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ARTICLE INFO ABSTRACT

Keywords: Background: Coronavirus disease 2019 (COVID-19), is known for its variable severity and high infectivity. Though

Quality of life fewer than 15% of infected cases develop severe disease, a major proportion had prolonged stay in the intensive

Workability care unit (ICU). Prolonged ICU stay is known to have a long-term impact on behavior and quality of life.® Therefore,

S]OVID-lQl.ty it is likely that patients discharged after severe COVID-19 have issues that persist for long term. The current study
eep quali

aimed to assess the long-term impact of severe COVID-19 on the Quality of life (QOL), sleep pattern, behavior, and
workability.

Methods: The current multicenter study adopted a cross-sectional design to analyze data from two tertiary care COVID-
19 dedicated hospitals. All experimental procedures were approved by the ethics committee of the M.L.B Medical Col-
lege. Participants were 20-60 age group who had been admitted to the ICU because of severe COVID-19 and had
elapsed at least one and a half year since their discharge. After informed written consent the participants were assessed
for: EUROHIS-QOL 8-item index; Workability Score; Quality of sleep; The major depression inventory (MDI) question-
naire; Generalized anxiety disorder 7 item scale (GAD-7); Current global health status score: an innovative subjective
scale (1 -10) to determine the current global health status when 5 is the status before COVID-19.

Findings: 491 participants were assessed, the median follow-up time after discharge from the hospital was 561-0 days
(range, 548-580 days). The mean duration of ICU stay was 8.72 = 2.85 days. There was significant reduction in the
prevalence of obesity, diabetes, and hypertension as compared with discharge time. The mean of EUROHIS-QOL score,
workability score, current global health status score was 3.28 + 0.98, 6.87 + 0.85, 4.53 + 1.36 respectively. The
mean MDI and anxiety scores were 4.12 + 1.45 and 18.63 * 3.28, respectively.

Interpretation: Severe COVID-19 survivors have new-onset psychological disorders and sleep disturbances. Long term
quality of life and work ability remains poor after prolong ICU admission secondary to severe COVID-19.

1. Introduction

The year 2020 marked the beginning of the coronavirus disease 2019
(COVID-19), the first pandemic of the 21st century. COVID-19, caused by
the severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), is
known for its variable severity and high infectivity [1,2]. Even after mea-
sures such as lockdown and strict mask application, the vaccination drive
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pandemic is far away from the ending point. By the end of 2021, more
than 300 million people were infected with SARS-CoV-2 globally [3].
Indian epidemiology of COVID-19 resembles global epidemiology in
terms of spread and clinical features [4,5].

At the end of December 2021, the cumulative number of COVID-19
cases in India was over 30 million, with over four Lakh deaths, most of
which occurred in the second wave caused by the delta variant of
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SARS-CoV-2 [5]. Though fewer than 15% of infected cases develop severe
disease and land in a critical state, as the number of infected cases raised
the number of serious cases raised too. The average length of hospital
stay for patients with severe COVID-19 ranged from 17 to 30 days
[6,7]. A major proportion of severe patients had prolonged stay in the
intensive care unit (ICU). Prolonged ICU stay is known to have a long-
term impact on behavior and quality of life [8]. The disability that re-
mains after surviving the critical illness is known as post-intensive
care syndrome (PICS) and it comprises impairment in cognition, mental
health, and physical function after critical illness [9]. Therefore, it is
likely that patients discharged after severe COVID-19 require health as-
sistance in the future.

It is important to estimate the long-term outcomes of severe COVID-
19 survivors to predict the burden on the healthcare system in the near
future. In India, the first wave of COVID-19 affected over 5 million pa-
tients, peaking between the second week of August and September
2020. Many patients discharged with severe COVID-19 have been
discharged for more than one and a half year, and they form the subject
in whom the actual long-term impact of severe COVID-19 could be
assessed. Quality of life (QoL), workability, sleep-related measures,
and psychiatric outcomes are primary in defining the well-being of crit-
ically ill survivors [8,10].

The current study aimed to assess the long-term impact of severe
COVID-19 on the QOL, sleep pattern, behavior, workability, overall satis-
faction rating, and to suggest the adequate reference of the problems
identified.

2. Methodology
2.1. Study design and participants

The current multicenter study adopted a cross-sectional design to assess
QOL and other parameters. All experimental procedures were approved by
the ethics committee of the M.L.B Medical College and S.N Medical College.
Informed written consent was obtained from all participants. Participants
were 20-60 age group who were admitted to the intensive care unit
(ICU) because of severe COVID-19 and had elapsed eighteen months
since their discharge from the hospital. The current study combines data
from two tertiary care COVID-19 dedicated teaching hospital with over
200 ICU beds situated approximately 250 km apart. Both, the centres
adopted World Health Organization COVID-19 disease severity classifica-
tion for the categorization of COVID-19 [11].

2.2. Sample size

In the current study, all eligible participants were admitted to a dedi-
cated COVID-19 hospital ICU between July 2020 and September 2020 in
both study centers and were discharged before October 15, 2020. Only par-
ticipants in whom SARS-CoV-2 was detected by reverse transcription-
polymerase chain reaction (RT-PCR) were included in the study.

2.3. Exclusion criteria

Participants who gave negative consent for the study, those who denied
reporting to the study center, those with laboratory-confirmed repeat
SARS-CoV-2 infection, and those with any of the following conditions at
the time of admission: pregnancy, patients undergoing dialysis, patients
with cancer undergoing chemotherapy, end stage liver disease, and patients
with a history of open heart surgery, patient with mild and moderate
COVID-19 admitted to ICU for some other reason.

ICU admission criteria and defining criteria for severe COVID-19 are
common for both hospitals and include any of the following:

1. Clinical signs of pneumonia (fever, cough, and breathlessness) plus one
of the following: respiratory rate > 30 breaths/min, severe respiratory
distress, or oxygen saturation (SpO,) < 90% on room air;
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2. Signs of multi-organ involvement include altered sensorium, decreased
urine output, heart rate > 120/min, cold extremities, or low blood pres-
sure (systolic BP < 90 mmHg or diastolic BP < 60 mmHg);

3. Laboratory evidence of coagulation abnormalities, thrombocytopenia,
acidosis (pH < 7-:25), lactate level > 2 mmol/L, or hyperbilirubinemia.

2.4. Intervention and evaluation

A study center was created in the Department of Anesthesiology and
Critical Care of both the hospitals and a dedicated medical team comprising
anesthesiologist, physician and neurologist was created for this study.
Team accessed medical records of subjects of the subjects who were
discharged between July 2020 to 15th October 2020 from the dedicated
COVID-19 hospital. The study team attempted to make appointments for
all eligible participants. Participants were asked to report to dedicated
study center. The participants had to undergo brief medical examinations
and medical interviews by a dedicated medical team.

The following parameters were assessed:

1. EUROHIS-QOL 8-item index: this index was used to assess QoL.
EUROHIS-QOL 8-item index, a shortened version of the WHOQOL-
BREF scale, is a validated score for the assessment of QOL [12-14].
EUROHIS-QOL 8-item index measures general, physical, psychological,
social, and environmental domains of QOL. The study participants were
asked to answer the questions of the EUROHIS-QOL index, every ques-
tion was given a score ranging from 1 (very poor) to 5 (very good).
The mean EUROHIS-QOL score was derived by adding all individual
scores and dividing the sum by 8 [10] (Table 1). Higher score suggest
better QOL.

2. Workability Score: the first item of the well-established workability
index, the workability score, is a subjective scale that rates the ability
to work on a 0-10 response scale, where 0 stands for complete inability
to work and 10 relates to workability at lifetime best [15] (Table 1).

3. Quality of sleep: Three components of the Pittsburgh sleep quality (PSQ)
index were used to assess sleep quality. The PSQ is a validated index
with seven components determined by 19 self-rated questions [16,17].
Global PSQI score was quantified as per the instructions of PSQI and it
ranges between 0 (no difficulty in sleep) and 21 (severe difficulty in
sleep). The participant who were consuming any medication (before
having COVID-19) for psychiatric or sleep-related issues, were excluded
from the scoring. Participants who had been prescribed any psychiatric
or sleep related medication on regular basis after COVID-19 were also
excluded from the scoring and were notified separately. Participants
who were taking any on counter sedative were included for the analysis
of quality of sleep as per PSQ. Authors quantify frequency of bad dreams
separately too in complete set of participants.

4. Psychological evaluation: the major depression inventory (MDI) ques-
tionnaire was used to assess depression (if any). The MDI generates a
score of 0-50, where a score up to 20 is considered normal, 21-25 is sug-
gestive of mild depression, 26-30 signifies moderate depression, and
scores exceeding 30 suggest severe depression [18]. Generalized anxiety
disorder 7 item scale (GAD-7) was used to assess anxiety in the partici-
pants. The GAD-7 generates a score of 0-21, categorized as normal
(0-4), mild (5-9), moderate (10-14), or severe anxiety (>14) [19]. If
the participant was consuming any psychiatric medication, the participant
was excluded from the psychological evaluation and notified separately.

5. Satisfaction Rating: the authors developed a subjective Likert scale to de-
termine the overall satisfaction rating of current health status when 5 is
the status before COVID-19. Participants were required to grade their cur-
rent global health status on a scale ranging from 1 to 10 (Table 1). The
score was called as current global health score (CGHS).

6. Addiction: all participants were interviewed for alcohol, tobacco chewing,
and smoking.

7. Physical examination: the participants were examined for height,
weight, body mass index (BMI), pulse rate, and blood pressure. Pa-
tients taking any hypertensive medication were quantified, and
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Table 1

Scoring methods and their details used in current study.
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EUROHIS-QOL 8-item index ‘

Current global health score

Question 1 How would you rate your quality of life:
Response very poor | poor, neither poor nor | good, or | very good?
good

Score 1 2 3 4 5

Question 2 How satisfied are you with your health:

Response very dissatisfied | neither satisfied satisfied | Very satisfied
dissatisfied nor dissatisfied

Score 1 2 3 4 5

Question 3 Do you have enough energy for everyday life:

Response not at all a little moderately mostly completely

Score 1 2 3 4 5

Question 4 How satisfied are you with your ability to perform your daily living activities:

Response very dissatisfied | neither satisfied satisfied | very satisfied
dissatisfied nor dissatisfied

Score 1 2 3 4 5

Question 5 How satisfied are you with yourself: very dissatisfied, dissatisfied, neither
satisfied nor dissatisfied, satisfied, or very satisfied?

Response very dissatisfied | neither satisfied satisfied | very satisfied
dissatisfied nor dissatisfied

Score 1 2 3 4 5

Question 6 | How satisfied are you with your personal relationships ?

Response very dissatisfied | neither satisfied satisfied | very satisfied
dissatisfied nor dissatisfied

Score 1 2 3 4 5

Question 7 Have you enough money to meet your needs ?

Response not at all a little moderately mostly completely

Score 1 2 3 4 5

Question 8 How satisfied are you with the conditions of your living place ?

Response very dissatisfied | neither satisfied satisfied | very satisfied
dissatisfied nor dissatisfied

Score 1 2 3 4 5

EUROHIS-QOL mean score = Total Score/8
Work Ability Score
Current Work Ability compared with lifetime best on 0-10 response scale

0 1 |2 |3 14 |5 |6 [7 18 9 10

Unable to Work Ability at its

work best

5

4
Bad Mild
Deterioration
6 7 8 9
Fair Good Very good Extremely good

Same as before
COVID-19

Work Ability Score Grading: poor for scores of 0-5, moderate for scores of 6-7, good for scores of 8-9 and excellent for a score

of 10 points.
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their data were not included in the statistical analysis of pulse rate
and blood pressure.

8. Laboratory investigation: an optional blood sample for glycosylated
hemoglobin (HbAlc) was taken from participants who mentioned
themselves as non-diabetic or cured of COVID-19 related diabetes.
An HbA1C level of 6-5 mg/dl was used as the cut-off point.

Hospital records of all participants were accessed to find out the comor-
bidities and demographic details at the time of admission and discharge.

2.5. Statistical analysis

Continuous variables were expressed either as mean + 2 standard devi-
ation (SD) or median (interquartile range (IQR)) values; categorical vari-
ables were expressed as proportions and percentages (%). The BMI at the
time of hospital admission was compared with the current BMI using a
paired t-test. The prevalence of hypertension and diabetes was compared
using the chi-squared test. Statistical significance was set at P < 0-05. The
covariance analysis was performed using Pearson's test.

All statistical tests were performed using Statistical Package for the
Social Sciences (SPSS) software for MAC OS (version 22; IBM SPSS Inc.,
Chicago, IL, USA).

3. Results

A total of 737 patients diagnosed with severe COVID-19 who were ad-
mitted to a dedicated COVID-19 intensive care unit between July 2020
and September 2020 and for whom more than 18 months had elapsed
since discharge as on 10th April 2022 were selected for the study. A total
of 647 patients met the inclusion criteria, among which 79 patients were
excluded based on the exclusion criteria. The remaining 568 participants
were called for participation, out of which 32 passed away after discharge,
14 declined to participate and 17 eligible participants could not be
contacted, providing a final number of 491 participants, as shown in the
Strobes flow diagram (Fig. 1). The median follow-up time after discharge
from the hospital was 561-0 days (range, 548-580 days). The mean dura-
tion of hospital stay was 14-51 + 5-:37 days, and ICU stay was 872 =+
2:85. As per the records, diabetes was the commonest associated medical
ailment at the time of both admission and discharge.

At the time of the study, 66.80% (n = 328) (male: 192; female: 136)
participants were taking medical treatment for at least one medical ailment.
Hypertension was the most common ailment for which participants were
taking medication. The demographic variables and the prevalence of diabe-
tes, obesity, and hypertension at the time of admission to the hospital; dis-
charge from the hospital and at the time of the study are shown in Table 2.
Statistical analyses revealed a significant reduction in the prevalence of
obesity and diabetes when compared with admission data. However, prev-
alence of hypertension was reduced when compared with discharge data.

The mean EUROHIS-QOL score of the participants was 3-28 = 0-98
(Table 3). The mean score was comparable in both centers and between
sexes. The EUROHIS score was higher in the younger age group (18-40)
than the overall mean. The mean workability score was found to be
6:87 = 0-85 and was negatively correlated with age, GAD, and anxiety
scores. The maximum proportion of the participants fell in the category of
moderate workability (65:37%); 16:49% (n = 91) of participants had
poor workability (Table 3a). The duration of hospital stay had no impact
on QOL and workability scores. However, the duration of ICU stay exhibits
inverse relationship with QOL and Workability score so is invasive mechan-
ical ventilation. Duration of mechanical ventilation pose significant nega-
tive impact on the QOL and work ability (Table 3b). Seventy nine out of
eighty-six subjects (91.8%) who had reported QOL score < 2 were treated
with invasive mechanical ventilation.

Analysis of sleep quality revealed that 6.51% (n = 32) of participants
(female: 14, male: 18) had been prescribed some sedative or other psychi-
atric medication post COVID-19. Twelve participants (2.44%) were taking
sedatives prior to ICU admission. The difference was highly significant.
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The global PQSI score among the remaining participants was 9-96 +
3-31, the sleep score was found to be higher in females than in all mean,
and the difference was found to be statistically significant. The quality of
sleep was found to be poor in participants with a duration of hospitalization
of more than 20 days and in older adults. (Table 4) PQSI score exhibit neg-
ative relationship with the duration of ICU stay too. The prevalence of bad
dreams was found to be very high, with 71-84% (324 of 491) of participants
having bad dreams at least once a week. The prevalence of poor sleep was
higher among women.

Psychological evaluation was also performed in the same subgroup
(n = 459), and the mean MDI and anxiety scores were 4-12 = 1-45 and
1863 + 3:28, respectively (Table 4). Women had a higher mean MDI
score than the overall mean, and the difference was statistically significant.
Anxiety and depression scores were also found to be higher in older adults
(age > 50 years) and were negatively correlated with sleep quality. The co-
variance analysis revealed a negative correlation between QOL and age
(Correlation coefficient: - 0.57) and a positive correlation with workability
(Correlation coefficient: 0.34).

Current global health status score revealed a mean score of 403 + 1-29;
72.91% (n = 358) of participants reported deterioration in their overall
health compared with their pre-COVID-19 health status and scored less
than five. 17.51% (n = 86) participants reported no differences and scored
5. (Table 3). The remaining 9.57% of participants (n = 47) reported im-
provement in the overall health. Maximum number of participants (n =
139) falls in the category of score 3. Age wise distribution of CGHS yields
inverse relationship and there was no difference between the CGHS of
male and female participants. (Fig. 2).

At the time of study a total of 131 participants were taking at least one
antihypertensive medication, as per which the prevalence of known hyper-
tensives was 26:68%. Cardiovascular examination of the remaining patients
revealed a mean heart rate of 92-37 + 6.81; males had a higher pulse rate
than females, and the difference was found to be statistically significant. A
total of 5.70% (n = 28) participants had tachycardia at the time of exami-
nation. The incidence of tachycardia was found to be higher in females than
males (559% vs. 6:93%). The mean blood pressure of the cohort was higher
in the male population than in the female population, and 12 (males: 7; fe-
males: 5) participants met the criteria for hypertension. Notifying them as
having hypertension resulted in an overall prevalence of hypertension of
29-12%. (Table 2), which was significantly lower than the prevalence of hy-
pertension at the time of discharge. However, when compared to admission
data the change was not statistically significant. As per addiction details at
the time of the study, 72 participants (males: 57; females: 15) were alco-
holics, 24 (males: 20; females: 4) were smokers, and 44 (males: 25; females:
19) were tobacco chewers. When the study time data were compared with
hospital records, there was a significant reduction in all types of addiction
(Table 5).

Diabetes was a known ailment in 108 participants; from the remaining
383, 289 opted for HbA1C estimation, among which 24 were found to have
diabetes. Applying the same prevalence rate (8:3%) for the remaining par-
ticipants resulted in a total number of 140 patients with suspected diabetes,
yielding a prevalence of 28:51%, which was significantly less when com-
pared to the prevalence at the time of hospitalization and discharge.

4. Discussion

ICU admission is known to cause long-term psychological and health is-
sues. Under the current scenario, severe SARS-CoV-2 infection is the most
common cause of ICU admission and is often associated with a prolonged
ICU stay. According to various studies, ICU admission may be required in
3 to 8% of COVID-19 cases [5,20-21]. The current study evaluated the
long-term sequelae of severe COVID-19 one and half year after discharge.
The multicenter approach of the current study eliminates center-related
bias. The authors chose to perform an observational study over a prospec-
tive study because they do not want to interfere with the course of the dis-
ease, as in the case of a prospective study, the advice given will modify the
course of the disease. In the current study authors assessed measured
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Assessed for eligibility (n=736)

Excluded (n= 245)

+ Age < 18 (n=14)

+ Age > 60 (n=98)

+ Passed away (n=32)

Could not be contacted (n=17)

}

A 4

Declined to participate (n=14)

Patients of ESLD (n= 07)

ESRD Patients on dialysis (n= 12)

Pregnancy (n=9)

Transplant recipients (n= 13)

Patients with history of bypass surgery (n= 13)

* & & ¢ o o o

Intervention and analysis (n=491)
Males (n=304); Females (n=187)

EUROHIS-QOL

score Score

Work Ability

Current Global
Health Status

Exclude participants

Y

v

[On Antihypertensives (n=132) }

[Diabetics (n=108) } [On psychiatric medications or sedatives (n=32) }

Pulse Rate & Blood
Pressure recording

Voluntary HbA1C
estimation (n= 298)

MDI
Questionnaire

Global Sleep
Difficulty Score

GAD-7
tool

Fig. 1. Strobes flow diagram.

multiple parameters, innovative scales to assess the long-term health se-
quelae and QOL in ICU discharge patients who recovered from severe
COVID-19.

According to the current study, a substantial number of patients develop
new psychiatric and sleep-related issues, a significant number of partici-
pants started sleep medications post-discharge. Sleep quality is poor
among elder participants and those with prolong hospitalization. These
findings are in accordance with those of previous studies [22-25]. Chaolin
et al. performed the first long-term follow-up of SARS-CoV-2 infections and
their ambidirectional cohort study, which enrolled 1733 patients with
COVID-19 with varied severities from a single-center, among which 10

patients were in a severe category [22]. According to their interpretations,
many COVID-19 survivors, experience fatigue or muscle weakness, sleep
difficulties, anxiety, or depression. The finding correlates with the results
published by Mohamed Abdelghani et al. who concluded sleep disturbances
as a potential sequelae of COVID-19 [23]. Isolation remains an integral part
of the treatment of COVID-19, and isolation results in anxiety, stress, and
social confinement that could explain sleep problems even after mild or
asymptomatic SARS-CoV-2 infection. ICU admission itself contributes to
sleep disturbances by affecting the biological clock, as postulated in many
studies [24,25]. Bad dreams and nightmares are known occurrences after
a prolonged ICU stay, and the published literature has mentioned that up



A. Jain et al.

Dialogues in Health 2 (2023) 100124

Table 2

Demographic Variables and medical ailments at the time of study and at the time of admission.
Variable At the time of admission At the time of study ‘p’ Value® At the time of discharge ‘p’ Value®
Age 52.21 = 7.32 57.22 + 8.53 NA 52.23 = 7.31 NA
Male (n = 304) 48.35 = 8.18 49.46 = 8.02 NA 48.35 = 8.18 NA
Female (n = 187) 54.13 = 5.17 55.15 = 5.21 NA 54.13 = 5.17 NA
Height (in metres) 1.52 = 0.21 1.51 = 0.23 0.13 1.52 = 0.21 NA
Weight (in kg) 67.23 = 14.38 63.84 = 18.46 0.023 66.83 = 16.47 0.031
Mean + 2SD
BMI (Kg/mZ) 29.56 *+ 9.87 26.18 = 8.94 <0.0001 29.31 = 10.09 <0.0001
Mean + 2SD*
Prevalence of Obesity (BMI > 30 kg/m2) in % 40.93 (n = 201)* 21.58% (n = 106) 0.0001 39.71 (n = 195) 0.0001
Hypertension 30.14% (n = 148)" 29.12% (n = 143) 0.48 33.19% (n = 163) 0.03
Diabetes 45.01% (n = 221)* 28.51% (n = 140)b <0.0001 65.98% (n = 324) <0.0001

#: Current value compared with that at the time of admission.
@: Current value compared with that at the time of discharge.

a: Known hypertensives (those who were taking antihypertensive medication)at the time of admission.
b: Sum of subjects who mentioned themselves to be diabetics at the time of study were categorized as diabetics and subjects whose HbA1C level exceeds 6.5 mg/dl.

Table 3
Distribution of EUROHIS QOL scoring and self-reported workability among participants.
Parameter EUROHIS QOL score Work ability Score
Mean + 2SD ‘p’ value (Compared to over all mean) Mean + 2SD ‘p’ value (Compared to over all mean)
All participants 3.28 = 0.98 NA 6.87 = 0.85 NA
Distribution according to gender
Male 3.31 = 1.01 0.32 6.86 = 0.81 0.12
Female 3.26 = 0.91 0.54 6.92 = 0.92 0.09
Distribution according to age
18-40 years (n = 103) 3.51 £ 0.76 <0.001 6.99 + 0.87 0.01
40-50 years (n = 187) 3.40 = 0.91 0.06 6.82 £ 0.91 0.18
50-60 years (n = 201) 3.19 + 1.04 0.051 6.79 + 0.97 0.046
Distribution according to duration of hospital stay
<10 days (n = 154) 3.24 = 0.82 0.315 6.91 + 0.82 0.29
10-20 days (n = 198) 3.33 = 0.91 0.19 6.84 = 0.78 0.37
>20 days. (n = 139) 3.30 £ 0.86 0.25 6.92 = 1.06 0.30
Distribution according to duration of ICU stay
<3 Days (n = 98) 3.49 = 0.76 0.73 7.09 £ 0.89 0.3
3-7 Days (266) 3.12 £ 0.87 0.033 6.82 = 0.91 0.18
>7 Days (n = 127) 291 + 0.81 0.001 5.63 £ 0.99 <0.001
Distribution according to the history of mechanical ventilation
Invasive mechanical ventilation used (109) 1.87 = 0.92 0.001 5.42 = 0.87 <0.001
Invasive mechanical ventilation not used (382) 3.39 + 0.81 0.063 7.18 = 0.90 0.01

Table 4
Distribution of Sleep Quality; MDI score; Anxiety score in participants who are not taking any psychological medication and its Relationship with demographic variables.
Variable Global PSQI score ‘p’ value” MDI Score ‘p’ value” Anxiety Score ‘p’ value”
All participants (n = 459) 9.96 + 3.31 NA 4.12 = 1.45 NA 18.63 + 3.28 NA
Males (= 286) 891 + 297 0.21 4.09 + 1.34 0.56 18.39 + 3.99 0.03
Females (n = 173) 11.89 + 3.08 0.042 482 + 1.73 <0.01 19.03 + 4.26 0.04
Hospital Stay <10 days (n = 146) 6.81 + 3.73 0.1 4.02 = 1.02 0.96 18.36 + 3.02 0.10
10-20 days (n = 177) 7.80 = 3.75 0.053 419 + 1.33 0.26 18.32 + 4.58 0.055
>20 days (n = 126) 12.76 = 4.92 0.032 4.17 = 1.52 0.31 19.12 + 4.92 0.007
Age 18-40 years (n = 98) 6.56 + 3.86 0.03 3.98 = 0.89 0.06 18.24 + 2.90 0.02
40-50 years (n = 172) 7.2 = 347 0.78 4.03 = 1.18 0.14 18.85 + 3.92 0.15
50-60 years (n = 189) 13.23 + 3.66 0.002 4.26 = 1.18 0.16 19.35 + 5.42 0.001
Duration of ICU stay <3 days 6.37 + 298 0.07 3.86 = 1.12 0.03 17.23 = 2.17 0.001
3-7 days 7.93 + 3.15 0.021 4.17 = 1.32 0.78 19.01 + 3.21 0.12
>7 days 14.24 + 410 <0.001 493 + 1.34 0.03 20.67 = 3.69 <0.001
History of Mechanical ventilation Yes 10.09 * 3.27 0.03 4.86 = 1.19 0.001 20.73 = 3.41 <0.001
No 9.23 + 2.13 0.04 3.99 + 1.04 0.03 17.62 + 4.01 0.003

#: p value between the categorical mean compared to over-all mean.

to one-third of patients experience bad dreams even after 2 years of dis-
charge [25]. Current study also demonstrates linear relationship between
QOL and sleep quality, the same had been demonstrated in many previous
studies [26,27].

Authors adopted the EUROHIS-QOL 8-item index for the assessment of
quality of life. EUROHIS-QOL-8 item index is easy to interpret and exhibit

good qualities in terms of consistency irrespective of the geographical dis-
tribution, sex and age. As per the findings QOL was found to be poor in el-
ders, in whom invasive mechanical ventilation was used and in subjects
with prolong ICU admission. The findings are in accordance to the pub-
lished literature which had found poor quality of life even after ten years
of discharge [27-28]. As per the results of current study too, authors
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Fig. 2. Characteristics of current global health status among participants.

suggest to minimize the duration of invasive mechanical ventilation and the
ICU stay.

In the current study, we used an innovative two-bidirectional generic
scale to quantify the overall health status according to the patient. Accord-
ing to this scale, few subjects reported improvement in their overall health
in comparison to their health before they developed COVID-19. The current
study also revealed a reduction in the prevalence of obesity
(BMI > 30 kg/m?). These findings can be explained by the fact that
the population is overall more oriented towards a healthy lifestyle. Sec-
ond, media agencies are publishing significant research on the deleteri-
ous effect of obesity on COVID-19. This generated an overall positive
response, which is evident in the population. Third, defeating severe
COVID-19 itself generates a positive feeling, and participants are in-
clined towards a healthy lifestyle. This also explains the reduction in
the proportion of alcohol users and smokers.

The reduction in the prevalence of diabetes can be explained by patho-
physiology and management guidelines for severe COVID-19. Lim et al.
(2021) reviewed COVID-19 and diabetes mellitus, and according to the re-
view, COVID-19 itself predisposes individuals to hyperglycemia [29]. Se-
vere inflammatory response also increases glycogenic hormones and
insulin resistance and contributes to diabetes in severe SARS-CoV-2 infec-
tions [29-30]. Further, there is increasing evidences that SARS-Co-2 infec-
tions lead to new-onset diabetes mellitus [31,32]. Moreover, steroid

Dialogues in Health 2 (2023) 100124

therapy is an integral part of the management of severe COVID- 19,
which is also a major contributor to diabetes in patients with COVID-19
[33,34]. The current study is the first study that tries to quantify the preva-
lence of hypertension and diabetes in severe COVID-19 survivors after 1
and a half years of discharge. According to the findings prevalence of hyper-
tension was low at the time of admission and increased at the time of dis-
charge and further reduced at the time of study. The finding can
explained by the possibility that a large number of subjects may have undi-
agnosed hypertension at the time of admission as at the time of admission
prevalence was quanitifed by subjects taking antihypertensive medication,
secondly steroid therapy, stress of isolation may also contributory. Post dis-
charge there is reduction in the prevalence of hypertension which could be
due to relief from the anxiety and stress of severe disease and social isola-
tion. Moreover. SARS-CoV-2 infection plays a direct role in the develop-
ment of hypertension via several pathogenic mechanisms [35].

According to these findings, severe COVID-19 poses a long-term impact
on workability, and >15% participants had reported poor workability,
which can be explained by poor functional impairment and reduced mobil-
ity due to restricted pulmonary reserve. Destin et al. (2021) reviewed the
long-and short-term sequelae of SARS-CoV-2 infection and concluded that
mental health issues, mobility impairments, and pulmonary abnormalities
were the most common long-term sequelae of SARS-CoV-2 infection [36].

The findings of the current study have a few limitations. First, the study
was conducted only on approximately 500 participants, which is far less
than the population that recovered from severe COVID-19. Second, a bidi-
rectional generic scale was used for overall satisfaction rating of current
health status that has not yet been validated. Third, the authors relied
only on history and minimal physical examination and laboratory results
and had not advised any investigations. Therefore, in view of these limita-
tions, a multicenter study with laboratory and radiological investigations
should be carried out to re-assess the results and provide more robust
conclusions.

5. Conclusion

Severe COVID-19 survivors have new-onset psychological disorders and
sleep disturbances. The prevalence of diabetes and hypertension and obe-
sity in severe SARS-CoV-2 infection survivors reduced significantly, after
1 and a half years of discharge. Long term quality of life and work ability
remains poor after prolong ICU admission secondary to severe COVID-19.

Source of funding

Government of Uttar Pradesh.

Table 5
Details of blood pressure; pulse rate and addiction.
Parameter At the time of At the time of follow-up ‘P’ Value*
dlscI‘lar.ge/# All Male Females
admission .
participants
Addiction (number of patients)
Smoking 69 24 20 4 <0.001
Tobacco chewing 57 44 25 19 <0.001
Alcohol 99 72 57 15 <0.001
Cardiovascular Examination (Excluding those on anti-hypertensive medication)
Mean blood pressure (mm of Hg) (mean + 2SD) 98.23 *+ 9.97 (n = 305) 102.41 + 9.23 (n = 355) 104.27 + 10.21 (n = 208) 96.57 + 9.34 (n = 147) 0.46
Pulse Rate (bpm) 97.63 = 8.24 92.37 = 6.81 95.28 *+ 6.42 92.45 = 7.39 0.024

Mean *+ 2SD

#: Admission data was used for Addiction; Discharge data was used for cardiovascular examination.
*: At the time of admission/discharge vs mean value of all participants at the time of follow-up.
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