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SUMMARY 
Background: Individuals with certain pre-existing chronic health conditions have been identified as a high-risk group for 

fatalities of COVID-19. Therefore, it is likely that individuals with chronic diseases may worry during this pandemic to the detriment 

of their mental health. This study compares the mental health of Bangladeshi adults affected by chronic disease to a healthy, matched 

control group during the COVID-19 pandemic.  

Subjects and methods: A matched case-control analysis was performed with data collected from 395 respondents with chronic 

diseases and 395 controls matched for age, gender, and residence. Inclusion criteria for cases were respondents who self-reported 

having asthma, cardiovascular disease symptoms and/or diabetes. Respondents were recruited using an online survey, which 

included the DASS-21 measure to assess symptoms of stress, anxiety, and depression. Chi-square test, t-test, Fisher’s exact test and a 

conditional logistic regression were performed to examine associations among variables.  

Results: The prevalence of anxiety symptoms and depression symptoms and the level of stress were significantly higher among 

cases (59%; 71.6%; 73.7%, respectively) than among controls (25.6%; 31.1%; 43.3%, respectively). Chi-square and t-test showed 

significant associations and differences between having chronic diseases and mental health outcomes. A conditional logistic 

regression showed that respondents with asthma, diabetes, cardiovascular disease symptoms, or any combination of these diseases

had higher odds of exhibiting symptoms of stress, anxiety, and depression than healthy individuals.  

Conclusion: These results underscore a subpopulation vulnerable to mental health consequences during this pandemic and 

indicate the need for additional mental health resources to be available to those with chronic diseases. 
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INTRODUCTION

The Coronavirus disease 2019 (COVID-19) pande-

mic emerged in Wuhan, China and has spread all over 

the world and has caused huge threats to health and 

lives (Jakovljevic et al. 2020, Banna et al. 2020), which 

was then announced as a global pandemic by the WHO 

in March of 2020 (Mar inko et al. 2020, WHO 2020a). 

The COVID-19 pandemic has quickly become a world-

wide threat, causing substantial morbidity and mortality. 

The COVID-19 outbreak has induced public and global 

mental health crisis as well as a huge psychosocial 

experiment (Jakovljevic et al. 2020). 

To date (August 22, 2020), COVID-19 has infected 

over 23 million people across the world, and almost 

800,000 have succumbed to this disease or compli-

cations resulting from COVID-19 (WHO 2020b). Parti-

cularly, older individuals and those with chronic diseases, 

such as diabetes, cardiovascular diseases, hypertension, 

asthma and stroke, seem to be most vulnerable (Onder 

et al. 2020, Ruan et al. 2020, Yang et al. 2020). 

Evidence from China and Italy also indicates that the 

presence of comorbid chronic diseases may increase the 

risk of death from COVID-19 (Onder et al. 2020, Yang 

et al. 2020). Extreme quarantine measures and fear have 

made it difficult for individuals to access routine medi-

cal care, especially in low- and middle-income countries 

managing medicine and human resource shortages 

(Pellino & Spinelli 2020). Thus, it is reasonable to 

anticipate that patients with chronic diseases will face 

mental health issues such as anxiety, depression, and 

increased stress (Brooks et al. 2020). 
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Existing literature points to a significant association 

between mental health conditions and chronic diseases, 

such as diabetes mellitus, cardiovascular diseases and 

pneumonia (Rozario & Masho 2018, Mukeshimana & 

Chironda 2019). The presence of depressive comor-

bidity with diabetes in Bangladesh varies from 34% to 

60% depending on age, income, gender, and diabetes 

type (Rahman et al. 2011, Roy et al. 2012, Islam et al. 

2015b). Amid the uncertainty and disruption of the 

COVID-19 pandemic in Bangladesh, mental health and 

chronic disease comorbidity may increase. The COVID-

19 case fatality rate has been increasing rapidly in Bang-

ladesh (IEDCR 2020). As a result, the mental health of 

individuals with chronic diseases is impacted by the fear 

of infection. Compounding deterioration of the mental 

health of these individuals are factors such as home con-

finement, limits to outdoor spaces, shortages of essential 

items, and uncertainty of infection. Along with physical 

care, mental health care for individuals with chronic 

diseases must be prioritized. Besides, due to the rapid 

diffusion of the viral infection, there are already alarms 

on how to deal with the psychiatric aspects of COVID-19 

pandemic in persons with comorbidity and chronic disea-

ses and with an established diagnosis of psychiatric dis-

orders (Lazzari et al. 2020). Thus, understanding how 

crisis like COVID-19 influence on mental health out-

comes of individuals with comorbidity and chronic 

diseases is important in order to create meaningful and 

effective interventions (Mar inko et al. 2020). 

Considering the context, the authors hypothesized that 

those with comorbid mental health and chronic diseases 

in Bangladesh may suffer from mental health issues more 

than healthy individuals during the pandemic. There is 

currently no research on psychological distress felt during 

the COVID-19 pandemic among those with chronic disea-

ses in Bangladesh. This study aims to estimate the preva-

lence of mental health distress (stress, anxiety, and depres-

sion symptoms) among those with and without chronic 

diseases during the COVID-19 pandemic in Bangladesh. 

SUBJECTS AND METHODS 

Study design and Participants  

Health data collected from a web-based, descriptive, 

cross-sectional survey conducted from April 25th to May 

6th, 2020 estimated mental health prevalence rates of the 

general population in Bangladesh. As a community-based 

survey during this time was not feasible, data was col-

lected online. The authors distributed the survey link in 

all divisions of Bangladesh via social media such as 

WhatsApp and Messenger, using snowball sampling. Eli-

gibility criteria included the ability to read Bangla and 

residence in Bangladesh for the duration of the govern-

ment mandated lockdown. Of the original 1,427 respon-

dents, 395 reported currently suffering from at least one 

chronic disease from the survey list (asthma/diabetes/car-

diovascular diseases). These respondents with pre-exis-

ting chronic diseases were included in the case group for 

this study. One control was selected for each case and 

matched for age (±5 years), sex and area of residence to 

control for possible confounders. Case and control sam-

ples were determined to have similar distributions across 

those (age, sex and area) variables, which reduced va-

riance in the parameters of interest and improved the 

study's efficacy (Vandenbroucke et al. 2007, Rose & Van 

der Laan 2009, Pearce 2016). Individuals 18 years and 

older were eligible for the study. Inclusion criteria for the 

case group was the presence of the following self-repor-

ted chronic diseases or symptoms: asthma, diabetes, hyper-

tension, and cardiovascular diseases. Hypertension was 

considered a cardiovascular disease symptom. Respon-

dents who reported other diseases were excluded, as there 

were too few to properly match controls to these cases. 

Procedures

The survey questionnaire was first written in English 

and then translated into Bangla by an expert in both lan-

guages. The questionnaire was piloted in a small, ran-

domly selected group of online users to confirm clarity 

and understanding. The online survey included a short 

overview of the study context and purpose, eligibility cri-

teria, procedures, consent form and directions on answe-

ring the questionnaire. Clicking on the survey link automa-

tically led respondents to the study overview and infor-

med consent page. Demographic information was required 

to complete the survey and appeared prior to the ques-

tionnaire. This study followed the guidance of the Check-

list for Reporting Results of Internet E-Surveys (CHER-

RIES) guidelines (Eysenbach 2004), as well as the 2013 

revision of the Helsinki Declaration (Williams 2008). 

Survey Questions 

The survey questionnaire comprised 29 close-ended 

queries, which took four to six minutes to finish. The 

questionnaire was split into three sections, demographics 

(six items), physical health (two items) and mental health 

(21 items). Socio-demographic data were collected on 

age, gender, education, current residency, monthly in-

come, and smoking history. The two questions on physi-

cal health were about any chronic diseases and a self-

report on general physical health status. Mental health 

was evaluated using a validated Bangla version of the 

Depression, Anxiety and Stress Scale (DASS-21), with 

scores measured according to previous research (Le et al. 

2019). The DASS-21 includes 21 total self-report items 

distributed among three factors designed to assess the 

negative emotional symptoms of depression, anxiety and 

stress experienced over the past week (Lovibond & 

Lovibond 1995). Each item score is on a four-point Likert 

scale ranging from zero to three, with higher scores 

indicating a higher frequency or intensity of the item. The 

total score for depressive symptoms was categorized into 

normal (0–9), mild depression (10–12), moderate depres-

sion (13–20), severe depression (21–27), and extremely 

severe depression (28–42). The total anxiety subscale 
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score was categorized into normal (0–6), mild anxiety (7–

9), moderate anxiety (10–14), severe anxiety (15–19), 

and extremely severe anxiety (20–42). Questions 1, 6, 8, 

11, 12, 14, and 18 formed the stress subscale. The total 

stress subscale score was categorized into normal (0–10), 

mild stress (11–18), moderate stress (19–26), severe stress 

(27–34), and extremely severe stress (35–42) (Banna et 

al. 2020, Wang et al. 2020). The Bangla DASS-21 has 

proven to be a reliable and relevant test for the assess-

ment of mental health in the Bangladeshi population 

(Alim et al. 2015, Sadiq et al. 2019, Khan et al. 2020). 

Previous research reports a Cronbach’s alpha coefficient 

of 0.82 for the DASS-21, indicating acceptable internal 

consistency (Taber 2018). Prior to this study, the DASS 

was used in SARS research (McAlonan et al. 2007). 

Statistical Analysis 

Continuous variables, such as the DASS-21 scores, 

were converted into categorical variables, in order to 

interpret results by group. Although the nature of this 

survey is continuous, the decision to categorize scores 

into varying intensities of symptoms was made based on 

the similar treatment of scores in previous studies 

(Bener et al. 2011, Yusuf 2016, Sulaiman et al. 2017, 

Manoj et al. 2018, Jimenez-Zambrano et al. 2019). 

Table 1. Description of study population by case and control 

Variables Case - N (%) Control - N (%) Total - N (%) Statistics 

Age (years)    2 =39.21, p<0.001 

37 155 (39.2) 243 (61.5) 398 (50.4) 

>37 240 (60.8) 152 (38.5) 392 (49.6) 

Gender    2=0.00, p=1.00 
Male  305 (50.0) 305 (50.0) 612 (77.5) 
Female 90 (50.0) 90 (50.0) 178 (22.5) 

Residence    2=0.00, p=1.00 

Rural 205 (51.9) 205 (51.9) 410 (51.9) 
Urban 190 (48.1) 190 (48.1) 380 (48.1) 

Education    2=109.10, p<0.001 
Secondary 25 (6.3) 12 (3.0) 37 (4.7) 
Higher secondary 52 (13.2) 15 (3.8) 67 (8.5) 
Undergraduate 190 (48.1) 95 (24.1) 285 (36.1) 
Masters or above 128 (32.4) 273 (69.1) 401 (50.8) 

Family monthly income    2=5.58, p=0.02 

40000 BDT 235 (59.5) 202 (51.1) 437 (55.3) 
>40000 BDT 160 (40.5) 193 (48.9) 353 (44.7) 

Smoking    2=8.34, p=0.004 
Yes 115 (29.1) 80 (20.3) 195 (24.3) 
No 280 (70.1) 315 (79.7) 595 (75.3) 

Stress    t=13.72, p<0.001* 

Mean ± SD 18.79±9.36 10.07±8.49 14.43±9.94  
Normal 104 (26.3) 224 (56.7) 328 (41.5) 
Mild 74 (18.7) 114 (28.9) 188 (23.8) 
Moderate 143 (36.2) 49 (12.4) 192 (24.3) 
Severe 56 (14.2) 8 (2.0) 64 (8.1) 
Extremely severe 18 (4.6) 0 (0.0) 18 (2.3) 

p<0.001** 

Anxiety    t=13.487, p<0.001* 
Mean ± SD 11.04±9.37 3.82±5.05 7.43±8.34  
Normal 162 (41.0) 294 (74.4) 456 (57.7) 

Mild 24 (6.1) 54 (13.7) 78 (9.9) 
Moderate 80 (20.3) 28 (7.1) 108 (13.7) 
Severe 45 (11.4) 12 (3.0) 57 (7.2) 
Extremely severe 84 (21.3) 2 (1.8) 91 (11.5) 

p<0.001** 

Depression    t=12.56, p<0.001* 
Mean ± SD 14.86±10.4 6.75±7.51 10.81±9.94  
Normal 122 (28.4) 272 (68.9) 384 (48.6) 
Mild 62 (25.7) 32 (8.1) 94 (11.9) 
Moderate 94 (23.8) 73 (18.5) 167 (21.1) 
Severe 63 (15.9) 13 (3.3) 76 (9.6) 
Extremely severe 64 (16.2) 5 (1.3) 69 (8.7) 

p<0.001** 

2 = Chi square;   *Independent Sample t test;   **Fisher’s exact test 



Abu Sayeed, Satyajit Kundu, Md. Hasan Al Banna, Enryka Christopher, M. Tasdik Hasan, Musammet Rasheda Begum,

Sukanta Chowdhury & Md Shafiqul Islam Khan: MENTAL HEALTH OUTCOMES OF ADULTS WITH COMORBIDITY AND CHRONIC DISEASES 

DURING THE COVID-19 PANDEMIC: A MATCHED CASE-CONTROL STUDY          Psychiatria Danubina, 2020; Vol. 32, No. 3-4, pp 491-498 

494

Important to note is that scores suggest the presence 

of depression, anxiety and stress, but are in no way 

diagnostic. Chi-square tests and Fisher’s exact tests 

were conducted to examine the associations between 

covariates and symptoms of distress. In addition, an 

independent samples t-test was performed comparing 

the mean scores of mental health status between cases 

and controls. A conditional logistic regression was run 

to determine the relationship between having chronic 

diseases and distress symptom outcomes, while con-

trolling for confounders. Matching was found to have 

not removed age as a confounder, thus age was con-

trolled for during analysis (Pearce 2016). Data were 

analyzed using SAS (Statistical Analysis System) 

version 9.3. A p-value of less than 0.05 was considered 

significant. Odds ratios (OR) and their respective 95% 

confidence intervals are provided to present results. 

RESULTS 

The mean age of cases was 38.37 years (Standard 

Deviation: 12.92), while that of the control group was 

36.17 years (SD: 6.95). The total sample was split evenly 

(based on the median age - 37 years) between respon-

dents older than 37 and those 37 and younger. However, 

matching for age was unsuccessful; there were more res-

pondents older than 37 in the case group than the control. 

Inclusion of standard deviation (±5 years) during the ma-

tching process for age may have contributed to the large 

difference in age between the two groups. The majority of 

respondents were male, which constitutes a limitation of 

this study. The sample was split evenly between those 

who lived in rural areas and urban areas. Half of the 

respondents had a master’s education or higher, and about 

a third had an undergraduate degree; very few respon-

dents had only a secondary or higher secondary educa-

tion. Monthly income of respondents was roughly equally 

distributed between  40000 BDT (USD 470) and >40000 

BDT. The most common chronic disease was asthma 

(27.6%), followed by cardiovascular disease symptoms 

(17.7%), and diabetes (15.9%). Many (38.7%) reported 

more than one disease or symptom. The overall preva-

lence of mild to extremely severe anxiety symptoms and 

depressive symptoms was 42.3% and 51.4% respect-

tively. The prevalence of mild to extreme stress levels 

was 58.5%. The case group had prevalence estimates of 

distress symptoms that were 30-40% higher than the 

control. Cases also tended to be older and had slightly 

less post-secondary education than controls (Table 1).  

About 74% of respondents with chronic diseases had 

mild or higher levels of stress compared to 43.3% of 

respondents without chronic diseases (p<0.001). Fifty-

nine percent of respondents with chronic diseases had 

mild or higher levels of anxiety symptoms, whereas 

only 25.6% of respondents with no chronic diseases 

suffered from anxiety symptoms (p<0.001). Of those 

with chronic diseases, 71.6% had mild to extremely 

severe levels of depressive symptoms, while only 31.1% 

of those without chronic diseases experienced depress-

sive symptoms (p<0.001). In the present study, the mean 

scores of stress (t=13.72, p<0.001), anxiety (t=13.487, 

p<0.001) and depressive symptoms (t=12.56, p<0.001) 

were significantly higher in the case group compared to 

control group (Table 1). 

Table 2. Chi-square tests of association between socio-demographic variables and mental health conditions of case 

group (n=395) 

Stress Anxiety Depression 
Variables 

No Yes No Yes No Yes 

Statistics

Age (years) – n (%)      

37  41 (26.5) 114 (73.5) 79 (51.0) 76 (49.0) 35 (22.6) 120 (77.4) 

>37 63 (26.3) 177 (73.8) 83 (34.6) 157 (65.4) 77 (32.1) 163 (67.9) 

2=0.002, p=0.965S

2=10.45, p=0.001A

2 =4.186, p=0.041D

Gender – n (%)      

Male 96 (31.3) 211 (68.7) 148 (48.2) 159 (51.8) 98 (31.9) 209 (68.1) 

Female 8 (9.1) 80 (90.9) 14 (15.9) 74 (84.1) 14 (15.9) 74 (84.1) 

2=17.346, p<0.001S

2=29.494, p<0.001A

2=8.633, p=0.003D

Residence – n (%)      
Rural 48 (23.4) 157 (76.6) 101 (49.3) 104 (50.7) 71 (34.6) 134 (65.4) 

Urban 56 (29.5) 134 (70.5) 61 (32.1) 129 (67.9) 41 (21.6) 149 (78.4) 

2=1.866, p=0.172S

2=12.007, p=0.001A

2=8.273, p=0.004D

Education – n (%)      

Secondary 6 (24.0) 19 (76.0) 5 (20.0) 20 (80.0) 9 (36.0) 16 (64.0) 

Higher secondary 16 (30.8) 36 (69.2) 2 (3.8) 50 (96.2) 12 (23.1) 40 (76.9) 

Undergraduate 58 (30.5) 132 (69.5) 82 (43.2) 108 (56.8) 62 (32.6) 128 (67.4) 

Master’s and above 24 (18.8) 104 (81.3) 73 (57.0) 55 (43.0) 29 (22.7) 99 (77.3) 

2=6.115, p=0.106S

2=48.192, p<0.001A

2=5.189, p=0.158D

Family monthly income – n (%)     

 40000 BDT 50 (21.3) 185 (78.7) 73 (31.1) 162 (68.9) 49 (20.9) 186 (79.1) 

> 40000 BDT 54 (33.8) 106 (66.3) 89 (55.6) 71 (44.4) 63 (39.4) 97 (60.6) 

2=7.635, p=0.006S

2=23.736, p<0.001A

2=16.079, p<0.001D

Smoking status – n (%)      

Yes 48 (41.7) 67 (58.3) 55 (47.8) 60 (52.2) 27 (23.5) 88 (76.5) 

No 56 (20.0) 224 (80.0) 107 (38.2) 173 (61.8) 85 (30.4) 195 (69.6) 

2=19.861, p<0.001S

2=3.1132, p=0.078A

2=1.899, p=0.168D

S - stress;   A - anxiety;   D - depression;   2=Chi-square
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Among cases, stressed respondents were significantly 

more likely than non-stressed respondents to be female 

( 2=17.346, p<0.001), a member of lower wealth family 

( 2=7.635, p=0.006) and a non-smoker ( 2=19.861, 

p<0.001). Anxious respondents were also more likely than 

non-anxious respondents to be over 37 years old ( 2=10.45, 

p=0.001), female ( 2=29.494, p<0.001), from urban areas 

( 2=12.007, p=0.001), educated up to higher secondary 

( 2=48.192, p<0.001) and from lower wealth family 

( 2=23.736, p<0.001). Depressed respondents were signifi-

cantly more likely than non-depressed respondents to be 

below or equal to 37 years old ( 2 =4.186, p=0.041), female 

( 2=8.633, p=0.003), from urban areas ( 2=8.273, p=0.004) 

and from lower wealth family ( 2=16.079, p<0.001) (Table 2). 

Among controls, stressed respondents were signifi-

cantly more likely than non-stressed respondents to be 

from urban areas ( 2=6.712, p=0.010), educated at mas-

ters level ( 2=47.235, p<0.001), from a wealthy family 

( 2=12.564, p<0.001) and a non-smoker ( 2=8.640, 

p=0.003). Anxious respondents were also more likely 

than non-anxious respondents to be female ( 2=21.819, 

p<0.001), from urban areas ( 2=37.188, p<0.001), edu-

cated up to higher secondary ( 2=11.101, p=0.011) and 

from wealth family ( 2=16.586, p<0.001). Depressed res-

pondents were significantly more likely than non-depres-

sed respondents to be from a wealthy family ( 2=7.865, 

p=0.005) and a non-smoker ( 2=5.805, p=0.016) (Table 3). 

The conditional logistic regression analysis presents 

socio-demographic factors and chronic diseases associa-

ted with distress symptoms after adjusting for confoun-

ders (Table 3). The matched variable age was also in-

cluded in adjustment during analysis as age matching had 

not removed this as a confounding variable. Those with 

higher secondary (Odds Ratio [OR]: 0.20, Confidence 

Interval [CI]: 0.10-0.41), and undergraduate (OR: 0.23, 

CI: 0.15-0.36) educations had lower odds of feeling stress 

than those with masters or higher degrees. Having any 

chronic disease increased the odds of having mild to 

extremely severe levels of stress (OR: 3.67, CI: 2.72-

4.95). In particular, having asthma (OR: 4.43, CI: 2.61-

7.53), diabetes (OR: 1.91, CI: 1.03-3.55), cardiovascular 

disease symptoms (OR: 6.70, CI: 3.32-13.50) and more 

than one disease (OR: 11.09, CI: 6.83-16.58) increased 

odds of experiencing mild to extremely severe levels of 

stress compared to healthy controls.  

Respondents with secondary (OR: 7.04, CI: 2.79-

17.78) and higher secondary education (OR: 4.15, CI: 

1.20-8.61) had higher adjusted odds of anxiety symptoms 

than master’s degree holders. Respondents with any 

chronic disease also had increased odds of experiencing 

mild to extremely severe anxiety symptoms as compared 

to healthy controls (OR: 4.28, CI: 3.16-5.80). Having 

asthma (OR: 3.17, CI: 1.85-5.42), diabetes (OR: 2.17, CI: 

1.14-4.11), cardiovascular disease symptoms (OR: 8.67, 

CI: 5.54-14.57) and more than one disease (OR: 4.81, CI: 

2.92-7.93) resulted in higher odds of experiencing anxiety 

symptoms compared to healthy controls. 

Those with undergraduate degrees (OR: 0.48, CI: 

0.32-0.73) had less odds of depressive symptoms than 

those with master’s degrees or higher. Having any chronic 

disease (OR: 5.52, CI: 4.06-7.50), asthma (OR: 6.13, CI: 

3.10-9.09), diabetes (OR: 3.40, CI: 1.83-6.31), cardiovas-

cular disease symptoms (OR: 10.96, CI: 5.67-18.05) and 

more than one disease (OR: 9.61, CI: 5.74-13.09) increa-

sed the odds of experiencing mild or more severe depres-

sive symptoms compared to healthy controls (Table 4). 

Table 3. Chi-square tests of association between socio-demographic variables and mental health conditions of control 

group (n=395) 

Stress Anxiety Depression 
Variables 

No Yes No Yes No Yes 
Statistics

Age (years) – n (%)      
37  145 (59.7) 98 (40.3) 184 (75.7) 59 (24.3) 166 (68.3) 77 (31.7) 

>37 79 (52.0) 73 (48.0) 110 (72.4) 42 (27.6) 106 (69.7) 46 (30.3) 

2=2.257, p=0.133S

2=0.552, p=0.458A

2 =0.088, p=0.766D

Gender – n (%)      
Male 173 (56.7) 132 (43.3) 244 (80.0) 61 (20.0) 207 (67.9) 98 (32.1) 

Female 51 (56.7) 39 (43.3) 50 (55.6) 40 (44.4) 65 (72.2) 25 (27.8) 

2=0.000, p=0.993S

2=21.819, p<0.001A

2=0.614, p=0.433D

Residence – n (%)      
Rural 129 (62.9) 76 (37.1) 179 (87.3) 26 (12.7) 145 (70.7) 60 (29.3) 

Urban 95 (50.0) 95 (50.0) 115 (60.5) 75 (39.5) 127 (66.8) 63 (33.2) 

2=6.712, p=0.010S

2=37.188, p<0.001A

2=0.696, p=0.404D

Education – n (%)      
Secondary 8 (66.7) 4 (33.3) 4 (33.3) 8 (66.7) 8 (66.7) 4 (33.3) 

Higher secondary 12 (80.0) 3 (20.0) 11 (73.3) 4 (26.7) 13 (86.7) 2 (13.3) 

Undergraduate 80 (84.2) 15 (15.8) 73 (76.8) 22 (23.2) 72 (75.8) 23 (24.2) 

Master’s and above 124 (45.4) 149 (54.6) 206 (75.5) 67 (24.5) 179 (65.6) 94 (34.4) 

2=47.235, p<0.001S

2=11.101, p=0.011A

2=5.752, p=0.124D

Family monthly income – n (%)     
 40000 BDT 132 (65.3) 70 (34.7) 168 (83.2) 34 (16.8) 152 (75.2) 50 (24.8) 

> 40000 BDT 92 (47.7) 101 (52.3) 126 (65.3) 67 (34.7) 120 (62.2) 73 (37.8) 

2=7.635, p=0.006S

2=23.736, p<0.001A

2=16.079, p<0.001D

Smoking status – n (%)      
Yes 57 (71.3) 23 (28.7) 64 (80.0) 16 (20.0) 64 (80.0) 16 (20.0) 

No 167 (53.0) 148 (47.0) 230 (73.0) 85 (27.0) 208 (66.0) 107 (34.0) 

2=8.640, p=0.003S

2=1.635, p=0.201A

2=5.805, p=0.016D

S - stress;   A - anxiety;   D - depression;   2=Chi-square
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Table 4. Conditional logistic regression analysis for socio-demographic and chronic disease factors associated with 

mental health outcomes 

Odds Ratios (95% Confidence Interval) Variables 
Stress Anxiety Depression 

Age (ref.: > 37 years) 
 37 years 1.04 (0.71-1.52) 0.95 (0.64-1.41) 1.46 (0.99-2.12) 

Education (ref.: masters and above ) 
Secondary 0.63 (0.27-1.51) 7.04 (2.79- 17.78)** 0.71 (0.31-1.64) 
Higher secondary 0.20 (0.10-0.41)* 4.15 (1.20- 8.61)** 0.66 (0.34-1.26) 
Undergraduate 0.23 (0.15-0.36)** 1.37 (0.92-2.05) 0.48 (0.32-0.73)** 

Family income (ref.: > 40000 BDT) 
 40000 BDTK 1.22 (0.85-1.75) 1.04 (0.72- 1.49) 1.37 (0.97-1.94) 

Chronic disease (ref.: no)    
Yes 3.67 (2.72-4.95)*** 4.28 (3.16-5.80)*** 5.52 (4.06-7.50)*** 

Types of diseases (ref.: no diseases) 
Asthma 4.43 (2.61-7.53)*** 3.17 (1.85-5.42)*** 6.13 (3.10-9.09)*** 
Diabetes  1.91 (1.03-3.55)* 2.17 (1.14-4.11)* 3.40 (1.83-6.31)*** 
Cardiovascular symptoms 6.70 (3.32-13.50)*** 8.67 (5.54-14.57)*** 10.96 (5.67-18.05)** 
More than one diseases 11.09 (6.83-16.58)*** 4.81 (2.92-7.93)* 9.61 (5.74-13.09)*** 

*p<0.05;   **p<0.01;   ***p<0.001 

DISCUSSION 

While a majority (73.7%) of respondents with chro-

nic diseases experienced mild to extremely severe levels 

of stress, 43.3% of healthy adults also experienced symp-

toms of stress. This prevalence of the healthy control 

group is higher than rates of healthy adult populations in 

other countries during the COVID-19 pandemic, such as 

the 32.1% reported in China (Wang et al. 2020) and 

16.8% reported in the UK (Shevlin et al. 2020), but lower 

than the 64.3% reported in India (Kazmi et al. 2020).  

Among diabetics, 49.2% experienced mild to extre-

mely severe levels of stress, almost 150% more than 

healthy controls. This rate is higher than those reported in 

diabetic populations of Nigeria (Mosaku et al. 2008) and 

Saudi Arabia (AlKhathami et al. 2017), but similar to a 

rate reported in Mexico (55.10%; Tovilla-Zarate et al. 

2012). The prevalence estimate of depressive symptoms 

among diabetics was 55.6%, which is again higher than 

rates reported in diabetic populations of Nigeria (20%; 

Mosaku et al. 2008) and Mexico (48%; Tovilla-Zarate et 

al. 2012). This estimate was also higher than previous 

studies of depressive symptoms in Bangladeshi diabetics, 

which ranged from 34-45% (Roy et al. 2012, Islam et al. 

2015a). This increase in depressive symptoms from pre-

pandemic times may allude to negative impacts the 

COVID-19 pandemic has had on Bangladeshi people suf-

fering from chronic illness. The Bangladeshi population’s 

beliefs regarding disruptions of the health care system 

during the pandemic (Banna et al. 2020) and awareness 

of the heightened vulnerability of those with chronic di-

seases may contribute to this study’s prevalence estimate 

of depression in diabetics (Onder et al. 2020, Ruan et al. 

2020, Yang et al. 2020). However, this estimate is similar 

to the rate of depression in diabetics found in one study 

from Slovakia (53%), a high-income country, which 

points to more factors driving depressive symptoms than 

just poor healthcare infrastructure (Majdan et al. 2012). 

The mental health of those with existing comorbidity 

during the COVID-19 pandemic is rarely reported. Cases 

with more than one chronic disease had ten times the 

odds of reporting symptoms of stress, five times the odds 

of reporting symptoms of anxiety and eight times the 

odds of reporting symptoms of depression than healthy 

controls. Comorbidity of chronic diseases could be an 

important predictor or correlate of poor mental health and 

therefore could play a role in the detection of individuals 

with mental health disorders (Rozario & Masho 2018).  

This is the first study to report on the mental health 

outcomes of Bangladeshi adults suffering from chronic 

diseases during the COVID-19 pandemic. Matching cases 

with controls in this study limited bias in sampling. Limi-

tations of this study include the limited research on this 

emerging topic, which hinders the understanding of this 

study’s findings. All information was self–reported, which 

contributes to reporting bias. The DASS-21 is not a diag-

nostic measure, and thus true mental health disorders 

cannot be ascribed to the symptoms. Recruitment me-

thods only captured internet users, which reduces the 

generalizability of findings. The online nature of 

recruitment resulted in a more educated sample, which 

does not match the demographics of the entire country. 

The limited number of questions asked on this survey did 

not capture the complete living situations of respondents. 

For example, respondents were not asked whether they 

were spending the quarantine with relatives, roommates, 

alone, etc. Living situations with others may have an 

impact on the number of distress symptoms respondents 

experience and could be a confounding factor. Despite 

controlling for age as a confounder in analysis, the 

significant age difference between cases and controls, as 

well as the difference in smoking behavior, may contri-

bute to the differences in distress symptom outcomes. 

Additionally, other confounding factors, such as do-

mestic violence or exposure to stress-inducing media, 

were not captured in the survey. 
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CONCLUSIONS 

This study explores symptoms of distress in adults 

with chronic diseases during the COVID-19 pandemic. 

Individuals with underlying chronic physical health 

conditions are at greater risk of death from COVID-19, 

and thus were predicted to have higher rates of mental 

disorders than healthy individuals. Findings from this 

study suggest individuals with cardiovascular disease 

are most vulnerable to anxiety and depression symp-

toms during this time, and those with more than one 

chronic disease are most vulnerable to symptoms of 

stress. Having any of the chronic diseases included in 

this study or a combination of them predict high levels 

of mental health distress during the COVID-19 

pandemic in Bangladesh. Health services and pro-

viders should take precautions with the mental health 

of their chronically ill patients by focusing on reaching 

out to this group via telemedicine sessions. Public 

health policymakers should incorporate mental health 

outreach into growing COVID-19 protocols, especially 

to high risk populations that have existing chronic 

disease. 
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