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a b s t r a c t 

Objectives: COVID-19 affects the quality of life (QoL) in a reverse way after recovery, which might be multiplied 
by the comorbid non-communicable diseases. This study explored the relationship between comorbidities and 
the QoL of people who recovered from COVID-19 in Bangladesh. 
Methods: The cross-sectional study was conducted among 3244 participants between June 2020 and November 
2020 using a pre-tested questionnaire through over-the-phone interviews. The WHOQOL-BREF was used to ex- 
plore the QoL among the study participants. A multivariable linear regression model was conducted to identify 
the effects of the number of comorbidities on QoL scores of all four domains. 
Results: Of 3244 patients who recovered from COVID-19, over one-third (39.4%) had one or more chronic dis- 
eases, such as hypertension, diabetes mellitus, ischemic heart disease, bronchial asthma/chronic obstructive pul- 
monary disease, chronic kidney disease, and cancer. Around 46.85% of the participants aged above 40 years 
presented with one to two chronic diseases, and 16.33% had three or more chronic diseases. Among all comor- 
bidities, the participants with cancer and chronic kidney disease were found to have relatively lower scores in all 
four domains than other comorbidities. The lowest QoL scores were observed in the psychological domain. Those 
with three or more simultaneous chronic comorbidities had the lowest QoL score in all four domains: physical, 
psychological, social relationship, and environmental. 
Conclusions: Persons who recovered from COVID-19 with comorbidities undergo a lower QoL. Therefore, special 
attention is required to these vulnerable groups to ensure their smooth recuperation. 
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ntroduction 

COVID-19 has impacted millions worldwide since its beginning and
ffected people from all walks of life. People who recover from the dis-
ase continue to have its effects on their lives [1] . Many people expe-
ience lingering health problems and decreased health-related quality
f life (HRQoL) after an acute illness of COVID-19 [1 , 2] . Studies found
hat numerous individuals who recovered from the disease reported a
orsened HRQoL after 9 months of recovery [3] . Moreover, coexisting
iseases may have an additive effect on the recovered patients’ health
utcomes [4] . 
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The resurgence and exacerbation of non-communicable diseases
NCDs) present a significant and underexplored aspect of COVID-19 re-
overy. Owing to the direct and indirect effects of the virus and treat-
ent, persistent cardiac involvement, including hypertension, diabetes,

besity, sleep apnea, and hyperlipidemia, was observed in a cohort of
atients with COVID-19 71 days after diagnosis, according to a study
5] . In addition, a variety of symptoms, such as fatigue, shortness of
reath, mental fog, chest pain, and headache, can develop with pro-
onged COVID-19 infections, interfering with daily life [6] . 

Multimorbidity, in conjunction with social and environmental fac-
ors, increases the complexity of care and resource consumption [7] .
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tudies have shown that chronic diseases frequently impair people’s
RQoL to a great extent [8 , 9] . On the other hand, COVID-19 tends to
ause severe critical illness in patients with pre-existing chronic diseases
10] . In addition, older age and the presence of chronic disease are asso-
iated with long-lasting COVID-19, the so-called long COVID, in patients
11] . Consequently, it is imperative to investigate the nuanced impact of
omorbidities on the various dimensions of quality of life (QoL) among
ndividuals who have recovered from COVID-19. 

In the context of Bangladesh, where the prevalence of NCDs is note-
orthy, understanding the association between comorbid medical ill-
esses and post-COVID-19 QoL becomes crucial. Our recent nation-
ide QoL study conducted in patients who recovered from COVID-19

n Bangladesh found lower QoL in the presence of NCDs [12] . How-
ver, there exists a gap in the comprehensive exploration of the effects
f chronic comorbidities on the physical, psychological, social, and en-
ironmental domains of QoL in this population. Given the escalating
mportance of prioritizing individuals with multiple coexisting diseases
or comprehensive care and rehabilitation, the present study aimed to
ssess how comorbidities affected the QoL of people who recovered from
OVID-19 in Bangladesh. 

ethods 

tudy design and participants 

This cross-sectional study was conducted among 3244 patients diag-
osed with COVID-19, confirmed by reverse transcription-polymerase
hain reaction, from June 2020 to November 2020 and then recovered
ither clinically or by a negative reverse transcription-polymerase chain.
he patients receiving treatment for COVID-19 and those who were crit-

cally ill, pregnant, or mentally unstable were excluded from the study.
e collected a list of patients who tested positive for COVID-19 from the
hole country for the purpose of our study. Then, we randomly chose
244 people from the list (1% of the total infected population at that
ime point from all over the country). We used the World Health or-
anization Quality of Life Brief Version (WHOQOL-BREF) to assess the
oL among the study participants [13] . The details of the methodology
ere reported elsewhere [12] . 

tudy instrument 

The pre-formed and pre-tested questionnaire used in our study con-
isted of three sections. In the socio-demographic section of the question-
aire, we asked about the participant’s age, gender, residence, religion,
he highest level of education, marital status, and monthly income. In
he second section, participants’ hospitalization history due to COVID-
9, personal history, and comorbidity profile, including hypertension
HTN), diabetes mellitus (DM), ischemic heart disease (IHD), bronchial
sthma (BA)/chronic obstructive pulmonary disease (COPD), chronic
idney disease (CKD), and cancer, were queried. To assess the QoL of
atients who recovered from COVID-19, we used a validated Bangla
ersion of the WHOQOL-BREF [13] . The scale explores QoL in four do-
ains: physical, psychological, social relationships, and environment,
ith each item scored on a 5-point Likert scale. 

tudy procedure 

We conducted an over-the-phone interview, considering the COVID-
9 pandemic situation. Although our study participants came from all
ver the country, interviewers were assigned based on their location
o avoid linguistic obstacles. We took down the responses of individu-
ls who felt at ease taking part in the survey. Furthermore, before the
nterview, we notified the respondents that there was no right or incor-
ect answer. Misunderstood items were repeated, and responders were
ncouraged to interpret the questions in their own way. The scoring of
2

he WHOQOL-BREF questionnaire was graded using the manual’s guide-
ines. [13] The WHOQOL-BREF has solid internal consistency among our
espondents (Cronbach alpha = 0.89). 

tatistical analysis 

We presented descriptive statistics of the categorical (frequencies
nd percentages) and continuous variables (mean ± SD) according to the
umber of chronic diseases. After checking the normality assumption,
he chi-square test, independent samples t -test, and analysis of variance
ere used to compare categorical and continuous variables for differ-

nt groups. The influence of different comorbidities on four QoL di-
ensions, namely, physical, psychological, social, and environmental,
as studied using descriptive and inferential approaches. A multivari-
ble linear regression model was conducted to identify the effects of
he number of comorbidities on QoL scores of all four domains of the

HOQOL-BREF scale. The results were reported by beta coefficients
nd corresponding 95% confidence intervals (CIs). For statistical anal-
sis and graphs, we used STATA (Version 16.1) and RStudio (Version
.4.1106). 

esults 

Of the 3244 participants who recovered from COVID-19, 1277
39.4%) were experiencing one or more chronic diseases, including
TN, DM, IHD, BA/COPD, CKD, and/or cancer. More than one-fourth of

he participants had one to two concomitant chronic diseases, and one-
enth of the participants had three or more chronic diseases. HTN, DM,
nd BA were the three most frequent chronic diseases found among the
articipants. Concerning the simultaneous presence of multiple chronic
iseases, the most common combinations were HTN and DM, followed
y a combination of HTN, DM, BA, and IHD ( Figure 1 ). 

Table 1 describes the socio-demographic characteristics and their as-
ociation with chronic diseases among 3244 participants who recovered
rom COVID-19. Of all participants aged > 40 years, nearly one-third had
ore than one chronic disease. However, the majority of those under

he age of 40 years did not have any chronic ailments, and this differ-
nce was statistically significant ( P < 0.001). The distribution of chronic
iseases was statistically similar across the sexes ( P = 0.546). Individu-
ls living in the urban areas had more chronic diseases than the other
wo areas ( P < 0.001). Compared with those who completed secondary
chool certificate (SSC) / higher secondary certificate (HSC) or upper
evels of education, participants with primary or no education had a
ignificantly higher proportion of chronic diseases ( P = 0.043). Unmar-
ied participants had a higher proportion of chronic diseases than mar-
ied and other participants ( P < 0.001). In terms of occupation, currently
nemployed (including retired) participants had a significantly higher
roportion of chronic disease than those who are employed ( P = 0.001).
articipants from the higher-income category had at least one chronic
isease than those of lower-income categories ( P < 0.001). Current smok-
rs had significantly more chronic diseases than past and never smokers
 P < 0.001). Participants with a history of admission during COVID-19
llness had a higher proportion of chronic diseases than their counter-
arts. ( P < 0.001). 

The WHOQOL-BREF questions 1 and 2 asked about the participants’
verall QoL and physical health assessment. The average QoL rating
q1) was significantly lower among participants with chronic diseases
 P < 0.001). The rating was even lower in participants with three or more
hronic diseases than those with one to two chronic diseases. A similar
ecreasing health satisfaction score (q2) was noted in participants with
 higher number of chronic diseases ( P < 0.001) ( Figure 2 ). 

A ridgeline density plot of overall scores for all disease categories
cross the four domains of QoL is portrayed in Figure 3 . The domain
cores showed a uniform distribution in physical health and environ-
ental domains, whereas a relatively broad distribution was noted in

he psychological and social relationship domains. Overall, lower scores
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Figure 1. Distribution of chronic disease among participants (isolated and 
combined). 
BA, bronchial asthma; CKD, chronic kidney disease; DM, diabetes mellitus; 
HTN, hypertension; IHD, ischemic heart disease. 
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an be observed in the psychological domain than in the three other
omains, emphasizing the higher psychological burden of the partici-
ants. Moreover, scores in all four domains were significantly higher in
articipants with no chronic disease than those with chronic diseases
 P < 0.001 for all domains). 

A comparison of QoL scores in the physical, psychological, social,
nd environmental domains regarding the presence and absence of in-
ividual chronic disease showed that the presence of any disease was
ssociated with a significantly lower score in all domains ( P < 0.001),
xcept for IHD and cancer. The latter two were found to be comparable
ithin their groups in the environmental domain ( Table 2 ). However,

ancer and CKD were associated with relatively lower scores in all do-
ains than other NCDs. 

The multiple linear regression analyses demonstrated that after ad-
usting for socio-demographic characteristics, smoking habits, and his-
ory of hospital admission during COVID-19 illness, the presence of
hronic diseases in individuals who recovered from COVID-19 were in-
ependently associated with a significantly lower QoL score in nearly all
our domains ( Table 3 ). Compared with those with no chronic disease,
articipants with one to two diseases were found to have 6.79 fewer
oints (95% CI − 7.96 to − 5.61) in the physical health domain, with
.37 fewer points (95% CI − 5.65 to − 3.09) in the psychological score,
nd 3.03 fewer points (95% CI − 4.33 to − 1.73) in social relationship
omain. Although persons with three or more concomitant chronic dis-
ases had even lower scores in the physical domain ( 𝛽 = − 11.64, 95% CI
 13.38 to − 9.89), psychological domain ( 𝛽 = − 11.08, 95% CI − 12.98

o − 9.19), social relationship domain ( 𝛽 = − 11.58, 95% CI − 13.51
o − 9.66), and environmental domain ( 𝛽 = − 2.7, 95% CI − 4.48 to
 1.07). 

iscussion 

Bangladesh is amid an epidemiological shift, with an aging popu-
ation whose societal, health, and financial concerns must be empha-
ized. Given the high prevalence of non-communicable chronic diseases
n the adult population of Bangladesh [14] , this study sought to deter-
3

ine the impact of comorbidities on the different aspects of the QoL of
angladeshi patients who recovered from COVID-19. 

Almost all the six non-communicable comorbid diseases, namely,
TN, DM, IHD, BA/COPD, CKD, and cancer, were responsible for sig-
ificantly lower QoL scores in the physical health, psychological, so-
ial relationship, and environmental domains of life. IHD was associ-
ted with the lowest score in the physical health domain, cancer in the
sychological and social relationship domain, and CKD in the environ-
ental domain. Overall, cancer was associated with a lower score prac-

ically in all four domains, with CKD being the second in terms of im-
act. The association of IHD with lowered scores in the physical health
omain can be attributed to the decline in physical functionality that oc-
urs because of COVID-19’s influence on individuals with pre-existing
eart problems. Studies have reported that patients with IHD affected
y COVID-19 are more susceptible to experiencing exacerbated heart
onditions and myocardial injury and requiring mechanical ventilation
15 , 16] . Patients with cancer continuously live under the pressure of
hysical, psychological, and emotional distress [17] and lead a life with
 significant reduction in quality [18] . Therefore, concomitant COVID-
9 could have adversely affected our participant’s suppressed physical
nd mental well-being. On a similar note, patients with CKD, particu-
arly, those undergoing repeated hemodialysis, often have depression,
nxiety, cognitive decline, and a low QoL [19] . A recent study in pa-
ients with CKD in Bangladesh found a decreased QoL in 96.7% of the
atients [20] . Therefore, a further reduction in the QoL score in a pa-
ient with CKD who recovered from COVID-19 is conceivable because
f the disruptions in vital influencers of their well-being, such as exist-
ng familial and social support and resources, psychological resilience,
nd heightened financial constraints, potentially leading to a decline
n their environment-related QoL [21] . However, a previous compar-
tive assessment of QoL in patients with different chronic diseases in
ran found that chronic respiratory diseases had an overall low QoL
ompared with other chronic diseases [22] . These differences could be
xplained by subject-specific and regional variations in the distribu-
ion of various determinants of QoL in patients with a chronic disease
8] . 
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Table 1 

Participant characteristics by number of chronic diseases (n = 3244). 

Characteristics Total Chronic diseases P -value 

None 1-2 ≥ 3 
(n = 1967) (n = 932) (n = 345) 

Age (years) 3244 34.39 ± 9.91 44.39 ± 13.19 a 43.78 ± 14.53 a < 0.001 b 

Age groups 

≤ 40 2117 1552 (73.31) 404 (19.08) 161 (7.61) < 0.001 b 

> 40 1127 415 (36.82) 528 (46.85) 184 (16.33) 
Gender 

Male 2300 1398 (60.78) 666 (28.96) 236 (10.26) 0.546 
Female 944 569 (60.28) 266 (28.18) 109 (11.55) 
Residence 

Rural 404 279 (69.06) 107 (26.49) 18 (4.46) < 0.001 b 

Urban 2382 1379 (57.89) 688 (28.88) 315 (13.22) 
Semi-urban 458 309 (67.47) 137 (29.91) 12 (2.62) 
Education 

Primary or none 381 211 (55.38) 123 (32.28) 47 (12.34) 0.043 c 

SSC/HSC 1107 673 (60.79) 327 (29.54) 107 (9.67) 
Graduate 1228 776 (63.19) 316 (25.73) 136 (11.07) 
Post-graduate 528 307 (58.14) 166 (31.44) 55 (10.42) 
Marital status 

Single 531 428 (80.60) 79 (14.88) 24 (4.52) < 0.001 b 

Married 2642 1523 (57.65) 821 (31.07) 298 (11.28) 
Others 71 16 (22.54) 32 (45.07) 23 (32.39) 
Occupation 

Unemployed 122 49 (40.16) 53 (43.44) 20 (16.39) < 0.001 b 

Service holder 1714 1112 (64.88) 438 (25.55) 164 (9.57) 
Other 1408 806 (57.24) 441 (31.32) 161 (11.43) 
Monthly income (BDT) 

< 20000 746 475 (63.67) 186 (24.93) 85 (11.39) 0.001 b 

20000-40000 1260 780 (61.90) 337 (26.75) 143 (11.35) 
40000-60000 519 308 (59.34) 154 (29.67) 57 (10.98) 
60000 + 476 251 (52.73) 173 (36.34) 52 (10.92) 
History of hospital admission 

Admitted 838 339 (40.45) 283 (33.77) 216 (25.78) < 0.001 b 

Not admitted 2402 1626 (67.69) 647 (26.94) 129 (5.37) 
Smoking history 

Never smoker 1877 1213 (64.62) 537 (28.61) 127 (6.77) < 0.001 b 

Present smoker 809 384 (47.47) 228 (28.18) 197 (24.35) 
Past smoker 558 370 (66.31) 167 (29.93) 21 (3.76) 

a Data were expressed as n (%) or mean (SD), where appropriate; P -value was determined by chi-square test and 
analysis of variance, where appropriate. Pairwise comparisons were done using Tukey ( P < 0.05 compared with 
none); 

b P < 0.001; 
c P < 0.05. 
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Our analysis revealed that patients who recovered from COVID-19
ith one to two chronic diseases had statistically significantly lower

cores in the physical health, psychological, and social relationship do-
ains. The domain-specific rating was even lower in participants with

hree or more chronic diseases. Studies on patients with various chronic
onditions have shown that coexisting chronic illnesses, risky health
ehaviors, depressive symptoms, sleeplessness, and cognitive impair-
ent are all associated with decreased QoL [8] . On the other hand,

hronic diseases can exacerbate disease severity, provide a dire prog-
osis, and increase fatality in patients with COVID-19 [23] . Therefore,
he cumulative impact of COVID-19 plus chronic disease might have
ed to our subjects’ lower QoL even after recovery. To put more focus
n this, the average QoL rating (q1) was significantly lower in partic-
pants with chronic diseases ( P < 0.001). A decreased health satisfac-
ion score (q2) was noted in participants with chronic disease, indicat-
ng that they were unhappy with their current health condition days
o months after recovery. However, people with chronic diseases re-
orted having a low QoL during the COVID-19 outbreak in Saudi Ara-
ia [24] , which can be partially explained by the potential difficulty of
nding medical care for chronic conditions during the COVID-19 pan-
emic [20] . However, another study conducted in Ethiopia showed that
OVID-19 substantially impaired the HRQoL of hospitalized patients
4

ith comorbidities [21] , implying a combined impact of multimorbid-
ty on the QoL of those afflicted. On the multivariable analysis, we also
ound that chronic diseases were independently associated with a sig-
ificantly lower QoL score in nearly all four domains of patients who
ecovered from COVID-19. In addition, having three or more chronic
iseases was more detrimental for QoL than having one to two diseases.
otably, this was achieved after adjusting for socio-demographic vari-
bles, smoking habits, and history of hospital admission during COVID-
9 illness. Nonetheless, only a few reports have considered the impact of
omorbidity on the QoL of patients with COVID-19 after recovery. One
uch study by Chen et al. observed that the QoL score was significantly
ower in patients 1 month after discharge from the hospital, and the pres-
nce of CKD was associated with the highest impact on physical health
25] . 

An overall lower score was observed in the psychological domain
han three other domains, emphasizing the higher psychological bur-
en of the participants in our study. In Ethiopia, a study showed
hat suspected COVID-19 cases with comorbidities had a seven-fold
ncreased risk of having a common psychological defect [26] . Pa-
ients with chronic illnesses, heart disease, cancer, diabetes, high blood
ressure, stroke, cognitive impairments, and psychotic disorders fre-
uently experience emotional distress, nervousness, rage, and perplexity
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Figure 2. Participants’ perceptions about their 
quality of life and health categorized by the 
number of chronic diseases ( P -values were de- 
termined by one-way analysis of variance. Post 
hoc analysis using Tukey reveals that for all 
pair-wise comparisons of chronic disease cat- 
egory P -value was significant at the < 0.001 
level). 
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27 , 28] . These factors increase the likelihood of recurrence or death,
hich might have increased the psychological burden in our study
articipants. 

We conducted the study in 3244 patients who recovered from
OVID-19. According to our research, almost half (46.85%) of the par-
icipants over 40 years of age had one to two chronic diseases and
round 15% had three or more chronic diseases. These findings cor-
espond with the distribution of chronic diseases among the adult pop-
5

lation of Bangladesh [29 , 30] . We also found that married, divorced,
r widowed participants were more likely to have chronic diseases
han single participants. This difference could be explained by the
act that the former group was more likely to be older than the lat-
er [17] . Smoking is a universal risk factor of many chronic diseases
17] ,and, quite expectedly, current smokers had a significantly higher
roportion of chronic diseases than past and never smokers in our
tudy. 
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Figure 3. Quality of life scores in physical, psychological, social, and environmental domains by the number of chronic diseases ( P -values were determined by 
one-way analysis of variance. Post hoc analysis using Tukey reveals that for all pair-wise comparisons of chronic disease category, the P -value was significant at 
the < 0·001 level in all domains, except environmental domain, where the score was statistically similar ( P > 0.05) between participants without chronic disease and 
participants with one to two chronic diseases). 
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imitations and recommendation 

This investigation had several limitations. Because of its cross-
ectional nature, this study could not make individual comparisons be-
ore and after COVID-19 infection among patients. Because the study
as done during the pandemic, recruitment of participants without
OVID-19 for comparison was not possible either. Moreover, only six
elf-reported NCDs were addressed. Nevertheless, this was one of the
arlier attempts to assess the impact of comorbid non-communicable
onditions on the QoL of people who recovered from COVID-19. Fu-
ure endeavors in research should focus on comparing COVID-19 sur-
ivors and uninfected individuals to gain a deeper understanding of the
hallenges faced by COVID-19 survivors in managing chronic conditions
6

nd maintaining QoL. Longitudinal studies tracking disease progression
ver time would provide valuable insights into the long-term effects of
OVID-19 on health outcomes. These comparative analyses would help

dentify areas where COVID-19 survivors may require additional sup-
ort or interventions to improve their health and well-being. In addi-
ion, expanding the range of comorbidities studied would offer a more
omprehensive understanding of their combined effects on the QoL. A
onsecutive comparison of individual morbidities could then reveal the
ifferences in QoL outcomes in COVID-19 survivors with varying comor-
idity profiles. Based on our findings, the current study provides several
ecommendations for clinicians and policymakers, namely: 

• Improving the QoL of patients who recovered from COVID-19 should
be prioritized. 
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Table 2 

Quality of life score of participants at four domains across individual chronic disease. 

Chronic diseases Physical health domain Psychological domain Social relationship domain Environmental domain 

Hypertension 

Present (n = 683) 61.66 ± 0.51 56.78 ± 0.60 61.03 ± 0.59 61.63 ± 0.53 
Absent (n = 2561) 70.00 ± 0.28 65.00 ± 0.29 66.19 ± 0.31 63.07 ± 0.25 
P -value < 0.001 a < 0.001 a < 0.001 a 0.011 a 

Diabetes 

Present (n = 621) 61.13 ± 0.53 56.46 ± 0.61 60.98 ± 0.63 63.77 ± 0.59 
Absent (n = 2623) 69.93 ± 0.28 64.89 ± 0.29 66.07 ± 0.31 62.52 ± 0.24 
P -value < 0.001 a < 0.001 a < 0.001 a 0.034 b 

Ischemic heart disease 

Present (n = 354) 58.43 ± 0.59 54.94 ± 0.79 56.97 ± 0.76 62.29 ± 0.82 
Absent (n = 2890) 69.44 ± 0.27 64.29 ± 0.28 66.09 ± 0.29 62.82 ± 0.24 
P -value < 0.001 a < 0.001 a < 0.001 a 0.464 
Bronchial asthma/chronic obstructive pulmonary disease 

Present (n = 492) 58.73 ± 0.49 53.67 ± 0.68 56.43 ± 0.70 60.68 ± 0.69 
Absent (n = 2752) 69.94 ± 0.27 64.99 ± 0.28 66.65 ± 0.29 63.14 ± 0.24 
P -value < 0.001 a < 0.001 a < 0.001 a < 0.001 a 

Chronic kidney disease 

Present (n = 212) 59.72 ± 0.60 53.61 ± 1.12 53.85 ± 0.89 57.46 ± 0.85 
Absent (n = 3032) 68.84 ± 0.26 63.95 ± 0.27 65.89 ± 0.28 63.14 ± 0.24 
P -value < 0.001 a < 0.001 a < 0.001 a < 0.001 a 

Cancer 

Present (n = 208) 58.63 ± 0.49 51.30 ± 1.03 51.49 ± 0.89 61.57 ± 1.24 
Absent (n = 3036) 68.90 ± 0.26 64.09 ± 0.28 66.03 ± 0.28 62.85 ± 0.23 
P -value < 0.001 a < 0.001 a < 0.001 a 0.173 

P -value was determined by independent samples t -test; 
a P < 0.001; 
b P < 0.05. 

Table 3 

Linear regression analysis examining effect of chronic disease on different domains of quality of life. 

Domains and chronic 
disease category 

Unadjusted 𝛽-coefficient (95% CI) P -value Adjusted 𝛽-coefficient (95% CI) a P -value 

Physical health 

None Reference Reference 
1-2 − 8.22 (− 9.27 to − 7.17) < 0.001 − 6.79 (− 7.96 to − 5.61) < 0.001 
≥ 3 − 14.88 (− 16.42 to − 13.33) < 0.001 − 11.64 (− 13.38 to − 9.89) < 0.001 

Psychological 

None Reference Reference 
1-2 − 6.25 (− 7.40 to − 17.16) < 0.001 − 4.37 (− 5.65 to − 3.09) < 0.001 
≥ 3 − 15.48 (− 17.16 to − 13.80) < 0.001 − 11.08 (− 12.98 to − 9.19) < 0.001 

Social relationship 

None Reference Reference 
1-2 − 2.83 (− 4.02 to − 1.64) < 0.001 − 3.03 (− 4.33 to − 1.73) < 0.001 
≥ 3 − 13.32 (− 15.06 to − 11.57) < 0.001 − 11.58 (− 13.51 to − 9.66) < 0.001 

Environmental 

None Reference Reference 
1-2 0.45 (− 0.56 to 1.47) 0.378 0.64 (− 0.50 to 1.79) 0.272 
≥ 3 − 2.93 (− 4.42 to − 1.43) < 0.001 − 2.7 (− 4.48 to − 1.07) 0.001 

CI, confidence interval. 
a Adjusted for age, sex, residence, education, marital status, income, history of admission in hospital, and 

smoking habit. 
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• Health services for chronic NCDs should be reinstated and strength-
ened as early as possible. 

• In the coming years, emphasis should be given to mental health ser-
vices to attenuate the psychological burden and prevent the potential
outbreak of a “mental health pandemic. ”

onclusion 

In conclusion, persons who recovered from COVID-19 with a comor-
idity had a lower QoL in physical, psychological, social, and environ-
ental domains. An inverse relationship between the number of chronic
iseases and QoL was observed. The highest impact was observed in the
sychological domain. The presence of cancer and CKD was associated
ith the most reduced QoL among the patients who recovered from
OVID-19. As our global health response and mitigation measures for
he COVID-19 pandemic grow, it is critical to understand and incorpo-
7

ate the impact on QoL. Our research emphasized the importance of
ontinued care for chronic diseases to bring back people who were af-
ected by COVID-19 to live a quality life. As the pandemic wanes and
eople around the world try to revert to normal, governments will de-
elop plans and policies for an easy transition to a new start. 
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onsent from the study participant during the phone interview. The
nterviewer recorded the permission on a form linked to the ques-
ionnaire. All procedures were carried out according to the 1964
elsinki Declaration and its amendments and related ethical stan-
ards. The verbal informed consent from each study participant dur-
ng the phone interview was recorded on a form linked to the
uestionnaire. 
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