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Objectives: Low back pain (LBP) is a common chronic condition among sedentary workers that causes long-term productivity loss. This
study aimed to identify the relationships of individual and occupational factors with LBP among Bangladeshi online professionals.
Methods: We conducted a cross-sectional study involving 468 full-time online professionals who usually worked in a sitting position.
One-month LBP complaints were assessed using a musculoskeletal subscale of subjective health complaints. The chi-square test was
used to measure associations between categorical predictors and LBP, and multivariable logistic regression was conducted to identify
the variables significantly associated with LBP.

Results: LBP within the last month was reported by 65.6% of participants. Multivariable logistic regression analysis indicated that age
>30 years (adjusted odds ratio [aOR], 0.40; 95% confidence interval [Cl], 0.23 to 0.70) and being married (aOR, 0.59; 95% Cl, 0.36 to
0.97) had significant negative associations with LBP. Significant positive associations were found for spending >50 hours weekly on
average working in a sitting position (@OR, 1.61; 95% Cl, 1.05 to 2.49), being overweight and obese (aOR, 1.87; 95% Cl, 1.16 to 2.99),
sleeping on a soft mattress (aOR, 2.01; 95% Cl, 1.06 to 3.80), and ex-smoking status (aOR, 3.33;95% Cl, 1.41 to 7.87).

Conclusions: A high prevalence of LBP was found among full-time online professionals. Long working hours in a sitting position showed
a significant association with developing LBP. Smoking history, body mass index, and sleeping arrangements should also be considered
while considering solutions for LBP prevalence among online professionals.
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INTRODUCTION

The systematic analysis of the Global Burden of Diseases
suggested that among 369 diseases and injuries, low back pain
(LBP) is 1 of the top 4 causes of disability-adjusted life-years
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Public Health Professional Development Society (PPDS), (DALYs) in the 25-year to 49-year age group [1]. LBP has also
60 Purbo Tejturi Bazar, Farmgate, Dhaka 1215, Bangladesh become a major cause of productivity loss. For example, be-
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individuals affected by LBP. A study conducted among com-
puter-using office workers in Iran found that prolonged com-
puter use led to many health issues, including musculoskeletal
disorders [3]. Another study conducted in Lithuania reported
that among all types of work-related musculoskeletal disorders,
LBP was the most common phenomenon among computer
users [4]. Several other studies reported a high prevalence of
LBP among computer users who work in a sitting position for
long hours. A study conducted among office workers in Turkey
who were involved with computer-related tasks found that the
12-month prevalence of LBP was 64.1% [5]. Another study con-
ducted among public service computer users from Lithuania
reported that the 12-month prevalence of LBP was 56.1% [4].

The digital gig industry has been booming in the last couple
of years. According to the Freelancer.com Fast 50 Report for
Q3 2020, a 14.0% rise was observed in online job posts in the
third quarter of 2020 [6]. The Oxford Internet Institute reported
that Bangladesh is the second-largest supplier of online pro-
fessionals and that Bangladeshi online professionals are involved
with software development, creative and multimedia work,
sales and marketing support, writing and translation, data en-
try, and clerical tasks, among others [7]. The term “onlyne pro-
fessionals” or commonly known “online freelancers” refers to
professionals who serve multiple clients at various hours re-
motely from their homes/co-working spaces instead of full-time
employment at the premises of a single employer [8]. There
was a myth that online professionals are occasional workers,
but there are now approximately 500 000 active workers among
an estimated 650 000 Bangladeshi online professionals, most
of whom are relatively young [9]. In 2019, Bangladeshi online
professionals achieved 27.0% year-on-year revenue growth
[10]. However, the sustainability of this potential industry large-
ly depends on the occupational health and safety of the indus-
try’s professionals.

Studies around the globe have found that several occupa-
tional and individual factors were significantly associated with
LBP development. Globally, 37.0% of LBP cases were attributed
to occupational factors [11]. Online professionals usually lead
sedentary lifestyles, including long working hours in a sitting
position, which is directly correlated with several severe health
issues. A recent study suggested that excessive sitting in the
same posture, depressed mood, and being female were risk
factors for LBP [12]. Another study conducted among bank
employees in the city of Dhaka found that increased age, pro-
longed office working hours, length of employment, comor-
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bid conditions, and physical activity were significantly associ-
ated with LBP complaints [13].

Although several articles have already identified the risk fac-
tors of LBP among prolonged computer users, there remains a
research gap. To the best of our knowledge, no research has
yet been conducted on LBP in the online professional sector in
Bangladesh. As online professionals are individual workers who
work for clients from different settings, it is difficult to envision
that governmental laws alone would suffice to protect their
health issues. Instead, introducing health guidelines along with
laws and promoting those guidelines among online profession-
als could be an effective strategy to tackle the burden of LBP
among this group. Therefore, the present study focused on
quantifying the prevalence of LBP and identifying the associ-
ated individual and occupational factors among online profes-
sionals in Bangladesh.

METHODS

Study Site and Study Population
We conducted a cross-sectional study among Bangladeshi

online professionals between May and June 2021. There are
around 650 000 online professionals in Bangladesh [9]. As they
are commonly available through online platforms rather than
physical contact, we reached them through their appropriate
skillset-based community leaders. People who met the follow-
ing inclusion and exclusion criteria were eligible for inclusion
as study subjects:

Inclusion criteria

(1) Full-time online professionals who worked for =35 hours
a week on average as service providers in the global markets
of digitally delivered freelance works [14] for at least 1 year.
(2) Age: 18-50 years old. (3) Online professionals who primarily
worked in a sitting position. (4) Willingness to voluntarily par-
ticipate in the study.

Exclusion criteria

(1) Female online professionals who were pregnant or who
had a baby less than 6 months of age during the study. (2) Any
physical structural deformity (joint or bone disorder or slipped
disc). (3) Recent surgery (due to an accident or a pre-existing
physical condition) in the pelvis, spine, or lower half of the body.
(4) Chronic arthritis in the lower half of the body.



Mosharop Hossian, et al.

Sampling Technique and Sample Size

We used convenience sampling to identify respondents of
interest. The minimum required sample size for our study was
calculated based on a standard normal variation of 1.96, a 5%
precision level, and assuming a 56.0% prevalence of LBP among
online professionals [4]. We calculated the minimum required
sample as 379.

We shared the online questionnaire to the online profession-
als through skill set-based community leaders, such as a web
and mobile development community, graphic designers’ com-
munity, or digital marketing community. During the study
period, we received 480 completed responses and excluded
12 duplicated responses by cross-checking basic identifying
information. Finally, we included 468 respondents in our anal-
ysis.

Dependent variable

The musculoskeletal subscale of subjective health complaints
was used to measure respondents’LBP level in the last 1 month
[15]. The respondents were asked to report the presence of
pain or discomfort in their lower back with 4 answer options
(“no,”"mild,” “moderate,” or “severe”). Respondents who an-
swered “no LBP” were identified as having no LBP problem:s.
Study subjects who answered that they had mild LBP, moder-
ate LBP, or severe LBP were categorized as having the presence
of some sort of LBP in the last month.

Independent variables

Data on socio-demographic variables—age, sex, education,
body mass index (BMI; formulated based on respondent’s height
and weight), and marital status—were collected. Behavioral
factors such as smoking status (current, never, or previous),
sleep arrangement (firm or soft mattress), and level of physical
activity were elicited through the questionnaire. The answer
choice (firm/soft) for the sleep arrangement was participants’
subjective perception regarding the hardness of the mattress
they slept on. The level of physical activity was assessed based
on the metabolic-equivalent task (MET) scale. In this current
study, we asked about participants’ weekly moderate/vigorous
activities and walking to measure their physical activity level.
We then calculated the MET score based on the International
Physical Activity Questionnaire short-form guideline, and the
physical activity level was categorized into low, moderate, and
high [16]. Data on occupational factors were also collected, in-
cluding the length of work experience as an online profession-
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al and average weekly working hours. We also collected data
on chronic illnesses (e.g., diabetes, hypertension, or chronic
kidney disease) of our study participants.

Statistical Analysis

Stata version 15 for Mac (StataCorp., College Station, TX, USA)
was used to analyze the data. We presented descriptive statis-
tics (frequencies and percentages) of the categorical variables
according to the presence or absence of LBP. A graphical pie
chart was used to display the distribution of different levels of
LBP among online professionals. The chi-square test was con-
ducted to compare different categorical variables according to
the presence or absence of LBP. We also conducted a binary
multivariable logistic regression model analysis considering
LBP status as the dependent variable and adjusted for the
variables contained in Tables 1 and 2 using the enter method.
The independent variables for the multiple regression model
were chosen based on the previous literature and biological
importance. Adjusted odds ratios (aORs) were calculated for
each factor in the model and considered statistically signifi-
cant at a 5% significance level.

Presence of LBP

Characteristics Total  p-value'
Yes No

Age (y) 0.008
<30 247(68.8) 112(31.2) 359(76.7)
>30 60(55.0)  49(45.0) 109(23.3)

Sex 0.190
Female 18 (78.3) 5(21.7)  23(4.9)

Male 289(64.9) 156(35.1) 445(95.1)

Body mass index 0.266
Healthy 87(60.4) 57(39.6) 144(30.8)
Underweight 18(64.3)  10(35.7)  28(6.0)
Overweight and obese 202 (68.2) 94 (31.8) 296 (63.2)

Marital status 0.096
Unmarried 181(68.8)  82(31.2) 263(56.2)

Married 126 (61.5)  79(38.5) 205(43.8)

Education 0.987
Secondary school 8(61.5) 5(38.5) 13(2.8)

certificate/equivalent
HSC/diploma 81(66.4)  41(33.6) 122(26.1)
Graduate 141(65.6)  74(34.4) 215(45.9)
Postgraduate 77(65.3)  41(34.7) 118(25.2)

LBP, low back pain; HSC, higher secondary certificate.
'Chi-square test.
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Table 2. Univariate analysis of the associations of behavioral,
clinical, and occupational factors with LBP

Presence of LBP  Total (%)

Variables Yes No within  p-value'

n(row%) n(row %) categories

Sleeping arrangement 0.061
Firm 257(63.9) 145(36.1) 402 (85.9)

Soft 50(75.8)  16(24.2)  66(14.1)

Smoking status 0.087
Never 196 (64.5) 108 (35.5) 304 (64.9)

Current 77(63.1)  45(36.9) 122(26.1)
Past 34.(81.0) 8(19.0)  42(9.0)

Chronic illness 0.323
No 248 (64.6) 136(35.4) 384(82.1)

Yes 59(70.2)  25(29.8)  84(17.9)

Physical activity 0.978
Low 186 (65.7)  97(34.3)  283(60.5)
Moderate 68(66.0) 35(34.0) 103(22.0)

High 53(64.6) 29(35.4)  82(17.5)

Length of work experience (y) 0.414
<5 208(64.4) 115(35.6) 323(69.0)
>5 99(68.3) 46(31.7) 145(31.0)

Working time (hr/wk) 0.020
<50 172 (61.4) 108(38.6) 280 (59.8)
>50 135(71.8)  53(28.2) 188(40.2)

LBP. low back pain.
'Chi-square test.

Ethics Statement

The study was approved by the Ethical Review Committee
(ERC) of North South University, Bangladesh. We followed the
guidelines outlined in the Declaration of Helsinki. We also ob-
tained informed consent from each participant during the data
collection procedure.

RESULTS

In total, 468 respondents were included in the study. The
participants comprised online professionals of various socio-
demographic backgrounds in terms of age, sex, BMI, marital
status, and education, and they had different levels of LBP com-
plaints. Overall, 53.6% of the respondents (n=251) had mild
LBP in the last month before the study, 10.3% (n=48) had mod-
erate LBP, and 1.7% (n=8) had severe LBP (Figure 1).

Among the 468 respondents, there were 445 (95.1%) male
and 23 (4.9%) female. The descriptive statistics of the socio-
demographic characteristics, such as age, sex, BMI, marital sta-

B No

. Mild

I Moderate
Il Severe

Figure 1. Distribution of low back pain among Bangladeshi
online professionals.

tus, education, and sleeping arrangements, are presented in
Table 1. Nearly three-fourths (n=359, 76.7%) of the study par-
ticipants were under 30 years of age, more than half of the re-
spondents were unmarried (n=263, 56.2%), around 70%
(n=333) of the study subjects had at least a graduate level of
education, and about 63% (n=296) of the online professionals
were either overweight or obese. The chi-square statistic p-
value, as shown in Table 1, indicated that age was significantly
associated with LBP (p=0.008).

The individual and occupational factors of the study partici-
pants, such as sleeping arrangement, smoking status, chronic
illness, physical activity level, length of work experience as on-
line professionals (years), and mean working hours per week,
are described in Table 2. Nevertheless, those who worked long
hours in a sitting position (on average more than 50 hr/wk)
more frequently reported LBP than professionals who worked
on average less than 50 hr/wk in a sitting position (71.8% and
61.4%, respectively). Similarly, we received more LBP com-
plaints from respondents who had been in the industry for
more than 5 years, although the difference was not significant.
In terms of smoking status, the highest proportion of LBP
complaints was obtained from past smokers (n=34, 81.0%),
followed by never-smokers (n=196, 64.5%) and current smok-
ers (n=77,63.1%). Likewise, soft mattress users (n=>50, 75.8%)
reported a higher LBP prevalence than firm mattress users
(n=257, 63.9%). Moreover, 70.2% (n=59) of respondents with
any chronic disease (e.g., diabetes, hypertension, or chronic
kidney disease) reported the presence of LBP in the last month
before the study, whereas the proportion was lower among

101



Mosharop Hossian, et al.

Variables
Age ly)
<30
>30
Sex
Female
Male
Body mass index
Healthy
Underweight
Overweight and obese
Marital status
Unmarried
Married
Education

Secondary school certificate
or equivalent

Higher secondary or diploma
Graduate
Postgraduate
Sleeping arrangement
Firm
Soft
Smoking status
Never
Current
Past
Chronic disease
No
Yes
Physical activity
High
Moderate
Low
Length of work experience (y)
<5
>5
Working time (hr/wk)
<50
>50

LBP, low back pain; OR, odds ratio;

interval.
*p<0.05.

OR (95% CI)

1.00 (reference)
0.56 (0.36, 0.86)*

1.00 (reference)
0.51(0.19, 1.41)

1.00 (reference)
1.18(0.51, 2.74)
1.41(0.93,2.13)

1.00 (reference)
0.72 (0.49, 1.06)

1.00 (reference)

1.23(0.38, 4.01)
1.19(0.38, 3.77)
1.17(0.36, 3.82)

1.00 (reference)
1.76 (0.97, 3.21)

1.00 (reference)
0.94(0.61, 1.46)
2.34(1.05, 5.24)*

1.00 (reference)
1.29(0.78, 2.16)

1.00 (reference)
1.06 (0.58, 1.96)
1.05(0.63, 1.76)

1.00 (reference)
1.19(0.78, 1.81)

1.00 (reference)
1.60(1.07, 2.38)*

aOR (95% CI)

1.00 (reference)
0.40(0.23, 0.70)*

1.00 (reference)
0.34(0.12, 1.00)

1.00 (reference)
1.08 (0.45, 2.61)
1.87(1.16, 2.99)*

1.00 (reference)
0.59(0.36, 0.97)*

1.00 (reference)

1.43(0.41,4.92)
1.38(0.41, 4.69)
1.71(0.47,6.14)

1.00 (reference)
2.01(1.06, 3.80)*

1.00 (reference)
1.05(0.65, 1.67)
3.33(1.41,7.87)*

1.00 (reference)
1.41(0.81, 2.47)

1.00 (reference)
0.85(0.45, 1.63)
0.76 (0.44, 1.34)

1.00 (reference)
1.47(0.90, 2.42)

1.00 (reference)
1.61(1.05, 2.49)*

a0R, adjusted odds ratio; Cl, confidence

respondents who had no chronic disease (n=248, 64.6%). The
chi-square statistic p-value, as shown in Table 2, indicated that
working hours per week were significantly associated with
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LBP (p=0.020).

As shown in Table 3, several factors were significantly associ-
ated with LBP, as follows: working more than 50 hours on aver-
age in a sitting position per week (aOR, 1.61; 95% confidence
interval [Cl], 1.05 to 2.49), age more than 30 years (aOR, 0.40;
95% Cl, 0.23 to 0.70), the BMI category of overweight and
obese (aOR, 1.87, 95% Cl, 1.16 to 2.99), being married (aOR,
0.59; 95% Cl, 0.36 to 0.97), using a soft mattress (aOR, 2.01,
95% Cl, 1.06 to 3.80) and ex-smoking status (aOR, 3.33; 95%
Cl,1.411t07.87).

DISCUSSION

Around two-thirds of online professionals reported the pres-
ence of LBP in this study. Our finding is consistent with other
studies conducted among computer users who spend long
hours in a sitting position [17,18]. Our study results also indi-
cate that long working hours in a sitting position and BMI
(overweight/obese) were significant risk factors for LBP. A
study conducted among bankers in Dhaka also found that
employees who worked long hours in a sitting position re-
ported LBP at a higher rate than those who spent less time in
a sitting position [13]. Another study conducted in Australia
with office computer workers also reported a similar finding
regarding prolonged sitting [19].

Our analyses revealed that age was significantly associated
with LBP, and online professionals who were more than 30 years
old reported proportionately fewer LBP complaints than young-
er ones. In line with our finding, Sternbach [20] reported that
younger adults were at higher risk of experiencing pain of all
types (except joint pain) than older adults. A similar result, spe-
cifically regarding LBP, was also reported by the South Manches-
ter Back Pain Survey [21]. Although most back pain studies re-
ported a high prevalence of severe LBP among older people,
the association between back pain and age was more scattered
than is usually believed [22]. The decrease in LBP (especially,
low-intensity pain) among older people may be due to various
reasons such as cognitive loss, a reduced sense of pain, and
greater pain tolerance [22]. According to our findings, only
32.1% of online professionals of more than 30 years of age
worked more than 50 hr/wk in a sitting position. In contrast,
42.6% of online professionals of under 30 years old worked
more than 50 hr/wk in a sitting position. The difference in week-
ly working hours may be because more senior online profes-
sionals might generate enough revenue by working compara-
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tively fewer hours per week due to their experience. This dif-
ference in weekly working hours might be a reason for the
lower prevalence of LBP among online professionals who were
more than 30 years old. In our study, this tendency also could
have been due to better compliance with recommended health
guidelines (e.g., firm mattress use) among older participants.

A negative association was found between the marital status
of the study respondents and the presence of LBP. This finding
is opposed to the result reported by a study conducted among
Chinese computer-using office workers [23]. In our case, the
possibility of being married was higher among older partici-
pants. The presence of a person to look after them and keep
them organized might have been a possible reason for the
negative association between marital status and LBP. Respon-
dents who were relatively young were mostly unmarried and
reported working long hours, which could be a possible reason
for developing LBP.

We also noted a significant positive association between BMI
(overweight, obese) and the presence of LBP. A cross-sectional
study among adults in the United States suggested that over-
weight and obesity were associated with increased odds of
LBP [24]. LBP may be aggravated among overweight and obese
people because their extra weight pulls the pelvis forward and
generates extra pressure on the lower back. Among our respon-
dents, it appeared that online professionals who had formerly
smoked were more likely to report LBP. Similarly, a British na-
tional survey found that ex-smokers had a higher risk for LBP
than never-smokers [25]. However, we did not collect data on
when the ex-smokers had quit smoking and how long they
had smoked; thus, the duration of abstinence from nicotine, a
medically relevant factor, was unknown. For this reason, it is
not possible to directly comment on how ex-smoking status is
linked to the higher prevalence of LBP.

In our study, soft mattress users complained more regarding
the presence of LBP than firm mattress users. Research con-
ducted by Koul et al. [26] reported that using soft mattresses
for sleeping was significantly associated with the appearance
of back pain, which is in line with our results. A possible expla-
nation for this finding is that, —unlike soft mattresses, firm mat-
tresses may help alleviate back pain by distributing the body’s
weight more equally and supporting spinal alignment.

Our study furnishes evidence that online professionals are
highly prone to develop LBP. Although several laws protect the
health of different occupational groups, including sedentary
workers, in various countries [27-29], online professionals are
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not included. In Bangladesh, the 2006 Labor Act (amended in
2018) is the primary legislation governing occupational health
and safety [30,31]. Several other regulations also include pro-
visions related to workplace health and safety. However, the
current regulatory framework for occupational safety and health
(OSH) in Bangladesh applies mainly to industrial employees
and does not address all sectors. Moreover, worker and indus-
try standards are often not maintained due to the lack of en-
forcement of OSH regulations [32].

The Philippines recently approved the Freelance Workers
Protection Act [33], which includes provisions related to man-
datory written contracts, night shift differentials, and hazard
pay for online professionals. However, there is no explicit men-
tion of the health and safety of online professionals. In addition,
as most online professionals are independent workers and they
do not work in organizational settings, it is very challenging to
protect their health and ensure long-term productivity just by
approving laws.

A recent study conducted among female garment workers
in Bangladesh reported a lower prevalence of any musculo-
skeletal disorders among OSH-compliant factory workers than
among non-OSH-compliant factory workers. That study also
suggested that working in an OSH-compliant garment factory
was a protective factor against the development of musculo-
skeletal disorders [34]. In our opinion, it is also necessary to
encourage workers to comply with OSH regulations to achieve
better results. Another randomized controlled trial conducted
among physicians and employees of the Netherlands showed
that occupational health practice guideline-based care result-
ed in better sedentary behavior at the workplace [35].

Taken together, our study findings could provide important
materials for public health professionals and policymakers to
develop policies and propose health practice guidelines for
online professionals.

Strength and Limitations

The main strength of the study is its novelty. It is the first-ev-
er study on the health issues of Bangladeshi online profession-
als. However, this study has several limitations. First, the cross-
sectional nature of the study did not allow us to establish cau-
sation between outcome and independent variables. Second,
self-administered responses are always susceptible to some
degree of responder bias and/or recall bias; however, we used
questionnaires designed based on validated tools to reduce
these types of biases. Third, responses to some items of the
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questionnaire were subjective as we did not use any instru-
ment in our study to obtain objective measurements of pain
level, sitting hours, duration of work experience, or chronic
disease complaints. We were also not able to collect data phys-
ically due to the global coronavirus disease 2019 pandemic,
which may be counted as a limitation of the study. Moreover,
since we used convenience sampling, we cannot conclude
that our sample represents the whole community.
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