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Background: Severe COVID-19 infections have already taken more than 4 million lives
worldwide. Factors, such as socio-demographics, comorbidities, lifestyles, environment, and
so on, have been widely discussed to be associated with increased severity in many countries.
The study aimed to determine the risk factors of severe—critical COVID-19 in Bangladesh.
Methods: This was a comparative cross-sectional study among various types of COVID-19
patients (both hospitalized and non-hospitalized) confirmed by reverse transcription polymerase
chain reaction (RT-PCR). We have selected 1500 COVID-19 positive patients using a convenient
sampling technique and analyzed lifestyle and comorbidity-related data using IBM SPSS-23
statistical package software. Chi-square test and multinomial logistic regression were used to
determine risk factors of life-threatening COVID-19 infection.

Results: The mean age of the study participants was 43.23 (+15.48) years. The study
identified several lifestyle-related factors and common commodities as risk factors for
severe—critical COVID-19. The patient’s age was one of the most important predictors, as
people >59 years were at higher risk (AOR=18.223). Among other lifestyle factors, active
smoking (AOR=1.482), exposure to secondary smoking (AOR=1.728), sleep disturbance
(AOR=2.208) and attachment with SLT/alcohol/substance abuse (AOR=1.804) were identi-
fied as significant predictors for severe—critical COVID-19. Patients those were overweight/
obese (AOR=2.105), diabetic (AOR=4.286), hypertensive (AOR=3.363), CKD patients
(AOR=8.317), asthma patients (AOR=2.152), CVD patients (AOR=7.747) were also at
higher risk of severe—critical COVID-19 infection.

Conclusion: This study has identified several vital lifestyles and comorbidity-related risk
factors of severe—critical COVID-19. People who have these comorbidities should be under
high protection, and risky lifestyles of the general population should modify through the
proper educational campaign.

Keywords: COVID-19, lifestyle, comorbidities, risk factor, Bangladesh

Introduction

The virus diseases are highly infectious, and risk depends upon the characteristics
of the susceptible host and the virus itself.'! There is a rich history of a viral
pandemic, and viral diseases have always been a widely discussed public health
issue. The emergence of severe acute respiratory syndrome-coronavirus (SARS-
CoV) during 2002-2003 and novel influenza A (HIN1) in 2009 were two recent
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major viral threats.” However, the emergence of Corona
Virus Disease 2019 (COVID-19) is the most serious threat
of the 21st century, which has been announced as a pan-
demic by the World Health Organization (WHO) on
March 11, 2020.% Until September 16, 2021, globally,
226,173,361 cases and 4,655,442 deaths were recorded
due to COVID-19. USA, India, and United Kingdom are
the top three countries facing the burden of disease, and
Bangladesh is one of those 30 countries having a large
number of cases of COVID-19. Until September 16, 2021,
a total of 1,536,341 cases had been detected, and more
than twenty-seven thousand people died due to COVID-19
in Bangladesh.* The number of cases and deaths has been
increasing more rapidly than in previous days due to the
emergence of a new variant of COVID-19.°

Various socio-demographic factors such as age, BMI,
gender, occupation, education and residential status would
have a significant impact on COVID-19 severity. There are
also a number of health-related lifestyle factors such as
smoking, unhealthy food habit, alcoholism, substance
abuse, physical inactivity, sedentary activity, regular break-
fast, water consumption, and so on. Some studies have
recently reported the impact of obesity on the severity of
COVID-19 infection.®’ The impact of smoking on severe
COVID-19 is controversial; however, the Centre for
Disease Control and Prevention identified obesity and
smoking as a determinant of severe COVID-19 illness.®
Several recently conducted studies have observed the asso-
ciation of lifestyle-related factors with morbidity, mortality,
and loss of disease-free years of life.” " According to some
previously conducted research, advanced age, asthma, dia-
betes mellitus, chronic kidney disease (CKD), liver pro-
blem, cardiovascular disease, and other immunodeficiency
are associated factors of severe COVID-19 infection.'*'®
The smokers, as well as substance abusers and smokeless
tobacco (SLT) takers, would also be immunocompromised
due to weakness in the lungs and other relevant organs.'” A
recent study conducted in USA identified higher risk
COVID-19 among individuals with of greater sleep
problems."® According to Hamer et al, some common life-
style-related factors such as physical activity, smoking, and
obesity increase the odds of severe COVID-19 disease."”

In Bangladesh, there is a high prevalence of diabetes,
hypertension, chronic kidney disease, and cardiovascular
diseases.”® With a large number of such immunocompro-
mised people in Bangladesh, there is a higher chance of
death due to COVID-19 infection and post-COVID-19
symptoms. A previously conducted study between 2009

and 2012 observed that 23% of the adult population above
15 years was involved in smoking, and a large portion
(53.5%) was 21,22
Therefore, in Bangladesh, there are a large proportion of

exposed to secondhand smoking.
direct and secondary smokers, which may cause a greater
burden of severe infection of COVID-19.2 Since the
emergence of COVID-19 in Bangladesh, a large number
of studies have been conducted focusing on various issues
related to COVID-19. However, no study has been pub-
lished focusing on lifestyle and comorbidity-related risk
factors. A study focusing on lifestyle and comorbidities is
very much important as the health-related lifestyle is poor
in Bangladesh. Therefore, our aim was to determine the
lifestyle and comorbidity-related risk factors of severe and

critical COVID-19 infections in Bangladesh.

Materials and Methods
Study Design

This study was a hospital-based comparative cross-sectional
study where we have selected samples from the hospitals. We
have conveniently chosen three hospitals from Dhaka City
Corporation for sample selection. We have collected data
through face-to-face interviews and telephone conversations
with COVID-19 positive patients confirmed by Reverse
Transcription Polymerase Chain Reaction (RT-PCR) from
November 2020 to April 2021. Patients were categorized
based on the severity of COVID-19 symptoms.

We defined the severity of COVID-19 according to the
definition of The Bangladesh Society of Medicine.
Following their instruction, we have categorized COVID-
19 patients as (a) Asymptomatic, (b) Mild, (c) Moderate,
(d) Severe, and (e) Critical based on the severity of
symptom.>* The Center for Disease Control and
Prevention (CDC) has categorized smokers as people
who have smoked 100 or more than 100 cigarettes and
are continuing.'> People who did not smoke at least 100
cigarettes were ever defined as non-smokers. We have
followed these definitions to identify various types of
smokers. To shorten the interview period validated ques-
tionnaire to measure physical activity, sleep disturbance
was not included in the final interview questionnaire.
Initially, the questionnaire was developed including a vali-
dated questionnaire to measure physical activity level and
sleep disturbance. However, during the pretest session, we
face difficulties to complete the interview. Therefore, we
have simply addressed amount of regular physical activity
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(which they perform at least 5 days a week), daily seden-
tary hour and the quality of sleep.

Measures

We have further categorized the COVID-19 cases into two
broad categories: (a) Life-threatening COVID-19 consist of
severe and critical cases, (b) Non-life threatening COVID-
19 consists of asymptomatic, mild, and moderate cases. An
equal number (n=500) of samples were recruited from each
of the hospitals, which also included an equal number of
asymptomatic, mild, moderate, severe, and critical patients
(100 patients from each group). Patients were asked regard-
ing their lifestyle and comorbidity history (Diabetes,
Hypertension, CKD, Asthma, CVD, COPD) before being
infected with COVID-19. Finally, we have included 1500
complete interviews for the analysis.

Statistical Analysis

We performed data analysis using IBM SPSS version 23
statistical package software. We conducted descriptive sta-
tistics to determine the mean, frequency, and percentage to
characterize the COVID-19 patients. We conducted a Chi-
square test to determine the significantly associated factors
with severe and critical COVID-19 infections, and those
variables of chi-square analysis were subjected to a multi-
nomial logistic regression analysis to assess the lifestyle
and comorbidity-related risk factors of life-threatening
COVID-19 disecase. We reported the results as adjusted
odds ratios (AORs) with 95% confidence intervals (ClIs).
A p-value < 0.05 was considered statistically significant.

Ethical Issue

This study was approved by the institution’s review board
(IRB)/ethical review committee (ERC) of North South
University (2020/0OR-NSU/IRB-No0.0802), and each of the
steps of this study was conducted in accordance with the
Declaration of Helsinki. An informed written consent was
obtained from all the participants who attended the face-to-
face interview. The nature, purpose, and objective of the
study were clearly described along with the declaration of
confidentiality and anonymity during the virtual interview.

Results
Descriptive Statistics of Explanatory

Variables
The mean age of the study participants was 43.23
(£15.48), and a large portion of them was of advance

aged 45-59 years (24.6%), >59 years (18.0%). Among
the participants, 69.2% were males, 78.1% were married,
90.9% were from urban residences, and 91.2% were
Muslim. Private services (32.1%), Business (20.3%), and
Housewife (15.3%) were the three most common occupa-
tions reported by the respondents. More than 45% of
respondents had comorbidity, among comorbidities, hyper-
tension (30.4%), diabetes mellitus (25.2%), asthma
(14.8%), CVD (5.7%), COPD (3.4%), and CKD (2.9%)
were most prevalent. Overall, 26.4% of patients were
smokers before COVID-19 infection, and 32.3% said
they were exposed to secondary smoking. Only 17.2%
did adequate physical activity, the prevalence of sleep
disturbance was also high (36.8%) among the study parti-
cipants. The habit of having a regular breakfast was seen
among 70% of participants, 55.1% drunk at least eight
glasses of water per day. Moreover, we have pooled all
types of smokeless tobacco/substance abuse/alcoholism
into one variable, and 38.1% had at least one of those
unhealthy habits (Table 1). This table also describes the
scenario of COVID-19 severity under various explanatory
variables. Our analysis indicates that the severity of
COVID-19 increases with age and BMI. The percentage
of severe and critical cases was high in the presence of
various comorbidities. Prevalence of life-threatening
COVID-19 was also high among smokers, physically less
active, or have sleep disturbance.

Association Between Explanatory
Variables and Severity of COVID-19

The association between the explanatory variables and the
severity of COVID-19 was determined by the Chi-square
test. Among the socio-demographic variables, the life-
threatening COVID-19 infections were significantly asso-
ciated with the age of the patients, BMI, and Gender
(»<0.05). On the other hand, all the considered comorbid-
ities had a statistically significant association with
COVID-19 severity. Moreover, among the lifestyle related
characteristics, both types of smoking, sleep disturbance,
and any types of substance abuse/SLT/alcohol had a sta-
tistically ~significant association with
COVID-19 (p<0.05) (Table 2).

life-threatening

Risk Factors for Severe and Critical
COVID-19 Infections

The patient’s age was one of the most important predic-
tors, as older peoples were at higher risk (AOR=18.223,

Infection and Drug Resistance 2021:14

4059

Dove:


https://www.dovepress.com
https://www.dovepress.com

Mohsin et al Dove

Table | Descriptive Statistics of Explanatory Variables with Types of COVID-19 Patients

Variables Frequency (%) | Asymptomatic (%) Mild (%) Moderate (%) Severe (%) Critical (%)
Age
<19 26 (1.7) 16 (61.5) 5(19.2) 4 (15.4) 0 (0.0) 1 (3.8)
19-34 509 (33.9) 156 (30.6) 228 (44.8) 89 (17.5) 23 (4.5) 13 (2.6)
35-44 326 (21.7) 86 (26.4) 45 (13.8) 99 (30.4) 64 (19.6) 32 (9.8)
45-59 369 (24.6) 27 (7.3) 19 (5.1) 87 (23.6) 128 (34.7) 108 (29.3)
>59 270 (18.0) 15 (5.5) 3(L1) 21 (7.8) 85 (31.5) 146 (54.1)
BMI
Underweight 20 (1.3) 13 (65.0) 2 (10.0) 3 (15.0 1 (5.0 I (5.0
Normal 719 (47.9) 160 (22.3) 170 (23.6) 160 (22.3) 138 (19.2) 91 (12.7)
Overweight 607 (40.5) 102 (16.8) 106 (17.5) 105 (17.3) 130 (21.4) 164 (27.0)
Obesity 152 (10.1) 25 (16.4) 21 (13.8) 31 (204) 31 (20.4) 44 (28.9)
Gender
Female 462 (30.8) 106 (22.9) 99 (21.4) 94 (20.3) 94 (20.3) 69 (14.9)
Male 1038 (69.2) 194 (18.7) 201 (19.4) 206 (19.8) 206 (19.8) 231 (22.3)
Occupation
Business 305 (20.3) 51 (16.7) 54 (17.7) 67 (22.0) 60 (19.7) 73 (23.9)
Doctor 21 (1.4) 5(23.8) 6 (28.6) 6 (28.6) 0 (0.0 4 (19.0)
Other health 32 (2.1) 18 (56.3) 7 (21.9) 3 (94) 2 (6.3) 2 (63)
Service (govt) 45 (3.0) 6 (13.3) 11 (24.4) 17 (37.8) 8 (17.8) 3(6.7)
Service (private) 481 (32.1) 92 (19.1) 82 (17.0) 107 (22.2) 106 (22.0) 94 (19.5)
Housewife 230 (15.3) 35 (15.2) 44 (19.1) 47 (20.4) 56 (24.3) 48 (20.9)
Student 86 (5.7) 29 (33.7) 44 (51.2) 8(9.3) 2 (23) 3 (3.5)
Worker 109 (7.3) 29 (26.6) 40 (36.7) 26 (23.9) 8 (7.3) 6 (5.5)
Unemployed 102 (6.8) 22 (21.6) 11 (10.8) 11 (10.8) 42 (41.2) 16 (15.7)
Retired 62 (4.1) 0 (0.0) 0 (0.0) 1(1.6) 14 (22.6) 47 (75.8)
Others 27 (1.8) 13 (48.1) 1 3.7 7 (25.9) 2(74) 4 (14.8)

Marital status

Unmarried 237 (15.8) 88 (37.1) 96 (40.5) 42(17.7) 7 (3.0) 4(1.7)

Married 1172 (78.1) 210 (18.1) 204 (17.5) 249 (21.3) 270 (23.1) 239 (20.4)

Divorced/separated 91 (6.1) 2 (22) 0 (0.0) 9 (9.9) 23 (25.3) 57 (62.6)
Residence

Urban 1363 (90.9) 279 (20.5) 263 (19.3) 269 (19.7) 275 (20.2) 277 (20.3)

Rural 137 (9.1) 21 (15.3) 37 (27.0) 31 (22.6) 31 (22.6) 25 (18.2)
Education

Uneducated 58 (3.9) 16 (27.6) 15 (25.9) 15 (25.9) 10 (17.2) 2 (34)

Primary 128 (8.5) 35 (27.3) 24 (18.8) 26 (20.3) 22 (17.2) 21 (16.4)

Secondary 324 (21.6) 68 (21.0) 78 (24.1) 75 (23.1) 57 (17.6) 46 (14.2)

College/diploma 493 (32.9) 115 (23.3) 84 (17.0) 112 (22.7) 75 (15.2) 107 (21.7)

Graduate/higher 497 (33.1) 66 (13.3) 99 (19.9) 72 (14.5) 136 (27.4) 124 (24.9)
Religion

Muslim 1368 (91.2) 267 (19.5) 268 (19.6) 283 (20.7) 275 (20.1) 275 (20.1)

Others 132 (8.8) 33 (25.0) 25 (18.9) 32 (24.2) 17 (12.9) 25 (18.9)
Comorbidity

No 682 (45.5) 257 (37.7) 239 (35.0) 119 (17.4) 32 (4.7) 35 (5.1)

Yes 818 (54.5) 43 (53) 61 (7.5) 181 (22.1) 268 (32.8) 265 (32.4)
Diabetes

No 1122 (74.8) 289 (25.8) 292 (26.0) 249 (22.2) 135 (12.0) 157 (14.0)

Yes 378 (25.2) 11 (2.9) 143 (37.8) 8 (2.1) 51 (13.5) 143 (37.8)

(Continued)
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Table | (Continued).

Variables Frequency (%) | Asymptomatic (%) Mild (%) Moderate (%) Severe (%) Critical (%)

Hypertension

No 1044 (69.6) 287 (27.5) 280 (26.8) 229 (21.9) 119 (11.4) 129 (12.4)

Yes 456 (30.4) 13 (2.9) 20 (4.4) 71 (15.6) 181 (39.7) 171 (37.5)
CKD

No 1457 (97.1) 299 (20.5) 298 (20.5) 300 (20.6) 289 (19.8) 271 (18.6)

Yes 43 (2.9) 1 (2.3) 2 (4.7) 0 (0.0) 11 (25.6) 29 (67.4)
Asthma

No 1278 (85.2) 279 (21.8) 279 (21.8) 232 (18.2) 221 (17.3) 267 (20.9)

Yes 222 (14.8) 21 (9.5) 21 (9.5) 68 (30.6) 79 (35.6) 33 (14.9)
CVD

No 1415 (94.3) 300 (21.2) 300 (21.2) 294 (20.8) 261 (18.4) 260 (18.4)

Yes 85 (5.7) 0 (0.0) 0 (0.0 6 (7.1) 39 (45.9) 40 (47.1)
COPD

No 1449 (96.6) 300 (20.7) 300 (20.7) 290 (20.0) 277 (19.1) 282 (19.5)

Yes 51 (3.4) 0 (0.0) 0 (0.0) 10 (19.6) 23 (45.1) 18 (35.3)

Smoking type

Current 396 (26.4) 26 (6.6) 75 (18.9) 97 (24.5) 108 (27.3) 90 (22.7)
Former 99 (6.6) 20 (202) 27 (27.3) 13 (13.1) 29 (29.3) 10 (10.1)
Never 933 (62.2) 240 (25.7) 184 (19.7) 171 (18.3) 153 (16.4) 185 (19.8)
Occasional 72 (4.8) 14 (19.4) 14 (19.4) 19 (26.4) 10 (13.9) 15 (20.8)

Secondary smoking

Do not know 332 (22.1) 76 (22.9) 68 (20.5) 63 (19.0) 68 (20.5) 57 (17.2)
No 683 (45.5) 146 (21.4) 119 (17.4) 167 (24.5) 121 (17.7) 130 (19.0)
Yes 485 (32.3) 78 (16.1) 113 (23.3) 70 (14.4) 11 229) 113 (23.3)

Physical activity

No 544 (36.3) 106 (19.5) 109 (20.0) 105 (19.3) 105 (19.3) 119 (21.9)
< 30 minutes 698 (46.5) 140 (20.1) 133 (19.1) 135 (19.3) 146 (20.9) 144 (20.6)
> 30 minutes 258 (17.2) 54 (20.9) 58 (22.5) 60 (23.3) 49 (19.0) 37 (14.3)

Sleep disturbance
No 948 (63.2) 203 (21.4) 207 (21.8) 211 (223) 157 (16.6) 170 (17.9)
Yes 552 (36.8) 97 (17.6) 93 (16.8) 89 (l6.1) 143 (25.9) 130 (23.6)

Sedentary hour

< 2 hours 474 (31.6) 90 (19.0) 98 (20.7) 95 (20.0) 94 (19.8) 97 (20.5)

2—4 hours 366 (24.4) 71 (194) 73 (19.9) 73 (19.9) 78 (21.3) 71 (19.4)

> 4 hours 660 (44.0) 139 (21.1) 129 (19.5) 132 (20.0) 128 (19.4) 132 (20.0)
Alcohol/SLT/others

No 928 (61.9) 211 (22.7) 217 (23.4) 198 (21.3) 168 (18.1) 134 (14.4)

Yes 572 (38.1) 89 (15.6) 83 (14.5) 102 (17.8) 132 (23.1) 166 (29.0)

Regular breakfast
No 450 (30.0) 89 (19.8) 89 (19.8) 94 (20.9) 90 (20.0) 88 (19.6)
Yes 1050 (70.0) 211 (20.1) 211 (20.1) 206 (19.6) 210 (20.0) 212 (20.2)

Water drinking

No 674 (44.9) 124 (18.4) 131 (19.4) 136 (20.2) 130 (19.3) 153 (22.7)
Yes 826 (55.1) 176 (21.3) 169 (20.5) 164 (19.9) 170 (20.6) 147 (17.8)
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Table 2 Association Between Severity of COVID-19 and Selected Explanatory Variables

Variables Category Asymptomatic, Mild and Moderate (%) Severe and Critical (%) P value
Age <35 years 498 (93.1) 37 (6.9) <0.001*
35-59 years 363 (52.2) 332 (47.8)
>59 years 39 (14.4) 231 (85.6)
BMI Low/normal weight 508 (68.7) 231 (31.3) <0.001*
Overweight/obese 390 (51.4) 369 (48.6)
Gender Female 299 (64.7) 163 (35.3) 0.013*
Male 601 (57.9) 437 (42.1)
Residence Rural 89 (65.0) 48 (35.0) 0.213
Urban 811 (59.5) 552 (40.5)
Comorbidity No 615 (90.2) 67 (9.8) <0.001*
Yes 285 (34.8) 533 (65.2)
Diabetes No 830 (74.0) 292 (26.0) <0.001*
Yes 70 (18.5) 308 (81.5)
Hypertension No 796 (76.2) 248 (23.8) <0.001*
Yes 104 (22.8) 352 (77.2)
CKD No 897 (61.6) 560 (38.4) <0.001*
Yes 3 (7.0) 40 (93.0)

Asthma No 790 (61.8) 488 (38.2) 0.001*
Yes 110 (49.5) 112 (50.5)

CVD No 894 (63.2) 521 (36.8) <0.001*
Yes 6 (7.1) 79 (92.9)

COPD No 890 (61.4) 559 (38.6) <0.001*
Yes 10 (19.6) 41 (80.0)

Smoking type Current 198 (50.0) 198 (50.0) <0.001*
Former 60 (60.6) 39 (394)
Never 595 (63.8) 338 (36.2)
Occasional 47 (65.3) 25 (34.7)

Secondary smoking Do not know 207 (62.3) 125 (37.7) 0.003*
No 432 (63.3) 251 (36.7)
Yes 261 (53.8) 224 (46.2)

Physical activity No 320 (58.8) 224 (41.2) 0.055
< 30 minutes 408 (58.5) 290 (41.5)
> 30 minutes 172 (66.7) 86 (33.3)

Sleep disturbance No 621 (65.5) 327 (34.5) <0.001*
Yes 279 (50.5) 273 (49.5)

Sedentary hour < 2 hours 283 (59.7) 191 (40.3) 0.907
2—4 hours 217 (59.3) 149 (40.7)
> 4 hours 400 (60.6) 260 (39.4)

Alcohol/SLT/others No 626 (67.5) 302 (32.5) <0.001*
Yes 274 (47.9) 298 (52.1)

Regular breakfast No 272 (60.4) 178 (39.6) 0818
Yes 628 (59.8) 422 (40.2)

Water drinking No 391 (58.0) 283 (42.0) 0.086
Yes 509 (61.6) 317 (384)

Note: *p<0.05 indicates statistically significant association.
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95% CI: 10.21-32.53) of severe—critical COVID-19.
People those were continuing smoking before COVID-19
had more than 40% increased risk of severe—critical infec-
tion (AOR=1.482, 95% CI: 1.002-2.194). Moreover,
exposure to secondary smoking (AOR=1.728, 95% CI:
1.196-2.494) was also a risk factor for life-threatening
disease conditions. Participants those fells sleep distur-
bance had 2.2 times more risk of developing severe infec-
tion (AOR=2.208, 95% CI: 1.601-3.044), and attachment
with SLT/alcohol/substance abuse (AOR=1.804, 95% CI:
1.319-2.466) is another important risk factor. Patients who
were overweight and obese had a higher risk of developing
a life-threatening infection than normal-weight individuals
(AOR=2.105, 95% CI: 1.513-2.927). Various types of
comorbidities such as diabetes mellitus (AOR=4.286,
95% CI: 2.85-6.447), hypertension (AOR=3.363, 95%
CI: 2.24-5.05), chronic kidney disease (AOR=8.317,
95% CI: 1.925-35.927), asthma (AOR=2.152, 95% CI:
1.335-3.468), cardiovascular disease (AOR=7.747, 95%
CI: 2.977-20.16) increase the risk of severe—critical
COVID-19 infection (Table 3).

Discussion

After the initiation of COVID-19 pandemic, a large num-
ber of studies have been conducted among the Bangladeshi
population. However, most of these were limited to mental
health aspect, symptomatology, and impact on health sys-
tem. A few studies were conducted among COVID-19
cases, and our study is one of them. We have successfully
revealed several important risk factors for severe and
critical COVID-19 infections in Bangladesh. Here, the
number of COVID-19 patients has been increasing, and
managing severe and critical cases is a big challenge for
the existing health system. Advanced age was identified as
an important risk factor of life-threatening COVID-19 as
patients who were age 60 years or higher have 18 times
more risk of developing severe—critical symptoms of
COVID-19 compared to young adults aged less than 35
years (p < 0.001). According to CDC, the risk of severe
illness due to COVID-19 increases with age.® A study
conducted in the UK concludes advanced age as a risk
factor for severe symptoms and mortality.”> However,
some studies also observed a high percentage of young
and older adults also infected with life-threatening
infections.?** Being overweight or obese also doubled
the risk of severe infection (AOR=2.105, 95% CI: 1.513—
2.927). Data from recent studies also suggest that obesity
increases the risk for progression from severe to critical

COVID-19 diseases such as cytokine storm, ARDS, and
coagulopathy.?’ Goa et al also identified obesity as a risk
factor for advanced severity during COVID-19 infection.*

Adult people are earning members of the family; there-
fore, usually, they require going outside more and need to
mix up with people from various locations. Moreover, 35
years or above is a cut-off point for non-communicable
diseases development;®' therefore, people aged above 35
years are at increased risk of severe COVID-19.* The
analysis also shows that various types of common comor-
bidities increase the risk of severe—critical COVID-19
infections (p < 0.001). According to Sanyaolu et al,
patients with preexisting comorbidities suffer a severe
prognosis of COVID-19. They suggested taking advanced
necessary precautions to avoid SARS CoV-2 infection.*”
Among comorbidities, hypertension was found to be most
prevalent in our study, increasing the risk of severe—criti-
cal COVID-19 symptoms. A systematic review also found
hypertension and obesity to be the most pervasive preex-
isting comorbidities among COVID-19 patients, and
hypertension caused a three-time increase in the risk of
severe infection.**

Diabetes is the second most common comorbidity
reported, and according to our analysis, it causes 4.23 times
increase the risk of life-threatening COVID-19 infections. A
similar scenario was observed in previously conducted stu-
dies, where diabetes was said to increase fatality due to
COVID-19.% Various types of chronic lung diseases have
an impact on COVID-19 and can make people severely ill.
Diseases such as asthma (moderate to severe), chronic
obstructive pulmonary disease (COPD), pulmonary fibrosis,
and pulmonary hypertension increase the risk of severe
infection.® Our analysis also revealed that asthma patients
were a high-risk group for severe—critical COVID-19 infec-
tions. Patients with asthma problems had 2.15 times higher
risk of life-threatening COVID-19 infection (p < 0.01).
Though the percentage of CVD and CKD was relatively
low in our study, they were also identified as a risk factor
for severe and critical COVID-19 infections. It has also been
widely discussed that the presence of cardiovascular disease
in patients with COVID-19 increases the risk of severe
3 A study conducted in
January 2021 identified chronic kidney disease as a risk

infection as well as mortality.

factor for severe coronavirus disease.’’ Moreover, both
active and passive smokings are risk factors for advanced
COVID-19 symptoms. Regular smokers are at a 48.2%
increased risk of facing severe and critical conditions than
the never smokers (p < 0.001), which complies with the
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Table 3 Multiple Adjusted Logistic Regression Analysis to Determine Risk Factors of Severe and Critical COVID-19 Infections

Variables Category Coefficient (B) AOR LCI uUcCli
Age <35 years Reference
35-59 years 1.772 5.881 3.832 9.026
>59 years 2.903 18.223 10.206 32.539
BMI Low/normal weight Reference
Overweight/obese 0.744 2.105 1.513 2.927
Gender Male Reference
Female 0.131 I.14 0.759 1.713
Comorbidity No Reference
Yes 0.459 1.582 0.953 2.627
Diabetes No Reference
Yes 1.455 4.286 2.85 6.447
Hypertension No Reference
Yes 1.213 3.363 2.24 5.05
CKD No Reference
Yes 2.118 8317 1.925 35.927
Asthma No Reference
Yes 0.766 2.152 1.335 3.468
CVD No Reference
Yes 2.047 7.747 2.977 20.161
COPD No Reference
Yes 0.315 1.371 0.605 3.105
Smoking type Current 0.394 1.482 1.002 2.194
Former —0.745 0.475 0.226 0.998
Occasional —0.306 0.736 0.344 1.573
Never Reference
Secondary smoking Do not know 0.209 1.232 0.827 1.834
Yes 0.547 1.727 1.196 2.494
No Reference
Sleep disturbance Yes 0.792 2.208 1.601 3.044
No Reference
Alcohol/SLT/others Yes 0.59 1.804 1.319 2.466
No Reference

Abbreviations: AOR, adjusted odds ratio; UCI, upper confidence interval; LCl, lower confidence interval.

previous studies conducted by CDC,"* a study conducted in
Bangladesh,*® and China.*®* ** According to a previously
conducted study, the low amount of physical activity
increases the risk of severe COVID-19 infection.'® Our
study did not observe any such association among
Bangladeshi samples, which might be due to our study lim-
itation (missing validated physical activity questionnaire). A
more comprehensive study with validated questionnaire
might be conducted to analyze such association.

Throughout the paper, we have discussed several risk
factors of COVID-19 severe infection, and most of them
are well known. Surprisingly, our analysis has suggested
sleep disturbance as a significant predictor for life-threa-
tening COVID-19. According to the previously conducted
studies, sleep disturbance could increase the risk of CVD,
hypertension, stroke, and various mental health issues.*’
Moreover, the study has identified a higher risk COVID-19

among individuals with of greater sleep problems.'®
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Therefore, general people should give more attention to
sound sleep. Our multiple logistic regression model indi-
cates that there was no statistically significant association
of COVID-19 severity with gender, occasional smoking,
COPD, etc. According to a previous study, males were
more likely to have severe infections, require ICU and had
higher mortality rates than females.** A study conducted
in Korea identified COPD as a risk factor for increased
severity, which supports the findings of our chi-square
analysis.*

Strengths and Limitations

Our study comes up with several strengths and limitations.
We have successfully revealed some important risk factors
of life-threatening COVID-19, which might be helpful for
the general population as well as policymakers. On the
other hand, the interview of the asymptomatic, mild, and
moderate groups was conducted over a telephone conver-
sation, which might be less efficient than a face-to-face
interview. The convenient approach of sample selection
was another limitation due to the shortage of manpower
and time during the COVID-19 pandemic. We did not use
validated questionnaires to measure physical activity level
and sleep disturbance to shorten the interview. Moreover,
our study did not address the dietary habits of the patients,
though lifestyle is a combination of factors including diet,
sedentary lifestyle, physical activity and sleep quality. A
more comprehensive study covering all of Bangladesh’s
administrative divisions by following a more reliable sam-
pling approach is highly recommended to get a more
compact scenario.

Conclusion

This study has successfully revealed the lifestyle and
comorbidity-related risk factors of severe—critical
COVID-19 in Bangladesh. People with comorbidities
should be under special consideration, and public health
professionals should be aware of comorbidities and
advance protection against COVID-19. With the help of
mass media, the government’s responsible authority
should take awareness-raising programs and educate peo-
ple on a healthy lifestyle (ie physical activity, regular
breakfast, drink adequate water, avoids smoking and sub-
stance abuse). For a more fruitful control of severe—critical
COVID-19 infection, public health professionals should
pay immediate attention to the proper management of
these risk factors and come up with appropriate action.
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