during the 2 months prior to ICU ad-
mission. The follow-up questionnaire reflected the patient’s cur-
rent life situation. When the patient was unable to respond, the
questionnaire was completed with the help of a close family mem-
ber living in the same household with the patient. Friends, neigh-
bors, or attending physicians were not used as proxies. On the basis
of their initial overall QOL score the patients were classified into
four QOL categories, which correspond to the classifications as-
signed by the Glasgow Outcome Scale [26]: level I (0-1 points):
no limitations, level II (2-5 points): mild deterioration in QOL,
level III (6-9 points): severe deterioration in QOL, Level IV (10
points or higher): major handicap, dependence on others. The orig-
inal Spanish questionnaire was translated using a forward-back-
ward method as previously described [27, 28].

Statistical methods

Survival rates were compared using the Cox model. QOL mea-
surements at baseline were compared with QOL measurements at
follow-up using the Wilcoxon test for dependent samples. Differ-
ences in QOL measurements between more than two groups were
compared by analysis of variance using Tukey’s method of pairwise
comparison. Analysis of changes in QOL on the basis of demo-
graphic and clinical variables were adjusted for the baseline QOL
by multiple regression analysis. The level of significance was 0.05
(two-tailed) for all statistical tests. Statistical analysis was perform-
ed using SPSS for Windows 6.1.3.

Results

Quality of life measures

A baseline QOL was obtained from 325 patients, and
185 questionnaires were completed at the 6-month fol-
low-up. There were 114 (62 %) pairs of interviews com-
pleted by the patient and 71 (38 %) with the help of a
family member. At 6 months 139 patients had died and
one patient was lost to follow-up. At baseline nonsurvi-

vors had significantly (p < 0.0005) worse overall and
subscale QOL scores than survivors (Table 1). At fol-
low-up no significant decrease in the overall QOL score
(6.4 £ 5.5 vs. 6.8 £ 6.9 at follow-up, p = 0.93) was noted,
and a nonsignificant deterioration was seen in the
subscales physiological basic activities (0.9 +1.4 vs.
1.1 £ 1.9, p =0.07) and normal daily activities (3.7 + 3.7
vs. 42 +4.3, p =0.15), the subscale of emotional state
showed a significant improvement (1.8+1.6 vs.
1.5 + 1.6, p = 0.013). Table 3 shows changes in the scores
for the various QOL domains. When proxy responses
were omitted, the results of overall and subscale QOL
changes were not significantly different.

Patients with an unimpaired QOL on admission (lev-
el I) showed a significant deterioration at follow-up, and
they were the only group showing a change in QOL cat-
egory (level II). In contrast, patients with major handi-
caps initially (level IV) experienced a small but signifi-
cant improvement (Table 4). Changes in QOL were cor-
related significantly with preadmission baseline QOL
(r=0.22, p =0.003). QOL at baseline was therefore in-
cluded as an additional covariate in all analyses. Age
over 60 years and higher levels of comorbidity were sig-
nificantly (p<0.0002) associated with poorer QOL
scores at follow-up. Gender and primary diagnostic cat-
egories (n > 50) had no significant impact (p > 0.2) on
QOL changes. Multiple linear regression analysis (mul-
tiple R?>=0.46) revealed that preadmission QOL
(» <0.001), age (p=0.002), and APACHE II within
the first 24 h (p = 0.002) were most strongly associated
with follow-up QOL. Table 5 groups patients in terms
of their level of comorbidity. As expected, a significant
correlation (p <0.001) between preexisting diseases
and QOL impairment at baseline was noted. At follow-
up patients with no chronic disease showed a slight but
significant improvement in QOL, whereas in the groups
of patients with one or more chronic disease a nonsignif-
icant deterioration in QOL was observed.

One-half of the survivors had positive and 16 % un-
pleasant memories of their ICU stay, while 6 % consid-
ered it to have been threatening. In 28 % of cases the pa-
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Table 3 Changes in domains of quality of life (QOL) 6 months af-
ter admission to a medical intensive care unit in comparison with
the preadmission status (n = 185)

Improved Nochange Worsened

n % n % n %
Overall QOL score 89 481 24 13 72 389
Basic physiological activities 45 243 93 503 47 254
Normal daily activities 63 341 51 276 71 384
Emotional state 8 465 46 249 53 286

tient had no memory of the stay. Patients unable to re-
call their ICU stay were significantly older (p = 0.008),
had higher APACHE II scores on admission and during
the course of ICU treatment (both p <0.001), spent
significantly more time on mechanical ventilation
(» =0.001), and had a significantly lower QOL at fol-
low-up (p < 0.001) than patients with some memory of
their ICU stay. Most survivors (94 %) would agree to
undergo ICU treatment again should this become nec-
essary. All but one of the previously employed patients
(n =46) were able to return full-time to their former
work. At follow-up most patients (86 % ) were living at
home with their families, 14 were living in a nursing
home, and 12 were again in hospital.

Discussion

Patients admitted to our medical ICU had a high level
of preexisting chronic disease. In terms of the CCI
75% had one or more chronic diseases on admission
and were receiving regular medical treatment. Pread-
mission QOL was reduced in 80 % of our patients, with
one-half of them having severe impairments. Nonsurvi-
vors had a greater burden of comorbidity and poorer
preadmission QOL scores in all subscales. A finding
that is matched by previous studies showing a predictive
value of comorbidity and functional health status on
short- and long-term outcome of ICU patients [3, 5, 19,
29, 30]. Subsequent survival of patients discharged
from hospital was 91.7% at 6 months (99 % expected
survival in the general population adjusted for sex and
age), which is comparable to the mortality rates report-
ed in earlier follow-up studies [6, 7, 11].

Our study found that 6 months after admission to our
medical ICU most survivors had regained their former
health-related QOL. Variations in methods and QOL
instruments used in different ICU populations make di-
rect comparison with previous QOL studies difficult.
Nevertheless, our results agree quite well with those of
other studies. After ICU treatment most investigators
describe a decrease in physical activity and functional
capacity in about 30 % of their patients [3, 7, 10, 12]. In
our study patients with an unimpaired preadmission
QOL experienced the most pronounced deterioration
at follow-up (Table 4). This phenomenon has also been
reported by Vazquez Mata et al. [18] and Ridley et al.
[17] in their cohorts of medical-surgical ICU patients.

At follow-up (proxy interviews excluded) 54 % of
survivors with functional deterioration reported an un-
changed or even improved perceived QOL. Previous
studies [12, 21, 31] have shown that despite objective re-
ductions in health status, perceived QOL and life satis-
faction of ICU survivors do not deteriorate, thus em-
phasizing that life unattractive to an observer may be
perfectly satisfactory to the person involved [32].

Preadmission QOL, age, and severity of illness had
the greatest effect on QOL at follow-up. This is in ac-
cord with other studies of QOL in critically ill patients
[7, 12, 18, 21, 31]. Few studies have taken account of
chronic diseases [12, 21], and none has applied a
“weighted” index of comorbidity. The encouraging find-
ing that the subgroup of survivors with greatly reduced
preadmission QOL showed significant improvement at
follow-up (Table 4) is tempered by the fact that 64 % of
the original severely impaired group died before fol-
low-up. To characterize the impact of the diagnosis
much larger databases are needed [33].

Previous investigators analyzing the patient’s place
of residence after ICU treatment have found that
86-92 % of patients live at home [6, 31], which is in ac-
cord with our own findings. Since only 46 of our patients
(25%) were gainfully employed prior to their ICU ad-
mission (all but one returned to the former workplace),
employment status is not a valid descriptor in our study
group. Other studies reported a 60-75% return to
work after intensive care [6, 15, 20]. Despite pro-
nounced comorbidity and the demonstrated restrictions
in functional health, the great majority of survivors
(94.1%) would repeat ICU treatment should this be

Table 4 Levels of quality of life (QOL) scores on admission and after 6 months (n = 185). Increasing QOL score denotes worsening of

quality of life
Level I (score 0-1) Level II (score 2-5), Level III (score 6-9) Level IV (score 210)
Number of patients 32 (17%) 64 (35%) 47 (25%) 42 (23%)
QOL score on admission 0.53 £0.51 334121 7.36 £ 1.05 14.48 +4.93
QOL score at 6 months 325571 4.69 £ 4.64 6.79 +5.79 12.71 + 8.15
Change in QOL score +2.72 £5.68 +1.35+4.44 -0.57£5.71 -1.77 £ 5.82
p value 0.004 NS NS 0.04
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Table 5 Relationship between Charlson Comorbidity Index and
quality of life (QOL) scores (n = 185). Higher levels of comorbidi-
ty correspond to a higher burden of comorbid disease; increasing
QOL score denotes worsening of quality of life

0 1-2 >3
Number of patients (%) 48 (26) 80 (43) 57 (31)
QOL score on admission 43+35 63+59 83+58
QOL score at 6 months 35+42 72+76 89+6.8
Changes in QOL score -0.8+42 +09+58 +0.6+6
p value 0.03 NS NS

necessary. Gopal et al. [14] found a similar percentage
(91.2%) in patients surviving multiple organ failure.

Of the survivors 22 % had unpleasant or threatening
memories of their ICU treatment. Previous studies [34]
revealed a considerable level of depression and anxiety
in about 25 % of intensive care survivors, which severely
impaired their QOL. This clearly demonstrates that the
care afforded the critically ill must include some consid-
eration of the psychological consequences of the pa-
tient’s illness [35].

This study has a number of shortcomings, some of
which are related to the methodology of QOL assess-
ment. The QOL questionnaire that we used (from the
Project for the Epidemiological Analysis of Critical
Care Patients) has been validated in critically ill Spanish
patients, but despite forward-backward translation no
cross-cultural adaptation in Germany was undertaken

[25]. The different modes of administration of the
QOL questionnaire (personal and telephone interview),
and the use of proxies for ICU patients not able to re-
spond might have affected the instrument’s ability to de-
tect changes in QOL over time [25]. Furthermore, the
changes in QOL score representing a relevant improve-
ment or deterioration in the individual ICU survivor
have not been fully defined. In common with previous
investigators [9, 10, 12, 18], we have therefore reported
all changes in QOL scores in comparison with baseline
(Table 3).

In conclusion, the majority of survivors after medical
ICU treatment have a QOL consistent with that mea-
sured prior to admission, and return to their homes and
workplaces. Preadmission QOL, age, and severity of ill-
ness are the main factors affecting the postdischarge
QOL of patients surviving a critical illness. Larger data-
bases are needed to analyze diagnostic categories and
the impact of the socioeconomic background. To gather
such data and to render the results of different ICU set-
tings comparable, a consensus-based instrument for
evaluating health-related QOL in the critically ill popu-
lation is needed.
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