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A B S T R A C T 
Background: Delivery personnel frequently work long hours under time pressure and irregular schedules, 
increasing their vulnerability to work-related musculoskeletal disorders (WRMSDs) and workplace stress. 
This study evaluated the frequency and determinants of WRMSDs and occupational stress among delivery 
personnel in Chennai. 

Methods: A cross-sectional study was carried out with 200 delivery workers who were selected using snow-
ball sampling. Structured interviews were used to gather information. WRMSDs were assessed using the Nor-
dic Musculoskeletal Questionnaire and workplace stress using the Workplace Stress Scale (score >20 indicat-
ing high stress). Logistic regression and chi-square tests were analysed. 

Results: WRMSDs were reported by 54% of participants, predominantly involving the lower back and work-
place stress was identified in 46%. Significant predictors of workplace stress included full-time employment 
(AOR: 3.88; 95%CI: 1.66-9.05), working >8 hours/day (AOR: 3.52; 95%CI: 1.41-8.76), and sleeping <6 hours 
(AOR: 3.99; 95%CI: 2.04-7.79). WRMSDs were associated with low-income (AOR: 2.86; 95%CI: 1.16-7.05), in-
adequate sleep (AOR: 7.29; 95%CI: 3.57-14.88), and <2 years of experience (AOR: 0.46 95%CI: 0.22-0.96). 

Conclusion: Delivery personnel face considerable WRMSDs and workplace stress, influenced mainly by long 
work hours and inadequate rest. 
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INTRODUCTION 

The gig economy represents a labour market in 
which workers perform short-term, platform-
mediated tasks as independent contractors. Demand 
for digitally coordinated services especially food and 
parcel delivery expanded rapidly during and after 
the COVID-19 pandemic.1 Major platforms such as 
Swiggy, Zomato, Zepto, and Blinkit operate through 
mobile applications that require delivery personnel 
to transport meals and household items under strict 
time-bound and performance-driven systems.2 This 
growth has been fuelled by shifting consumer pref-
erences, technological advancements, and increasing 
reliance on third-party delivery networks. Global es-
timates further show a sharp rise in digital meal-
delivery revenues, reflecting the expanding scale and 
workload of delivery workers.3 

The nature of platform-based delivery work, charac-
terised by prolonged riding hours, repetitive move-
ments, time pressure, and constrained postures, 
places delivery personnel at heightened risk of work-
related musculoskeletal disorders. Work-related 
musculoskeletal disorders (WRMSDs) refer to dis-
comfort or functional impairments involving mus-
cles, tendons, nerves, joints, and supporting struc-
tures.4 They commonly occur in occupations charac-
terized by repetitive movements, prolonged riding or 
sitting, awkward postures, vibration exposure, and 
inadequate rest.4 Globally, WRMSDs are recognised 
as a major occupational health concern due to their 
association with disability, reduced work capacity, 
absenteeism, and productivity loss.4 

In addition to these physical health risks, workplace 
stress has emerged as a prominent challenge in gig-
based work. High time pressure, limited job control, 
fluctuating income, and customer rating systems 
contribute significantly to psychological strain.5 Pro-
longed exposure to these pressures adversely affects 
physical and mental well-being, and stress may coex-
ist with musculoskeletal symptoms, increasing pain 
perception and reducing coping capacity.5 

International studies illustrate this burden clearly; 
for example, research from China reported anxiety in 
46% and depression in 18.4% of food delivery driv-
ers, with poor sleep and limited communication 
identified as major determinants.6 Studies from 
Eastern Peninsular Malaysia have recorded a high 
prevalence of work-related musculoskeletal disor-
ders (74.9%),7,8 highlighting the substantial physical 
strain associated with delivery work. Consistent with 
this interaction between psychosocial stress and 
physical strain, an Indian cross-sectional analytical 
study among food delivery personnel in Gujarat re-
ported musculoskeletal symptoms in 37% of work-
ers, most commonly affecting the lower back (49%) 
and neck (45.5%), alongside a high prevalence of 
moderate workplace stress (88.4%).9 Regional find-
ings from Tamil Nadu further indicate considerable 

mental-health concerns, including anxiety, depres-
sion, and burnout among delivery riders.10 

Despite the rapid expansion of India’s platform-
based delivery workforce, limited research has ex-
plored the combined burden of workplace stress and 
WRMSDs, particularly in major urban centres such as 
Chennai. Understanding these associations is essen-
tial for informing ergonomic improvements and de-
veloping targeted occupational-health strategies for 
gig-economy workers. 

The study was conducted to assess the prevalence of 
Work-Related Musculoskeletal Disorders (WRMSDs) 
and workplace stress among delivery personnel, and 
to identify associated sociodemographic and occupa-
tional factors.  
 

METHODOLOGY 

Study Design and Setting: A community-based 
cross-sectional study was conducted among online 
delivery personnel working with platforms such as 
Swiggy, Zomato, Zepto, and Blinkit etc in Chennai. 
Data collection was carried out between January-
March 2025. 

Study Population: Participants were online delivery 
workers aged ≥18 years who had been in the occupa-
tion for a minimum of one year. Individuals with 
known surgical, neurological, or chronic musculo-
skeletal conditions, and those unwilling to partici-
pate, were excluded. 

Sample Size: Based on a reported 37% prevalence of 
musculoskeletal problems by Makwana V et al.9, the 
sample size was determined by the formula n = 
Z²pq/l. The estimated sample size was 193, rounded 
to 200 individuals, with a 95% confidence level (Z = 
1.96), p = 37%, allowed error l = 7.2%, and a 10% 
non-response rate. A precision of 7.2% was chosen 
to achieve a feasible sample size within the available 
time frame and field constraints while maintaining 
an acceptable margin of error. 

Sampling Technique: Participants were recruited 
through snowball sampling. 

Seed Participants: Ten seed participants were pur-
posively selected from restaurant clusters and deliv-
ery hubs; each could refer up to 5 colleagues until 
n=200 was reached. Eligibility was confirmed based 
on visible occupational indicators such as delivery 
uniforms, insulated delivery bags, or waiting at des-
ignated pickup locations. 

Recruitment Locations and Timing: Participants 
were recruited from various accessible areas in 
Chennai, including restaurant clusters, delivery hubs, 
residential zones and college surroundings. Recruit-
ment was conducted during periods when delivery 
personnel were most likely to be available. 

Data Collection Tool and Procedure: The Nordic 
Musculoskeletal Questionnaire (NMQ) is a well-
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established tool used internationally to assess mus-
culoskeletal symptoms across nine body regions. As 
it is a standardized and widely used tool developed 
by Kuorinka J et al.11, no pilot testing was performed. 
A WRMSD case was defined as pain or discomfort in 
any region during the past 12 months. 

The American Institute of Stress and The Marlin 
Company created the Workplace Stress Scale (WSS)5, 
is a standardized 8-item instrument used widely for 
assessing stress. As the tool was used in its original 
form without modification, no pilot testing was re-
quired. Scores >20 was categorized as high stress 
and ≤20 as no/low stress. 

IBM SPSS v27.0 was used for analysis after the re-
sponses were input into Microsoft Excel. 

Study Variables: Outcome variables were work-
place stress and musculoskeletal disorders. Inde-
pendent variables included age, education, income, 
type of work, working hours per day, sleep duration, 
distance travelled per day and work experience. 

Statistical Analysis: For categorical variables, de-
scriptive statistics were employed. The relationships 
between independent variables and the results were 
evaluated using the Chi-square test. Crude odds rati-
os (OR) with 95% confidence intervals were calcu-
lated using univariate logistic regression. Adjusted 
odds ratios (AOR) were obtained by entering varia-
bles with p < 0.20 in univariate analysis into multi-
variable binary logistic regression using the ENTER 
method. Statistical significance was defined as a p-
value of less than 0.05. The Hosmer-Lemeshow 
goodness-of-fit test was used to assess the model's 
suitability. Tolerance and variance inflation factor 
(VIF) values were used to evaluate multicollinearity. 
No missing data were found; therefore, complete-
case analysis was used. 

Ethical Considerations: The Institutional Ethics 
Committee (SRMIEC-ST0924-1751) granted ethical 
approval. All participants gave their verbal informed 
permission before being enrolled. Confidentiality and 
anonymity were maintained throughout the study. 
 

RESULTS 

Table 1 lists the characteristics of the 200 delivery 
personnel who took part in the study. The majority 
of participants (82.0%) were in the 26-44 age range, 
more than half had diploma education (54.0%), and a 
majority earned ₹15,000-24,999 monthly (64.5%). 
Full-time work (61.5%), working more than 8 hours 
per day (55.5%), and sleeping less than 6 hours per 
night (60.5%) were common among participants, 
and 69.5% travelled ≥100 km/day. About 68.0% had 
≥2 years of work experience. 

The prevalence of workplace stress was 92 (46%), 
and musculoskeletal disorders (MSDs) were report-
ed by 108 (54%). 

The association between participant characteristics 
and workplace stress is shown in Table 2. Income, 
working hours, sleep duration, and distance travelled 
were significantly associated with workplace stress. 
Age, education, type of work, and work experience 
were not significantly associated with stress. 

Binary logistic regression results for workplace 
stress are provided in Table 3. After adjustment, full-
time work, working >8 hours/day, and sleeping <6 
hours remained significant predictors of workplace 
stress. Income and distance were not significant in 
the adjusted model. Model fit was adequate, as indi-
cated by the Hosmer-Lemeshow test (χ² = 9.554; p = 
0.215), shown in Table 7. 

The association between participant characteristics 
and musculoskeletal disorders (MSDs) is presented 
in Table 4. Age, income, working hours, sleep dura-
tion, distance travelled, and work experience were 
significantly associated with MSDs.  

Adjusted logistic regression findings for MSDs are 
shown in Table 5. Age >35 years was protective. In-
come <₹25,000, sleep <6 hours, and work experience 
<2 years were significant predictors of MSDs. Model 
fit was satisfactory as per the Hosmer-Lemeshow 
statistic (χ² = 10.368; p = 0.240), shown in Table 7. 
 

Table 1: Study participants' sociodemographic 
distribution (n = 200) 

Variables Participants (%) 
Age (yrs)  

18-25 yrs 31 (15.5) 
26-44 yrs 164 (82) 
45-55 yrs 5 (2.5) 

Education  
Primary  10 (5) 
Middle 31 (15.5) 
Higher secondary  29 (14.5) 
Diploma 108 (54) 
Graduate  22 (11) 

Income (Annual per capita)  
7000-14999 INR 16 (8) 
15000-24999 INR 129 (64.5) 
25000-34999 INR 43 (21.5) 
35000-45000 INR 12 (6) 

Type of work  
Part time  77 (38.5) 
Full time  123 (61.5) 

Working hours  
≤8 hrs  89 (44.5) 
>8 hrs 111 (55.5) 

Sleep  
≥6 hrs 79 (39.5) 
<6 hrs 121 (60.5) 

Distance  
<100 km 61 (30.5) 
≥100 km  139 (69.5) 

Work experience   
≥2 yrs 136 (68) 
<2 yrs 64 (32) 
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Table 2: Association between sociodemographic variables and workplace stress 

Variables Workplace stress Chi square P- value 
High stress  
(n=92) (%) 

No/low stress  
(n=108) (%) 

Total (%) 

Age (yrs)        
≤35 yrs 70 (76.1) 81 (75) 151 (75.5) 0.32 0.859 
>35 yrs 22 (23.9) 27 (25) 49 (24.5)     

Education      
college  61 (66.3) 69 (63.9) 130 (65) 0.127 0.721 
School  31 (33.7) 39 (36.1) 70 (35)     

Income (Annual per capita)      
≥25000 INR 13 (14.1) 42 (38.9) 55 (27.5) 15.274 <0.001* 
<25000 INR 79 (85.9) 66 (61.1) 145 (72.5)     

Type of work      
Part time 31 (33.7) 46 (42.6) 77 (38.5) 1.661 0.197 
Full time  61 (66.3) 62 (57.4) 123 (61.5)     

Working hours      
≤8 hrs  31 (33.7) 58 (53.7) 89 (44.5) 8.053 0.005* 
>8 hrs 61 (66.3) 50 (46.3) 111 (55.5)     

Sleep      
≥6 hrs 21 (22.8) 58 (53.7) 79 (39.5) 19.821 <0.001* 
<6 hrs 71 (77.2) 50 (46.3) 121 (60.5)     

Distance       
<100 km 20 (21.7) 41 (38) 61 (30.5) 6.169 0.013* 
≥100 km  72 (78.3) 67 (62) 139 (69.5)     

Work experience       
≥2 yrs 65 (70.7) 71 (65.7) 136 (68) 0.551 0.458 
<2 yrs 27 (29.3) 37 (34.3) 64 (32)     

A p-value of <0.05 was considered statistically significant. 
 

Table 3: Binary logistic regression analysis of factors associated with workplace stress 

Variables Crude odds ratio(95%CI) P Value  Adjusted odds ratio (95% CI) P value  
Age >35 yrs 0.943 (0.493-1.801) 0.859 - - 
Education School 0.899(0.501-1.612) 0.721 - - 
Income <25000 INR 3.867(1.915-7.809) <0.001* 2.114(0.879-5.087) 0.095 
Work full time) 1.460(0.820-2.598) 0.197 3.879(1.662-9.050) 0.002* 
Working hours >8 hrs 2.283(1.285-4.054) 0.005* 3.515(1.410-8.763) 0.007* 
Sleep <6 hrs) 3.922(2.117-7.265) <0.001* 3.987(2.041-7.788) <0.001* 
Distance ≥100 km 2.203(1.174-4.135) 0.013 1.497(0.664-3.374) 0.331 
Work experience <2yrs 0.797(0.438-1.452) 0.458 - - 
Reference categories: Age ≤35 years; Education = College; Income ≥25,000 INR; Type of work = Part-time; Working hours ≤8 hours/day; 
Sleep ≥6 hours/night; Distance <100 km/day; Work experience ≥2 years. 
A p-value of <0.05 was considered statistically significant 
 

The distribution of musculoskeletal symptoms by 
body region is detailed in Table 6. Low back symp-
toms were most frequently reported (40.5% in the 
past year and 29.5% in the last 7 days), followed by 
neck, elbow, and wrist/hand symptoms. A notable 
proportion reported symptoms lasting more than 30 
days, particularly for the lower back (7%). 

Model diagnostics and variable selection criteria 
used for logistic regression are summarised in Table 
7. The Enter method was used to incorporate varia-
bles in multivariable models that had p < 0.20 in uni-
variate analysis. No multicollinearity was detected 
(VIF range: 1.07-2.00), and there were no missing 
data, allowing complete-case analysis. 
 

DISCUSSION 

Workplace stress and musculoskeletal disorders  

(MSDs) are emerging as major occupational health 
concerns across various professions, particularly 
among physically active workers such as online de-
livery personnel. In the present study, more than half 
of the participants reported musculoskeletal com-
plaints, and nearly half experienced workplace 
stress, highlighting the dual burden of physical and 
psychological strain in this occupational group. 

In adjusted analyses, sleeping less than six hours per 
day remained the strongest factor associated with 
both workplace stress and musculoskeletal com-
plaints. Inadequate sleep is known to increase pain 
sensitivity, limit physiological recovery, and contrib-
ute to fatigue. Full-time employment and prolonged 
working hours were also significantly associated 
with stress, reflecting the time pressure, incentive-
based performance systems, and continuous work-
load typical of online delivery work. 



Devadharshini S et al. 

National Journal of Community Medicine│Volume 17│Issue 02│February 2026  Page 105 

Table 4: Association between sociodemographic variables and musculoskeletal disorder 

Variables Musculoskeletal disorder Chi square P- value 
Yes (%) (n=108) No (%) (n=92) Total (%) 

Age         
≤35 yrs 89 (82.4) 62 (67.4) 151 (75.5) 6.056 0.014* 
>35 yrs 19 (17.6) 30 (32.6) 49 (24.5)     

Education      
college  70 (64.8) 60 (65.2) 130 (65) 0.004 0.953 
School  38 (35.2) 32 (34.8) 70 (35)     

Income (Annual per capita)      
≥25000 INR 16 (14.8) 39 (42.4) 55 (27.5) 18.949 <0.001* 
<25000 INR 92 (85.2) 53 (57.6) 145 (72.5)     

Type of work      
Part time 43 (39.8) 34 (37) 77 (38.5) 0.171 0.679 
Full time  65 (60.2) 58 (63) 123 (61.5)     

Working hours      
≤8 hrs  38 (35.2) 51 (55.4) 89 (44.5) 8.248 0.004* 
>8 hrs 70 (64.8) 41 (44.6) 111 (55.5)     

Sleep      
≥6 hrs 23 (21.3) 56 (60.9) 79 (39.5) 32.556 <0.001* 
<6 hrs 85 (78.7) 36 (39.1) 121 (60.5)     

Distance      
<100 km 25 (23.1) 36 (39.1) 61 (30.5) 5.987 0.014* 
≥100 km  83 (76.9) 56 (60.9) 139 (69.5)     

Work experience       
≥2 yrs 83 (76.9) 53 (57.6) 136 (68) 8.454 0.004* 
<2 yrs 25 (23.1) 39 (42.4) 64 (32)     

A p-value of <0.05 was considered statistically significant. 
 
Table 5: Binary logistic regression analysis of factors associated with musculoskeletal disorder 

Variables Crude odds ratio(95%CI) P Value  Adjusted odds ratio (95% CI) P value  
Age >35 yrs 0.441(0.228-0.853) 0.014* 0.416(0.185-0.934) 0.033* 
Education School 1.018(0.568-1.824) 0.953 - - 
Income  <25000 INR 4.231(2.159-8.293) <0.001* 2.864(1.163-7.055) 0.022* 
Work full time) 0.886(0.500-1.571) 0.679 - - 
Working hours >8 hrs 2.291(1.296-4.052) 0.004* 1.323(0.608-2.880) 0.481 
Sleep <6 hrs) 5.749(3.085-10.713) <0.001* 7.291(3.572-14.881) <0.001* 
Distance ≥100 km 2.134(1.157-3.938) 0.014 1.314(0.560-3.083) 0.530 
Work experience <2yrs 0.409(0.223-0.753) 0.004* 0.464(0.224-0.963) 0.039* 

Reference categories: Age ≤35 years; Education = College; Income ≥25,000 INR; Type of work = Part-time; Working hours ≤8 hours/day; 
Sleep ≥6 hours/night; Distance <100 km/day; Work experience ≥2 years; A p-value of <0.05 was considered statistically significant. 
 
Table 6: Distribution of Work-Related Musculoskeletal Symptoms by Body Region (n=200) 

Affected Body 
Region 

Functional 
limitation 
(12 months) 

Symptoms 
In last 
7 days  

Duration of symptoms (%) Accident 
related 
injury 

Doctor  
consultation 1-7 days 8-30 days  >30 days  

Neck 52(26.0%) 33(16.5%) 41(20.5%) 9(4.5%) 2 (1.0%) 0 2(1.0%) 
Shoulder 16(8.0%) 7(3.5%) 10(5.0%) 4(2.0%) 2(1.0%) 1(0.5%) 0 
Elbow 29(14.5%) 19(9.5%) 24(12%) 3(1.5%) 2(1.0%) 2(1.0%) 0 
Wrist/hands 29(14.5%) 21(10.5%) 17(8.5%) 8(4.0%) 4(2.0%) 1(0.5%) 0 
Upper back  21(10.5%) 15(7.5%) 8(4.0%) 10(5.0%) 3(1.5%) 0 1(0.5%) 
Low back  81(40.5%) 59(29.5%) 14(7.0%) 16(8.0%) 51(25.5%) 0 7(3.5%) 
Hips / thighs 18(9.0%) 2(1.0%) 3(1.5%) 12(6.0%) 3(1.5%) 0 1(0.5%) 
Knees 25(12.5%) 5(2.5%) 9(4.5%) 8(4.0%) 8(4.0%) 1(0.5%) 0 
Ankle /feet  23(11.5%) 12(6.0%) 22(11.0%) 0 1(0.5%) 5(2.5%) 0 
 
Table 7: Model Diagnostics and Model Building Strategy for Logistic Regression models 

Component Workplace Stress Model Musculo Skeletal Disorder Model 
Univariate Selection Criteria Variables with p < 0.20 were selected for 

multivariable model 
Variables with p <0.20 were selected for 

multivariable model  
Variables Entered in Multivaria-

ble Model 
Income, Type of work, Working hours, 

Sleep, Distance 
Age, Income, Working hours, Sleep, Distance, 

Experience 
Multivariable Method Enter method Enter method 
Significant Predictors (Adjusted) Type of work, Working hours, Sleep Age, Income, Sleep, Experience 
Hosmer-Lemeshow Test χ² = 9.554; p = 0.215 χ² = 10.368; p = 0.240 
Multicollinearity (VIF range) 1.07 - 2.00 1.07 - 2.00 
Missing Data None (0%) None (0%) 
Variables with p <0.05 in the multivariable model were considered statistically significant. 
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Biological and psychosocial mechanisms plausibly 
explain these findings. Poor sleep impairs muscle re-
pair and heightens pain perception, increasing vul-
nerability to work-related musculoskeletal disorders. 
Prolonged load handling, awkward riding postures, 
and repetitive movements contribute to biomechani-
cal strain, while psychosocial stressors such as low 
job control and performance pressure further ampli-
fy both stress and musculoskeletal symptoms. Simi-
lar associations between prolonged working hours, 
physical workload, inadequate recovery, and muscu-
loskeletal complaints have been reported across oth-
er occupational settings, further supporting the bio-
logical plausibility of the observed findings.12 

These findings underscore the need for platform 
companies to implement structured rest breaks, er-
gonomics training, safer riding and handling practic-
es, and improved workload management. As gig 
work continues to expand rapidly, establishing min-
imum rest periods, ergonomic standards, and worker 
health-support measures is essential to reduce both 
physical and psychological strain. 

Compared with the study by Makwana V et al.9, 
which reported a 37% prevalence of MSDs among 
food delivery personnel, our study observed a higher 
prevalence (54%). Both studies identified the lower 
back as the most commonly affected site, although 
neck pain was more prevalent in their population. 
Similarly, Srinivasan R et al.13 reported lower annual 
and weekly prevalence of low back and neck pain 
compared with our findings. Longer working hours 
were more common in our study and were signifi-
cantly associated with both workplace stress and 
MSDs. 

Shinde R et al14 reported substantially higher MSD 
prevalence among delivery boys, particularly involv-
ing the lower back, shoulders, and upper back, at-
tributed to continuous riding and heavy lifting. 
Mukherjee D et al15 also documented higher body 
part discomfort scores and increased OWAS-based 
WRMSD risk due to prolonged work duration and 
repetitive load handling. In line with these findings, 
our study demonstrated a high burden of WRMSDs, 
with long working hours and inadequate sleep 
emerging as key predictors. 

Thornsao C et al16 reported high prevalence of back, 
neck, and shoulder discomfort among emergency 
medical workers, with lower stress levels compared 
to our study. Despite occupational differences, both 
studies demonstrated a strong association between 
MSDs and workplace stress. Similarly, Etana G et al17 
reported a high prevalence of WRMSDs associated 
with awkward postures, prolonged static work, and 
job stress, reinforcing the combined physical and 
psychosocial demands observed in our study. 

Mishra S et al18 reported a high prevalence of 
WRMSDs among hairdressers, particularly involving 
the lower back and upper back, attributed to pro-
longed standing and repetitive tasks. Kumar R et al19, 
in a comparison of truck and bus drivers, identified 

more frequent neck, shoulder, and back pain among 
truck drivers, with prolonged driving hours and 
physical fatigue as key contributors. These findings 
mirror our results, suggesting common occupational 
risk pathways across diverse professions. 

Evidence synthesized by Joseph L et al.20 demon-
strates a strong causal relationship between 
WRMSDs and exposures such as whole-body vibra-
tion, awkward postures, manual material handling, 
lifting tasks, job stress, and high job demands. Mod-
erate associations were also noted with uncomforta-
ble seating and low job satisfaction. These findings 
strongly support the multifactorial occupational 
risks identified in the present study. 

Panumasvivat J et al.21 reported that neck, lower 
back, and shoulder pain were the most common 
WRMSDs among delivery riders, with symptoms 
worsening over time. Longer working hours, awk-
ward postures, repetitive movements, and vehicle-
related factors such as heavy delivery bags were sig-
nificant contributors. These observations support 
our findings that prolonged physical strain is a key 
driver of WRMSDs in delivery work. 

Useche SA et al22 found that a substantial proportion 
of drivers experienced high job strain, primarily af-
fecting mental health and road safety. In contrast, 
Wilson W et al23 reported relatively low stress levels 
among healthcare workers. Compared to these 
groups, the higher prevalence of workplace stress 
observed in our study may be attributed to the 
unique characteristics of gig work, including pro-
longed working hours, inadequate rest, and limited 
organisational support. 

Chandralekha K et al24 reported a high annual preva-
lence of WMSDs using the Nordic Musculoskeletal 
Questionnaire, though clinically confirmed cases 
were fewer. Repetitive movements, prolonged ab-
normal postures, and working while ill were identi-
fied as key risk factors. In line with these findings, 
our study also observed a substantial burden of 
WRMSDs, suggesting sustained occupational strain 
irrespective of assessment method. 

Chen CF25 reported that job overload and time pres-
sure significantly increased job stress among deliv-
ery riders, while self-efficacy had a protective effect. 
These findings support our observation that longer 
working hours and inadequate sleep were key pre-
dictors of workplace stress. Increased stress may al-
so contribute to unsafe work practices, reinforcing 
the importance of workload regulation and stress-
coping strategies. 
 

STRENGTH AND LIMITATIONS 

This study focuses on online delivery personnel, a 
rapidly growing and high-risk workforce that is often 
underrepresented in occupational health research, 
thereby addressing an important evidence gap. How-
ever, the study has certain limitations. The non-
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probability technique of snowball sampling may 
have added selection bias and limited the findings' 
generalizability. The sampling strategy did not ad-
here to probabilistic selection, even though the sam-
ple size was determined using a method based on 
basic random sampling. Self-reported data, which is 
prone to memory and reporting bias, was used in the 
study. As the design was cross-sectional, causal rela-
tionships cannot be inferred, and reverse causation 
is possible, such as musculoskeletal disorders con-
tributing to poor sleep. Furthermore, the study did 
not assess ergonomic load factors such as bag 
weight, seat design, or vibration exposure, which 
may influence MSD prevalence. 
 

CONCLUSION 

This study shows high prevalence of workplace 
stress and musculoskeletal disorders among online 
delivery personnel; these outcomes were significant-
ly associated with long working hours, inadequate 
sleep, and work intensity. The findings highlight the 
interconnected nature of physical and psychosocial 
demands in gig-economy work and underscore the 
need for targeted preventive strategies. Strengthen-
ing ergonomic practices, regulating workload, and 
promoting adequate rest may help reduce both MSDs 
and stress among delivery workers. Longitudinal 
studies with ergonomic assessment are recommend-
ed. 
 

Acknowledgement: The authors acknowledge the 
institution for providing administrative support dur-
ing the conduct of the study and gratefully thank 
SRM Medical College Hospital and Research Centre, 
SRM Institute of Science and Technology (SRMIST), 
Kattankulathur, Chengalpattu, Tamil Nadu for finan-
cial support toward publication costs. 

Individual Authors’ Contributions: DS was in-
volved in all stages of the study, including study con-
ception, design, data collection, data analysis, and 
manuscript preparation. LaM contributed to study 
conception and design, data analysis, and manuscript 
preparation. LoM was involved in study conception 
and design and contributed to manuscript prepara-
tion. AVV contributed to study conception and man-
uscript preparation. AH was involved in study con-
ception and design, data analysis, and manuscript 
preparation. 

Availability of Data: The data that support the find-
ings of this study are available from the correspond-
ing author on request. 

Declaration of Non-use of Generative AI Tools: 
This article was prepared without the use of genera-
tive AI tools for content creation, analysis, or data 
generation. All findings and interpretations are 
based solely on the authors' independent work and 
expertise. 
 

REFERENCES 
1. International Labour Organization. Expansion of the gig and 

platform economy in India: opportunities for employer and 
business member organizations [Internet]. Geneva: ILO; 2024 
[cited 2025 Dec 11]. Available from: 
https://www.ilo.org/publications/expansion-gig-and-
platform-economy-india-opportunities-employer-and 

2. Statista Research Department. Online food delivery - world-
wide: Statista market forecast [Internet]. 2025 [cited 2025 Dec 
11]. Available from: 
https://www.statista.com/outlook/emo/online-food-
delivery/worldwide 

3. Benson TM, Sathiyarajeswaran NS, Radhakrishnan R, Gaffoor 
AA, Krupalakshme M, Samal J, et al. Factors and prevalence of 
musculoskeletal pain among app-based food delivery riders in 
Tamil Nadu: a cross-sectional study. Discover Soc Sci Health. 
2025;5:14. DOI: https://doi.org/10.1007/s44155-025-00162-
z 

4. Fouad AM, Fahim AE, Bedewy AA, Al-Touny A, Al-Touny SA. 
Work-related musculoskeletal complaints and ergonomic risk 
factors among Egyptian anesthesiologists: a cross-sectional 
study. BMC Public Health. 2024 Jan 23;24(1):279. DOI: 
https://doi.org/10.1186/s12889-024-17757-x 
PMid:38263050 PMCid:PMC10807210 

5. The American Institute of Stress. The Workplace Stress Scale 
[Internet]. 2025 [cited 2025 Dec 11]. Available from: 
https://www.stress.org/self-assessments/workplace-stress-
scale/ 

6. Peng Y, Shao Y, Li Z, Cai R, Bo X, Qian C, Chu Q, Chen J, Shi J. 
Status and Determinants of Symptoms of Anxiety and Depres-
sion among Food Delivery Drivers in Shanghai, China. Int J En-
viron Res Public Health. 2022 Oct 13;19(20):13189. DOI: 
https://doi.org/10.3390/ijerph192013189 PMid:36293768 
PMCid:PMC9603697 

7. Ahmad E, Daud A, Hairon SM, Nordin R, Azmir NA, Jalil M, et al. 
Prevalence and impact of work-related musculoskeletal disor-
ders among food delivery riders in Eastern Peninsular Malay-
sia. Int J Innov Res Sci Stud. 2023;6(3):586-593. DOI: 
https://doi.org/10.53894/ijirss.v6i3.1621 

8. Daud A, Mohd Basri IS, Ahmad E, Hairon SM, Azmir NA, Md 
Jalil AS, Nordin R. Determinants of Work-Related Musculo-
skeletal Disorders Among Food Delivery Riders in Eastern 
Peninsular Malaysia: An Ergonomic Risk Assessment. 
Healthcare (Basel). 2025 Mar 15;13(6):645. DOI: 
https://doi.org/10.3390/healthcare13060645 
PMid:40150495 PMCid:PMC11941894 

9. Makwana V, Patel M, Talati S, Chauhan F. Prevalence of work-
related musculoskeletal disorders and its association with 
stress among food delivery personnel of Gujarat: a cross-
sectional analytical study. Int J Sci Res. 2023;12(5):1283-1287. 
DOI: https://doi.org/10.21275/SR23515155914 

10. Samal J, Sathiyarajeswaran NS, Radhakrishnan R, Gaffoor AA, 
Krupalakshme M, Thomas MB. Prevalence and Factors of Anx-
iety, Depression, and Burnout Among App-Based Food Deliv-
ery Riders in Tamil Nadu: A Cross-Sectional Study. Indian J Oc-
cup Environ Med. 2025 Apr-Jun;29(2):96-101. DOI: 
https://doi.org/10.4103/ijoem.ijoem_282_24 PMid:40761726 
PMCid:PMC12318562 

11. Kuorinka I, Jonsson B, Kilbom Å, Vinterberg H, Biering-
Sørensen F, Andersson G, et al. Standardised Nordic question-
naires for the analysis of musculoskeletal symptoms. Appl Er-
gon. 1987;18(3):233-237. DOI: 
https://doi.org/10.1016/0003-6870(87)90010-X 
PMid:15676628 

12. Singh P, Bhardwaj P, Sharma SK, Agrawal AK. Association of 
organisational factors with work-related musculoskeletal dis-
orders and psychological well-being: a job demand-control 
model study. Theor Issues Ergon Sci. 2022;24(5):593-606. 
DOI: https://doi.org/10.1080/1463922X.2022.2121441 



Devadharshini S et al. 

National Journal of Community Medicine│Volume 17│Issue 02│February 2026  Page 108 

13. Srinivasan R, Reza A, Kumar AVK. Prevalence of musculoskele-
tal disorders in delivery personnel. Int J Community Med Pub-
lic Health. 2023;10(5):1861-1866. DOI: 
https://doi.org/10.18203/2394-6040.ijcmph20231287 

14. Shinde R, Jeswani K. Prevalence of work-related musculoskel-
etal disorders in e-commerce delivery boys from Pune, Maha-
rashtra. Int J Health Sci Res. 2023;13(10):289-298. DOI: 
https://doi.org/10.52403/ijhsr.20231039 

15. Mukherjee D, Bandyopadhyay A, Das T. Evaluation of work-
related musculoskeletal disorders (WRMSDs) among online 
delivery executives of Kolkata, West Bengal. Indian J Occup 
Environ Med. 2025 Jul-Sep;29(3):233-239. DOI: 
https://doi.org/10.4103/ijoem.ijoem_71_25 PMid:41111622 
PMCid:PMC12532164 

16. Thronsao C, Thongkum W, Yoosook W, Nghiep LK, Tudpor K. 
Occupational Stress and Burnout with Work-Related Musculo-
skeletal Disorders in Emergency Medical Personnel. Stud 
Health Technol Inform. 2025 Jun 26;328:520-524. DOI: 
https://doi.org/10.3233/SHTI250774 PMid:40588980 

17. Etana G, Ayele M, Abdissa D, Gerbi A. Prevalence of Work Re-
lated Musculoskeletal Disorders and Associated Factors 
Among Bank Staff in Jimma City, Southwest Ethiopia, 2019: An 
Institution-Based Cross-Sectional Study. J Pain Res. 2021 Jul 
8;14:2071-2082. DOI: https://doi.org/10.2147/JPR.S299680 
PMid:34267551 PMCid:PMC8275204 

18. Mishra S, Sarkar K. Work-related musculoskeletal disorders 
and associated risk factors among urban metropolitan hair-
dressers in India. J Occup Health. 2021 Jan;63(1):e12200. DOI: 
https://doi.org/10.1002/1348-9585.12200. PMID: 33586840; 
PMCID: PMC7883474. 

19. Kumar R, Sharma R, Kumar V, Khan AA. Relation of work 
stressors and work-related musculoskeletal disorders among 
Indian heavy-vehicle drivers. Indian J Occup Environ Med. 
2021;25(4):198-203. DOI: 
https://doi.org/10.4103/ijoem.IJOEM_172_20 
PMid:35197670 PMCid:PMC8815654 

20. Joseph L, Vasanthan L, Standen M, Kuisma R, Paungmali A, Pi-
runsan U, Sitilertpisan P. Causal Relationship Between the 
Risk Factors and Work-Related Musculoskeletal Disorders 
Among Professional Drivers: A Systematic Review. Hum Fac-
tors. 2023 Feb;65(1):62-85. DOI: 
https://doi.org/10.1177/00187208211006500 
PMid:34126797 PMCid:PMC9846379 

21. Panumasvivat J, Surawattanasakul V, Kwangsukstith S, Cholla-
da Mahakkanukrauh, Kiratipaisarl W. The relationship be-
tween working conditions, vehicle factors, and work-related 
musculoskeletal disorders affecting job satisfaction and job 
stress among motorcycle food delivery riders. Int J Hyg Envi-
ron Health. 2025 Jun;267:114594. DOI: 
https://doi.org/10.1016/j.ijheh.2025.114594 PMid:40373579 

22. Useche SA, Cendales B, Montoro L, Esteban C. Work stress and 
health problems of professional drivers: a hazardous formula 
for their safety outcomes. PeerJ. 2018 Dec 20;6:e6249. DOI: 
https://doi.org/10.7717/peerj.6249 PMid:30595994 
PMCid:PMC6304262 

23. Wilson W, Raj JP, Rao S, Ghiya M, Nedungalaparambil NM, 
Mundra H, Mathew R. Prevalence and Predictors of Stress, 
anxiety, and Depression among Healthcare Workers Managing 
COVID-19 Pandemic in India: A Nationwide Observational 
Study. Indian J Psychol Med. 2020 Jul 6;42(4):353-358. DOI: 
https://doi.org/10.1177/0253717620933992 
PMid:33398224 PMCid:PMC7385435 

24. Chandralekha K, Joseph M, Joseph B. Work-related Musculo-
skeletal Disorders and Quality of Life Among Staff Nurses in a 
Tertiary Care Hospital of Bangalore. Indian J Occup Environ 
Med. 2022 Jul-Sep;26(3):178-182. DOI: 
https://doi.org/10.4103/ijoem.ijoem_25_22 PMid:36408433 
PMCid:PMC9674077 

25. Chen CF. Investigating the effects of job stress on distraction 
and risky driving behaviors of food delivery motorcycle riders. 
Saf Health Work. 2023;14(2):207-214. DOI: 
https://doi.org/10.1016/j.shaw.2023.03.004 PMid:37389315 
PMCid:PMC10300600 

 


