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Ab s t r ac t​
Objective: To assess the quality of life (QoL) following intensive care unit (ICU) discharge using 6 months’ prospective follow-up and to analyze 
the risk factors affecting quality-of-life post-discharge.
Design: A prospective observational cohort study. Conducted on adult patients, discharged from ICU after more than 7 days’ stay. Study 
duration is from January 2017 to October 2018. Patients <18 years, nonconsenting, preexisting neurological illness, and lost to follow-up were 
excluded. Follow-up was done at 1 and 6 months using the SF-36 questionnaire. The pre-ICU functional status, patient demographics, sequential 
organ failure assessment (SOFA) score, acute physiology and chronic health evaluation (APACHE II) score, New York Health Evaluation (NYHA) 
classification, and details of ICU stay were collected.
Results: One hundred patients (M = 60, F = 40) with ICU stay (13.64 ± 3.75 days), days of mechanical ventilation (7.93 ± 3.89 days), admission 
APACHE II (18.88 ± 4.34) and SOFA (7.73 ± 1.54) scores. Comparison showed physical component summary (PCS) score and mental component 
summary (MCS) score at pre-ICU were 55.12 and 55.09 which decreased to 39.59 and 35.49 (p < 0.05) at 1 month post-discharge and 47.93 
and 37.46 at 6 months. Age, APACHE II, and SOFA scores are the significant factors affecting PCS and MCS. Length of ICU stay and duration 
of mechanical ventilation did not affect significantly at 6 months. When compared with general population PCS and MCS showed significant 
deterioration at 1 and 6 months.
Conclusion: Post-ICU discharge patients have significant functional impairment and compromised health-related QoL (HRQoL). Age and severity 
of illness significantly affects health quality parameters and decline is below the normal data of general population.
Keywords: Acute physiology and chronic health evaluation II, Critical illness, Quality of Life.
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In t r o d u c t i o n​
Patients admitted in intensive care unit (ICU) with critical illness have 
a high mortality and morbidity.1 Initially survivor and death were 
considered the main outcomes after ICU admission.2 With better ICU 
care, advancement in medical therapies and improved technology, 
the number of ICU survivors is increasing day by day.3 Despite a 
reduction in mortality, these survivors frequently experience long-
lasting complications of being critically ill.4 These complications can 
be caused by disease pathophysiology itself, organ dysfunction 
developed during hospital stay or any dysfunction acquired 
during the ICU stay and/or prolonged intensive care support of 
failed organ(s).5 Critical illness and ICU care can influence the wide 
range of patient outcomes leading to prolonged impairments and 
morbidity.6 Patients who have recovered from acute illness can 
have an effect on physical, mental, psychological, and cognitive 
power after recovery.7 Spectrum of complications can be varied and 
long-lasting such as impaired pulmonary function, neuromuscular 
weakness, neuropsychiatric complication, depression, and post-
traumatic stress disorder.8,9 To totally evaluate the quality of life 
(QoL) and health of these patients, objectivity in clinical assessment, 
laboratory analyzes, and subjective perception of the physical and 
mental QoL by patients themselves become important.

The aim of this study was to evaluate HRQoL during 6 months 
of follow-up after discharge from ICU and to analyze the factors 
that affect the QoL.

Mat e r ia  l s a n d Me t h o d s
This was a single-center, observational prospective study carried 
out in an ICU of a tertiary care center. Institutional ethics committee 

approval (Ref. PGI/BE/306/2016) was taken and written informed 
consent from patient or next of kin was also taken. This study 
was conducted between January 2017 and October 2018. Of the 
450 admissions, a total of 100 patients met the inclusion criteria. 
Eligible candidates were adult patients who received more than 
7 days of ICU care and got discharged. Patients with ICU stay of 
less than 7 days, age of less than 18 years or more than 70 years, 
refusal to participate in the study, not responding to telephonic 
calls or postal communication, patients discharged without medical 
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advice, those with terminal illness, and patients having prior history 
of neurological or psychiatric illness were excluded from the study.

Sample Size Calculation
Sample size calculation was based on previous studies on value of 
physical component summary (PCS) score, assuming the difference 
in mean PCS as 7.75 (55.12 to 47.34) between pre-ICU status and 
at 6 months. Taking α error as 0.5 and the power of study as 80%, 
sample size needed for our study is 75. Hence, we took 100 patients 
for our study, assuming that 20% will be lost to follow-up per the 
previous studies.

Data Collection
Comparison of QoL post-ICU discharge was done with the 
status before the acute illness. For this, patients, relatives, 
next of kin, or family members residing with the patient were 
asked to complete a performa (Annexure). Special emphasis 
was given on QoL of patients before their current acute illness 
(4-week recall assessment). Questionnaire was based on short 
form (SF)-36–Item Health Survey. The Medical Outcomes 
Trust Short Form-36 Version 2 (SF-36) Health Survey was used 
to assess HRQoL. It has demonstrated to have acceptability, reliability, 
and validity in the critically ill patients.8,10 The higher the score, the 
better the QoL. It is a comprehensive generic 36-item questionnaire 
based on eight parameters, namely, physical functioning (PF), body 
pain, role limitations due physical health problems, personal or 
emotional problems, emotional well-being, social functioning, 
energy/fatigue, and health perception. Detailed ICU data were 
recorded which included patient demographics, severity of illness 
at ICU admission [sequential organ failure assessment (SOFA) 
and acute physiology and chronic health evaluation (APACHE II)], 
length of ICU stay, and duration of mechanical ventilation. Few 
patients who did not turn up to ICU follow-up clinic were followed 
through telephonic communication. Of the 100 enrolled patients, 
telephonic follow-up was needed in 20 patients. Data of PCS/mental 
component summary (MCS) were compared to general population 
at baseline, 1 month, and 6 months. Normative data of QoL of 
general population were compared with the European standard 
as no Indian data were available.11

Stat i s t i c a l An a lys i s​
Normality of the continuous variables was presented using mean 
± standard deviation and categorical data in frequency (%). 
Repeated-measures analysis of variance [(ANOVA) (RMA)] was 
used to test the mean change in the study variables at baseline, 
1 month, and 6 months. If RMA was significant, multiple pairwise 
comparisons (using Bonferroni method) were used to identify the 
significant pairs. Error bar graph was used to present the association 
between ages, ICU stay, mechanical ventilator, APACHE and SOFA, 
and PCS and MCS. The p value <0.05 was considered as statistically 
significant. Statistical data analysis was carried out using the 
software Statistical Package for Social Sciences, version-23 (SPSS-
23; IBM, Chicago, USA). Normative data were obtained from quality 
metric 2009 general population sample of Europe.11

Re s u lts​
Of the 100 study patients, 60 were males and 40 were females. 
Characteristics are compared in Table 1. Admission due community-
acquired pneumonia was the commonest followed by acute febrile 

illness. Mean length of ICU stay was 13.6 (standard deviation, 
SD = 3.75) and mean length of days of mechanical ventilation 
was 7.93 (SD = 3.89). Mean APACHE II and SOFA scores among ICU 
survivors at the time of admission was 18.88 (SD = 4.34) and 7.73 
(SD = 1.54), respectively.

To test the mean change in different SF-36 variables at 
baseline, 1 month, and 6 months, RMA was used. It was done at 
different points of time; and it was found that PCS and MCS scores 
at pre-ICU were 55.12 and 55.09, respectively (Table 2). Result 
showed that mean difference was significant at least between one 
pair for each of the study variables. Multiple pairwise comparisons 
indicated that the mean difference was significant in all the pairs 
of SF-36 score, except mental health and vitality. The PCS and MCS 
scores at 1 month post-discharge deteriorated to 39.59 and 35.49, 
respectively (p value < 0.05) but at 6 months post-discharge the 
physical and mental health dimensions showed improvement 
from baseline.

Correlation of different factors (age, severity of illness, ICU 
stay, and mechanical ventilation) with QoL index at 1 month and 
6 months post-discharge showed that age, APACHE II, and SOFA 
scores had significant effect on all the components of physical and 
mental health scores in ICU survivors (Figs 1 to 3). To study the effect 
of age on QoL, ICU survivors were distributed into two groups. In 
all, 66 patients were in <50 years’ age-group and 34 patients were 
in ≥50 years’ age-group. Significant difference was observed in 
all eight components 1-month post-discharge between the two 
age-groups (p ≤ 0.05). Patients with age ≥50 years had lower PCS 
and MCS scores than those <50 years of age (Fig. 1).

Higher severity of illness (APACHE 2 ≥18, SOFA ≥6) significantly 
affected the QoL post-discharge. A total of 49 patients had APACHE 
II score ≤18 while 51 had >18. Significant difference was observed 

Table 1: Patients characteristics

Characteristics n (100)
Age (years), mean ± SD 40.62 ± 11.99
Sex (n)
  Male 60
  Female 40
Diagnosis
  Community acquired pneumonia 24
  Acute febrile illness 20
  Sepsis with septic shock 16
  Acute liver failure 12
  Subacute pancreatitis 12
  Myocarditis 8
  Exacerbation of COPD 8
Comorbidity
  Diabetes mellitus (DM) 10
    DM with HTN 7
  Hypertension (HTN) 3
    Others 1
ICU stay, mean ± SD 13.64 ± 3.75
APACHE, mean ± SD 18.88 ± 4.34
SOFA, mean ± SD 7.73 ± 1.54
Days of mechanical ventilation [DONV], mean 
± SD

7.93 ± 3.89

Data are presented as mean ± standard deviation where applicable
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in both physical and mental parameters of QoL at 1 month and at 6 
months post-ICU discharge (Fig. 2). Similarly 29 patients had SOFA 
score ≤6 and 71 patients had score >6. Trends in SOFA score were 
also similar (Fig. 3).

Gender of the patient, length of ICU stay, and number of 
days of mechanical ventilation during ICU stay had no significant 

correlation at 1 month, while af ter 6 months’ follow-up 
significant effect was only seen in PF. Univariate analysis showed 
no mean difference in statistical significance for MCS and PCS 
between age-groups, ICU stay, days of mechanical ventilation, 
and APACHE and SOFA scores; resultant multivariate analysis 
was not used.

Table 2: Health-related quality of life

Change in mean values during follow-up

Variables, 
mean ± SD

Pre-ICU 
admission At discharge After 6 months

RMA

Multiple comparisons (p value)

1 2 3 1 vs 2 1 vs 3 2 vs 3
PF_NBS 56.54 ± 1.81 38.90 ± 5.26 49.39 ± 3.66 <0.001 <0.001 <0.001 <0.001
RP_NBS 55.41 ± 2.87 31.47 ± 5.36 40.99 ± 6.24 <0.001 <0.001 <0.001 <0.001
BP_NBS 60.97 ± 3.58 51.73 ± 7.86 56.81 ± 8.47 <0.001 <0.001 <0.001 <0.001
GH_NBS 46.89 ± 8.74 30.84 ± 5.55 33.88 ± 7.24 <0.001 <0.001 <0.001 0.003
VT_NBS 57.29 ± 4.85 42.02 ± 4.78 40.42 ± 7.56 <0.001 <0.001 <0.001 0.047
SF_NBS 54.23 ± 4.82 26.96 ± 6.48 36.78 ± 7.62 <0.001 <0.001 <0.001 <0.001
RE_NBS 55.26 ± 1.83 32.28 ± 6.45 41.13 ± 6.69 <0.001 <0.001 <0.001 <0.001
MH_NBS 56.47 ± 3.83 42.34 ± 7.60 42.34 ± 7.24 <0.001 <0.001 <0.001 0.99
PCS 55.12 ± 3.51 39.59 ± 4.65 47.93 ± 4.60 <0.001 <0.001 <0.001 <0.001
MCS 55.09 ± 3.49 35.49 ± 6.36 37.46 ± 7.42 <0.001 <0.001 <0.001  0.02

Data are presented as mean ± standard deviation. The p value <0.05 significant
RMA, repeated-measures analysis of variance; PF, physical functioning; RP, role physical-bodily pain; GH, general health; VT, vitality; SF, social 
functioning; RE, role emotional; MH, mental health; NBS, norm-based score; PCS, physical component summary score; MCS, mental 
component summary score

Fig. 1: Error bar graph showing change in PCS and MCS scores (mean ± SD) over the time between baseline to 1 and 6 months with age
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The QoL (PCS and MCS scores) showed marked deterioration 
in the percentage of population lying at or above the general 
population norm at 1 month and 6 months post-discharge when 
compared with pre-ICU state in all four components, respectively 
(Fig. 4).

Di s c u s s i o n​
The survivors of critical illness are at risk of permanent or temporary 
physical and functional deficits affecting QoL. The ideal outcome 
for a patient is to return to their previous QoL before their stay 
in ICU or to that expected for a person of the similar age and 
medical condition.12 However, recovery from critical illness is 
usually prolonged and varied and depends upon both physical and 
psychological experiences during critical illness which negatively 
impacts the QoL.13 Establishing the actual extent or quantification 
of these problems is difficult and challenging.14 Previous studies 
have attributed the following factors to affect QoL post-discharge 
such as age, gender, severity of illness (APACHE II and SOFA scores), 
duration of mechanical ventilation, and length of stay.6,8,15

On assessing HRQoL using SF-36 questionnaire of all ICU 
survivors and comparing all eight components of SF36 at pre-ICU 

status, 1 month after discharge, and 6 months after discharge, 
significant deterioration was found in both physical and mental 
parameters (Table 2). Trends in the parameters of QoL showed 
significant improvement in physical and mental parameters 
from 1 month post-discharge to 6 months post-discharge in 
most components, except vitality and mental health. However, 
these parameters were still lower at 6 months post-discharge as 
compared to the pre-ICU status (Table 2). These results were similar 
to many previous studies of ICU patients to assess the QoL post-
discharge.1,11,16 Ridley et al. concluded in their study that intensive 
care impairs the QoL in almost all parameters of QoL.17 Similarly, 
Steenbergen et al. found that ICU survivors had a significantly 
lower HRQoL compared to a control group, and around half of the 
patients did not return directly to their previous level of health after 
discharge from ICU situation.13 The study by Orwelius et al. observed 
that most significant decrease in the QoL was observed in physical 
domains of the QoL, and hardly any difference was observed in 
the rest of the parameters of the QoL before ICU admission and 6 
months after critical illness.2 According to most of the studies, the 
deterioration in patients’ QoL after ICU discharge occurred mostly 
because of physical derangements due to critical illness during ICU 

Fig. 2: Error bar graph showing change in PCS and MCS scores (mean ± SD) over the time between baseline to 1 and 6 months with SOFA
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stay. After a period of critical illness, patients often find themselves 
unable to accomplish even the simple daily activities. In our study 
we found more deterioration in mental health dimension than in 
physical health dimension 1-month post-discharge in ICU survivors. 
Both PCS and MCS at pre-ICU were 55.12 and 55.09, respectively, 
and PCS and MCS at 1 month post-discharge were 39.59 and 
35.49, respectively. At 6 months’ post-discharge, more significant 
improvement was seen in physical health than in mental health 
dimension (PCS at 6 months = 47.93 and MCS = 37.46).

On analyzing the correlation of different factors such as age, 
gender, length of ICU stay, severity of illness (APACHE II and SOFA 
scores), and days of mechanical ventilation on different components 
of QoL index, it was observed that age (Fig. 1), APACHE II score 
(Fig. 2), and SOFA score (Fig. 3) at time of admission had significant 
effect on all components of SF-36 scores. Literature supports that 
age is associated with poorer physical function and general health 
perceptions and vitality.11,16,18 Studies using other scores such as PF 
(SF-36), usual activities (EQ-5D), and physical or total QOL (SIP) have 
found significantly lower values in older vs younger ICU patients.15 
We also obtained similar results. The distribution of ICU survivors in 
the two age-groups demonstrated that 66 patients were <50 years 
and 34 were ≥50 years. Patients with age ≥50 years have lower PCS 
(35.84 ± 2.44) and MCS (30.12 ± 3.37) scores (Fig. 1). In a study in UK, 
it was found that poor physical scores for HRQoL in those under 
65 years compared with the UK norm population proved that ICU 
admission is associated with a significant burden of ill-health.19

Association between severity of illness (APACHE II and SOFA 
scores) and lower PF or general health perceptions has been 
consistent with the previous studies.18,20,21 In previous studies, 
higher APACHE II score, longer length of stay in the ICU,22 
and prolonged mechanical ventilation23 have been found to 
significantly affect the HRQoL after the ICU stay.23,24 Among the 
patients taken in our study, significant difference was observed in 
all eight components of mental and physical health dimensions 
based on APACHE II score at 1 month post-ICU discharge. Patients 
with higher APACHE II scores (≥18) at the time of admission have 
lower (worst) scores than those with lower APACHE II scores. At 6 
months also significant difference was found between two groups 
of patients in all parameters (Fig. 2). Similarly trends were seen in 
71 patients who had a SOFA score ≥6. Significant difference was 
found in all parameters of HRQoL at both 1 month and 6 months 
post-ICU discharge (Fig. 3). Cuthbertson et al. found that premorbid 
physical components of QoL did appear to be poorer in those with 
high severity of illness and those with significant comorbidity. No 
correlation with reduced QoL and organ failure based on SOFA 
score was established in this study.11 They found deterioration in 
post-discharge QoL when compared to that before critical illness.

Intensive care-dependent factors (length of stay in the ICU, 
length of MV, and degree of organ dysfunction during the stay in the 
ICU) have influenced post-ICU QoL.1 Griffiths et al. demonstrated a 
marked reduction in all components of QoL both at 6 and 12 months. 
Around 50% of patients reported problems with mobility, compared 

Fig. 3: Error bar graph showing change in PCS and MCS scores (mean ± SD) over the time between baseline to 1 and 6 months with APACHE II
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with their premorbid state. In their study, many patients required 
help with self-care before their acute illness; but its percentage 
increased at 6 months and 1 year post-ICU discharge. Significantly 
more patients were experiencing moderate or extreme pain and also 
anxiety and depression.25 In our study, the PCS scale showed marked 
deterioration in the percentage of population lying at or above the 
general population norm at 1 month compared with pre-ICU state 
in all four components (Fig. 4). At 6 months, though the percentage 
population lying at or above the general population norm increased 
from that of 1 month post-discharge, but it remained lower than that 
of the pre-ICU state (Fig. 4). Cheung et al. in their single-center cohort 
study found that survivors of ARDS, 2 years post-discharge had lower 
than normal functionality and poor HRQoL. Apart from emotional 
role and mental health, all other domains remained below that of 
the normal population.26 We also analyzed MCS score and it showed 
marked deterioration in percentage of population lying at or above 
the general population norm at 1 month compared with the pre-ICU 
state in all four components. Analysis showed marked deterioration 
in the percentage of population lying at or above general population 
norm at 1 month compared with the pre-ICU state in all four 
components. At 6 months, though the percentage of population 
lying at or above the general population norm increased from that 

of 1 month post-discharge, it remained lower than that of pre-ICU 
state (Fig. 4). In contrast to our study findings, Cuthbertson et al. in 
their study compared the physical scores for QoL with the general 
population norm before ICU admission and found it to be low. These 
components decreased at 3 months and slowly increased back to 
baseline at 1 year but this was not the case with mental component 
scores.11 However, their follow-up period was long and could have 
been associated with better outcomes.

Psychological outcomes after intensive care include PTSD, 
“an anxiety disorder that often follows exposure to an extreme 
stressor that causes injury, threatens life or physical integrity”.27 
Possible factors that might have contributed to the outcome 
could be chronic premorbid condition, psychological history, or 
sociodemographic factors, such as low socioeconomic position.27 
Psychological problems can be classified as anxiety, depression, 
post-traumatic stress, and cognitive dysfunction, and these can 
negatively influence perceptions of subsequent health status and 
HRQoL.28,29 Studies addressing these issues must be carried out in 
the future to assess the burden on physiological ill health in Indian 
population.

Limitations in our study were that baseline QoL was obtained 
retrospectively from survivors or from their proxies. Reliability 

Fig. 4: Sample compared with normal population with respect of MCS ad PCS at baseline, 1 month, 6-month (*uses normative data from quality 
metric 2009 general population sample)
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of relative assessment could be criticized due to different and 
personalized perceptions. Recall was based on the patient’s 
memory, which could be biased. Sample size of our study was small. 
This modest sample size study could not be restricted to a single 
disease population as the patients with different primary diagnosis 
and comorbidities were included in the study. The duration of study 
could be extended to assess further changes in QoL with time. 
Normative data about HRQoL of Indian population are unavailable; 
hence data of European general population were taken.

Co n c lu s i o n​
There is a strong correlation between age and severity of illness 
based on APAHCHE II and SOFA scores with QoL at 6 months after 
discharge from the ICU. When compared to the general population, 
the QoL of survivors of critical illness was lower at 1 month and 6 
months. This study significantly contributes to the data about QoL 
of Indian population and later can be used to formulate normative 
data about the QoL of Indian population.
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An n e x u r e​
Sanjay Gandhi Post Graduate Institute of Medical Sciences, Lucknow, India Working Proforma

Project–“Impact of Critical Illness on Quality of Life after Intensive Care Unit Discharge”

Date:_______
Name:_______
Age/Sex:_______
Date of hospital admission:_______
Date of discharge:_______
Diagnosis at admission:_______
Preexisting comorbidities with duration:_______
APACHE II ICU at Admission:_______
SOFA ICU at admission:_______
Total days of hospitalization:_______
Total days of mechanical ventilation:_______
Status at discharge:_______
CNS-GCS:_______
Oxygen therapy:_______
Urine output:_______
Oral intake:_______
C.R. No.:_______
Total days of ICU stay:_______
Address:_______
Phone:_______ E-mail ID:_______


