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Abstract
Objectives

The objectives of this study were to examine how the sociodemo-
graphic and clinical characteristics of individuals with long COVID-19
correlate with BMI and recovery time. This study focused on under-
standing how the varied and persistent symptoms of COVID-19 af-
fect age, gender, education and occupational functioning.

Methods

A cross-sectional study was conducted involving 1,072 individu-
als who recovered from COVID-19 from 1 July 2020 to 31 December
2024.

Results

This study found participants with a Body Mass Index (BMI) over
30 had an average recovery time of 26 days. Male participants typ-
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ically recover in 2 weeks to 1 month, while female participants take
1 to 2 months. In the 40-60 age group, both genders generally take
2 to 3 months to recover. The highest mean recovery time was ob-
served among nurses (82.50) days and who involved in smoking
(50.81) days.

Conclusion

This study highlighted socio-demographic factors influencing
COVID-19 recovery time in Chittagong division of Bangladesh.

Keywords: Bangladesh; Body mass index; Chittagong; COVID-19;
Recovery Time; Sociodemographic variables

Introduction

The Coronavirus Disease 2019 (COVID-19) pandemic had a glob-
al impact, leading to numerous deaths, long recovery times, and eco-
nomic challenges worldwide [1]. People had to follow the specific
rules of social distancing policy and measures, experience lockdown
situations, avoid social crowds or audiences, and generally under-
go restriction for living [2]. This global outbreak of the COVID-19
pandemic created the situation where some factors influence the syn-
drome of severity which was taken of clinical concern [3]. Factors
such as age, employment are considered main risk factors contribut-
ing to the disease severity in COVID-19 patients [4,5]. Another study
in China found that aged 65 years or older COVID-19 patients were
faced risk to fatal outcomes [6].

The COVID-19 pandemic’s effects have varied markedly across
global communities, with recovery duration serving as an important
measure of both personal well-being and healthcare system resilience.
Long term COVID-19 symptoms differ in recovery duration which is
known as post-acute COVID-19 and it continued beyond three weeks
to over twelve weeks [7]. Previous study indicated that about 60%
of Spanish patients had not restarted work two to three months after
COVID-19 infection [8].

Chittagong Division is a larger area with greater economic facil-
ities in southeastern Bangladesh. Its demographic profile presents a
unique setting to analyze sociodemographic effects on disease out-
comes into differential recovery paths among COVID-19 affected
patients. Recent Studies conducted in Chittagong have found that
factors such as older age, female sex, and greater severity of the ini-
tial COVID-19 infection are all associated with significant declines
in quality-of-life scores after recovery [9]. Previous study revealed
that extended recovery or lingering symptoms are more commonly
observed in older adults from lower socioeconomic backgrounds in
Bangladesh [1]. Marginalized population experienced not only the
acute COVID-19 infection but also the recovery time marked by emo-
tional, functional and socioeconomic challenges [10].

Previous study estimated that around 10% of participants infected
with SARSCoV2 go on to develop PostAcute Sequelae of COVID19
(PASC). The most commonly risk factor obesity is often linked to
an increased likelihood of experiencing long-term symptoms [11].
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Furthermore, previous studies demonstrated a significant association
between body mass index and gender with the likelihood of devel-
oping PASC [12,13]. The main objectives of this study were to de-
termine recovery time and measure how socio demographic factors
impact it. However, this study finding will help to reduce new cases
and mortalities and enhance recovery rates by shortening the over-
all recovery time in COVID-19 patients from Chittagong Division in
Bangladesh.

Materials and Methods
Study Population and Settings

The study was conducted in two districts of Chittagong division,
(Figure 1) via a structured questionnaire that was developed on the
basis of literature reviews and expert feedback [14]. The study sam-
ple was diverse, comprising individuals of various age, gender, ed-
ucational background, and occupation. The study area was selected
because of its significant population of COVID-19 survivors. A total
of 1,072 individuals who had recovered from COVID-19 were ap-
proached from 1 July 2022 to 31 December 2024. The data collection
methods included telephone interviews, face—to—face interviews, and
an online form submission system [15].

Figure 1: Study Area for Post Covid-19 patients.

Questionnaire

The questionnaire was designed to capture data which focused on
sociodemographic information such as age, sex, marital status, edu-
cation level, occupation, and BMI. Another section collected infor-
mation on recovery determinants, including recovery time and factors
that might influence it.

Data Analysis

The data were analyzed via IBM SPSS Statistics, version 26 [16].
Descriptive statistics such as the means, medians, standard deviations,
and percentages were calculated for variables such as age, sex, BMI,
and recovery time [17]. Pearson’s correlation coefficient was used to
assess the strength and direction of relationships between continuous
variables [18]. ANOVA was performed to compare the mean recovery
times across different groups. Post hoc Tukey HSD tests were applied
to identify significant differences between groups [19].

Results

The data collected from 617 participants reveals important demo-
graphic trends. The average age of participants was 36.58 years, with
the majority falling within the 31-40 years’ age group, which made up
27.56% of the total sample. This age group also had the most frequent
representation, indicating that most COVID-19 recoveries were seen
in middle-aged adults. The standard deviation of 13.85 years suggests
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a moderate variation in the age distribution, with participants ranging
from 0 to 100 years. In terms of gender, the study was predominant-
ly male, with 77.15% of participants identifying as male, compared
to 22.85% who were female. This significant gender imbalance may
reflect societal factors influencing COVID-19 exposure or participa-
tion rates in the study. In terms of educational levels, participants had
varied levels of education, with the most common being Graduation
at 25.77%. The average education level ranged between Graduation
and HSC, with a standard deviation of 1.93, indicating moderate vari-
ation in educational backgrounds. Occupationally, the data shows that
Private Job Holders were the most frequent category, representing
38.25% of participants, followed by Business at 22.20%. The stan-
dard deviation of 10.61 reflects considerable diversity in occupation
types, ranging from students to healthcare professionals like nurses
and doctors (Table 1).

[

Standard
Age Group Count | Percentage (%) Mode Range a'f ?r
Deviation
0-10 years 8 1.30%
11-20 years 40 6.48%
21-30 years 139 22.53%
31-40 years 170 27.56%
41-50 years 127 20.58% 31-40 0-100
13.85 years
51-60 years 92 14.91% years years
61-70 years 28 4.54%
71-80 years 10 1.62%
81-90 years 2 0.32%
90-100 years 1 0.16%
Education
Level
Primary 28 4.54%
Secondary 112 18.15%
HSC 129 20.91%
Graduation 159 25.77%
Post-gradu-
" 109 17.67%
ation Gradua- | Graduation 103
Uneducated 15 2.43% tion HSC ’
Self-education 2 0.32%
Diploma 6 0.97%
Degree 45 7.29%
MBBS 9 1.46%
PhD 1 0.16%
Occupation
Student 57 9.24%
Govt. Job
41 6.64%
Holder
Private Job
236 38.25%
Holder
Business 137 22.20% Private
. Student
Doctor 9 1.46% Job Doctor 10.61
holder
Nurse 4 0.65%
Housewife 79 12.81%
In retirement 24 3.89%
Others 46 7.46%
Unemployed 11 1.78%
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Gender Unemployed 50.18 11 25.459
Male 476 77.15% Total 50.35 617 27.819
Female 141 22.85% Personal Bad Habit
Table 1: Socio-demographic variables. Smoking 5081 478 28.378
No Bad Habit 49.07 136 25.881
The data indicates that higher BMI ranges are associated with lon- Alcohol 37.00 2 32.527
ger recovery times. Individuals with a BMI range of 71.00 - 80.00 Both (Alcohol + Smoking) 30.00 1 -
have the longest mean recovery time of 31.50 days, while those in the Total 5035 617 27.819
14.00 BMI range have the shortest mean recovery time of 19.72 days. i i
e s . . . . Table 2: BMI range, occupation and mean recovery time.
The variability in recovery time increases with higher BMI ranges,

reflecting greater inconsistency in recovery times among individuals
with higher BMIs. The recovery times vary significantly across differ-
ent occupations. The highest mean recovery time is observed among
nurses (82.50 days), followed by individuals in retirement (61.46
days) and doctors (54.89 days). These groups generally experience
longer recovery periods compared to others. Business professionals
and students have comparatively shorter recovery times, with means
of48.12 and 48.61 days, respectively. The variability in recovery time
is notably high among doctors, indicating substantial differences in
recovery experiences within this small sample. The overall trend sug-
gests that certain occupations, especially those with high demands or
stress, may be associated with longer recovery times. Individuals who
smoke have the longest average recovery time at 50.81 days, followed
by those with no bad habits at 49.07 days. Alcohol consumers have
a shorter average recovery time of 37.00 days, though this result is
based on only 2 individuals and has a high standard deviation. For
those with both alcohol and smoking habits, the average recovery
time is 30.00 days, but this is based on a single observation. Overall,
the mean recovery time across all individuals is 50.35 days, indicating
a general tendency for longer recovery times associated with smoking
(Table 2).

To assess whether there is a correlation between recovery time and
the number of vaccine doses in our study, conducted both correlation
and regression analyses. The results indicate a correlation coefficient
of -0.021 with a p-value of 0.602, suggesting no statistically signifi-
cant relationship between the number of vaccine doses and recovery
time. Additionally, the regression analysis yielded an R-Square of
0.000 and a non-significant F-Statistic of 0.272, further confirming
that the number of vaccine doses does not have a significant impact
on recovery duration (Table 3).

Analysis Type Statistic Value Significance (p-value) N
Correlation Pearson Correlation | -0.021 0.602
Regression R-Square 0.000 617
0.602
F-Statistic 0.272

Table 3: Impact of vaccine doses on recovery time.

Recovery time after COVID-19 varies by age and gender. In those
under 25, males typically recover in 2 weeks to 1 month, while fe-
males take 1 to 2 months. In the 25-40 age group, recovery is usually
1 to 2 months for both genders, with some recovering as quickly as

Mean Recovery Time 2 weeks for males and 3 weeks for females. In the 40-60 group, both
BMI Range N Std. Deviation T
(Days) genders generally take 2 to 3 months to recover. For individuals over
14.00 19.72 18 2014 60, recovery is slower, often taking more than 3 months, with the
16.00 - 20,00 2164 159 29,40 slowest cases extending up to 6 months (Table 4).
21.00 -30.00 20.34 189 2838 Common Recov- | Faster Recovery Slower Recov-
Age Group Gender ) . .
31.00 - 40.00 26.19 44 29.64 ery Time Time ery Time
<25 years Males 2 weeks - 1 month 2 weeks 1 month
41.00 - 50.00 25.14 33 30.29
<25 years Females 1 - 2 months 1 month 2 months
51.00 - 60.00 2531 67 25.96
25-40 years Males 1 - 2 months 2 weeks 3 months
61.00 - 70.00 29.94 21 27.95
25-40 years Females 1 - 2 months 3 weeks 3 months
71.00 - 80.00 31.50 12 23.86
40-60 years Males 2 - 3 months 1 month 3 months
81.00 - 90.00 28.52 48 31.67
40-60 years Females 2 - 3 months 1 month 3 months
91.00 - 100.00 34.00 7 31.45
> 60 years Males 3 months+ 2 months 6 months
Occupation
> 60 years Females 3 months+ 2 months 6 months
Business 48.12 137 24.209 ;
Table 4: Recovery time by age and gender.
Doctor 54.89 9 52.059
Government Job Holder 51.79 14 26.301 L.
The ANOVA results show that age significantly affects recovery
Housewife 50.42 79 29.388 . . NPT .
time (F=4.85, p=0.003), with older individuals generally taking lon-
In Retirement 6146 24 36.467 ger to recover. Post-hoc Tukey HSD tests confirm significant differ-
Nurse 82.50 4 15.000 ences in recovery times between those under 25 years and older age
Others 50.13 46 20.701 groups (25-40, 40-60, and over 60 years), as well as between the 25-
Private Company Job Holder 50.17 236 28.569 40 and 40-60 age brackets. Gender, however, does not significant-
Student 48.61 57 27.379 ly influence recovery time (p=0.11), though the interaction of age
L ) and gender is significant (p=0.02), indicating age impacts recovery
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differently for males and females. Correlation analysis reveals a mod-
erate positive relationship between age and recovery time (r=0.67,
p=0.002), while the gender correlation is weak (r=0.25, p=0.14). The
age-gender interaction shows a weak but notable correlation (r=0.32,
p=0.07) (Table 5).

P

ANOVA test
F-Statistic /
Factor / Variable Pair DF Correlation p-value
Coefficient (r)
Age Group 3 4.85 0.003
Gender 1 2.67 0.11
Interaction (Age x Gender) 3 3.95 0.02
Correlation Test
. . F-Statistic/Correlation
Factor / Variable Pair . p-value
Coefficient (r)
Age and Recovery Time 0.67 0.002
Gender and Recovery
. 0.25 0.14
Time
Age and Gender Inter-
. 0.32 0.07
action
Post-Hoc test

Factor / Variable Pair Mean Difference p-value
<25 years vs 25-40 years -0.56 0.04
<25 years vs 40-60 years -0.72 0.02
25-40 years vs 40-60 years -0.18 0.32
40-60 years vs > 60 years -0.85 0.01

Table 5: Statistical analysis of age and gender on recovery time.

Discussion

The significant interaction between age and gender suggests that
while age is a primary factor, its influence varies between males and
females. Previous studies have similarly observed that post-infection
recovery is often slower in older females due to hormonal differences
and immune senescence [20]. Our study investigated those male par-
ticipants are more likely to recover within a short time than female
participants. A recent study has also found the similarity with men
were significantly more likely to recover than women [1].

BMI also emerged as a key factor influencing recovery time, with
higher BMI ranges associated with longer recovery periods. Obesity
is a well-established risk factor for severe COVID-19 outcomes, with
studies showing that individuals with elevated BMI have increased
inflammatory responses and higher comorbidity rates, contributing
to prolonged recovery times [21]. The correlation observed in this
study aligns with existing literature emphasizing the role of obesity in
both the severity of infection and recovery duration [22]. Our study
findings revealed that participants with BMI over 30 had an average
recovery time of 25 days. Recent study found that estimation of sur-
vival over time to recovery 50%, 88.2% and 92.9% by 12, 20, and 25
days respectively [1].

Occupational differences in recovery times, particularly the pro-
longed recovery seen in healthcare workers like nurses and doctors,
may reflect higher levels of stress and exposure to the virus, as well
as potentially higher viral loads upon infection. Studies suggest that
healthcare workers experience not only physical strain but also psy-
chological stress, which may prolong recovery [23].
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Interestingly, smoking was linked to the longest recovery times,
corroborating findings from other studies that identify smoking as a
risk factor for more severe and prolonged recovery from COVID-19
due to compromised lung function and reduced immune responses
[24]. On the contrary, individuals with alcohol consumption habits
had shorter recovery times, though the small sample size makes it
difficult to draw firm conclusions. The complex relationship between
alcohol use and immune function requires further investigation, as
some studies suggest that moderate alcohol consumption may have
certain immunomodulatory effects [25,26].

Strength and Limitation

The strength of this study is combination of clinical and social fac-
tors enabled comprehensive analysis of recovery time. There are sev-
eral limitations for this study such as observational and cross-section-
al design limits causal inference and the limited sample may bound
generalizability to other divisions of the country.

Conclusion

Middle-aged individuals, those with higher BMI, and healthcare
workers tend to have prolonged recovery times, with smoking further
delaying recovery. Understanding how individual factors like age,
BMI, and occupation impact recovery can help target resources and
support to those at greater risk of prolonged illness. Two new SARS-
CoV-2 Omicron subvariants, XFG and XFC, have recently been de-
tected in Bangladesh, with health authorities noting a gradual rise in
COVID-19 positivity in recent months. These subvariants are descen-
dants of the JN.1 lineage and were first identified at Chattogram Med-
ical College Hospital in April 2025. It’s time to be more careful about
COVID-19, awareness and safety measures are needed.
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