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Abstract 

 

 Article Info 

 

Background: Musculoskeletal discomfort (MSD) is one of the common occupational hazards 

among rural daily-wage female workers due to repetitive physical activities, poor postural 

practices, and lifting of heavy loads. The current study aimed to identify the prevalence of MSDs 

and the body sites affected among rural agricultural daily-wage women in a rural panchayat of 

South India. 

Materials and Methods: This cross-sectional study was conducted among women aged 30–60 

years working as agricultural daily-wage labourers in the Cheyyur panchayat unit, Chengalpattu 

district, Tamil Nadu. Participants were selected by systematic random sampling from the eight 

constituent villages using probability proportionate to size. The standardized Cornell 

Musculoskeletal Discomfort Questionnaire (CMDQ) and a Visual Analogue Scale (VAS) were 

interviewer-administered in the local language to assess the prevalence, frequency, severity, work 

interference, and intensity of MSD. 

Results: Among 300 participants, 76% experienced MSD. The most commonly reported areas of 

discomfort were the hip (22.66%) and lower back (22.33%), followed by the right lower leg 

(17%). Overall, 73% experienced pain several times a day in one or more body parts, 62% 

reported severe discomfort, and 38.67% indicated that pain significantly affected their work 

capacity. Overall pain scores did not differ significantly across age or BMI groups. On the VAS, 

the hip was the most common site of severe pain (15.33%). 

Conclusions: MSD affected nearly three-quarters of the women, with the hip being the most 

affected and disabling region. Over one-third reported that pain reduced their work capacity, 

indicating a significant impact on productivity. 
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Introduction 

Working women across the globe commonly experience 

MSD, largely as a result of their occupational activities. 

Jobs that involve repetitive motions, heavy lifting, 

prolonged sitting, or prolonged standing can place 

significant strain on muscles, joints, and the spine, 

leading to discomfort or pain. This issue is prevalent 

across a wide range of industries, from manual labour to 

office work. Over time, cumulative physical stress can 
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result in chronic conditions or injuries, affecting both 

productivity and overall quality of life [1,2]. 

Muscle pain, stiffness, or discomfort affecting the 

bones, tendons, ligaments, muscles, or other parts of the 

musculoskeletal system is referred to as musculoskeletal 

discomfort [3,4]. MSD can arise from several sources, 

including poor posture, sustained physical activity 

without rest, and psychological stress. Job demands, 

workplace ergonomics, individual characteristics, and 

cultural background all influence its occurrence. Factors 

reported to aggravate MSD include age, smoking and 

drinking habits, job insecurity, and adverse working 

conditions [5,6]. 

Treatment for musculoskeletal conditions accounts for 

substantial out-of-pocket expenditure, ranking among 

the leading contributors after cardiovascular disease [7]. 

High rates of MSD have been documented across 

multiple occupational categories worldwide, including 

office employees, healthcare professionals, and manual 

labourers [8–10]. 

Women are reported to be more susceptible to MSD 

than men. Excess body weight has been proposed as one 

contributing factor, as it may place additional strain on 

the muscles and joints and increase the risk of 

discomfort, pain, and long-term damage [11]. This study 

therefore focused on women, given their reported higher 

susceptibility to MSD relative to men. 

In South India, where increasing numbers of women are 

entering the workforce, understanding the prevalence of 

musculoskeletal pain and its impact on general well-

being is important. Although MSD among occupational 

groups such as office and factory workers has been 

examined in India, evidence specific to rural agricultural 

daily-wage women—who constitute a substantial part of 

the South Indian workforce yet face distinct ergonomic 

exposures such as prolonged bending, squatting, and 

head-load carrying—remains limited. Most existing 

South Indian studies have focused on household or 

factory settings rather than open-field agricultural 

labour, and few have simultaneously characterized the 

frequency, severity, and work interference of discomfort 

using a standardized instrument. 

Accordingly, this study was undertaken to investigate 

the prevalence of MSD and the body regions most 

affected among farm-working women in a panchayat 

area of Tamil Nadu, a South Indian state, thereby 

addressing this gap in the literature. 

 

Materials and Methods 

This community-based cross-sectional study was 

conducted during October and November 2024 in 

Cheyyur panchayat, located in the Lathur block of 

Chengalpattu district, Tamil Nadu, India. Cheyyur 

panchayat comprises eight distinct villages. 

Participants were drawn from all eight villages of 

Cheyyur panchayat. The number of participants from 

each village was allocated by probability proportionate 

to size (PPS), and within each village, eligible women 

were selected by systematic random sampling from the 

line list of resident women labourers maintained by the 

local health functionary. 

Women aged 30–60 years who were engaged as daily-

wage agricultural labourers were eligible. A daily-wage 

agricultural labourer was operationally defined as a 

woman paid on a daily basis for farm work and engaged 

in such work for at least 15 days per month. Their 

routine occupational tasks included land preparation, 

transplanting, weeding, harvesting, manual cleaning, 

carrying head-loads, and prolonged bending and 

squatting at ground level. Pregnant women and those 

with a known physical disability or a previously 

diagnosed musculoskeletal condition were excluded. 

The questionnaire was interviewer-administered by the 

principal investigator in the local language (Tamil) to 

minimize literacy-related response errors, as a 

substantial proportion of participants were illiterate. The 

questionnaire comprised three sections. 

The first section captured the general characteristics of 

participants, including age, hours of work, BMI, and 

education level. 

The second section was the standing-worker female 

version of the CMDQ. The CMDQ has demonstrated 

high reliability for assessing MSD [12]. It comprises 

three components: frequency of discomfort (0 (never), 

1.5 (1–2 times/week), 3.5 (3–4 times/week), 5 (once 

every day), and 10 (several times every day)); severity 

of discomfort (1 (slightly uncomfortable), 2 (moderately 

uncomfortable), and 3 (very uncomfortable)); and 

interference with work due to discomfort (1 (not at all), 

2 (slightly interfered), and 3 (substantially interfered)) 

across twenty body regions. Component scores and an 

overall pain score were calculated in accordance with 

the guidelines of Hedge et al. [13]. The standing-worker 

version was used because standing, bending, and 

squatting were the predominant working postures in this 

population; the implications of this choice are noted in 

the Limitations. The CMDQ was translated into Tamil 

using a forward-backward translation process to 

maintain semantic equivalence. The translated version 

was evaluated by a group of six experts regarding 

content, clarity, and cultural sensitivity, and slight 

changes were made to the language based on the 

feedback received from the experts. A pilot test was 

conducted among subjects with characteristics similar to 

those of the study population. 

The third section was the VAS, which measures pain 

intensity and is an internationally validated tool for pain 

assessment [14]. Pain was rated on a 0–10 numbered 

scale with anchored verbal descriptors and a pictorial 

pain scale to standardize interpretation, and was 

categorized as none (0), mild (1–3), moderate (4–6), or 
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severe (7–10) [15]. 

Using both the CMDQ and VAS provided a 

comprehensive assessment of musculoskeletal pain 

perception: the CMDQ provides qualitative information 

on the frequency, severity, and work interference of 

pain, whereas the VAS provides a quantitative measure 

of pain intensity at the time of assessment. 

A study conducted in the Kancheepuram district of 

Tamil Nadu reported the prevalence of MSD as 58% 

[16]. This prevalence was used to calculate the sample 

size using the formula: 
 

Formula 1.          

                            N = 3.84 × p × q / L² 
 

where p = expected prevalence (58%), q = 100 − p 

(42%), and L = relative precision (taken as 10% of p). A 

relative precision of 10% was chosen to balance 

statistical precision with field feasibility; a stricter 5% 

relative precision would have increased the required 

sample size to more than 1,100 women, which was not 

feasible within the study’s available resources. 

Substituting the values: 
 

Formula 2.          

           N = (3.84 × 58 × 42) / 33.64 ≈ 283 

The sample size was rounded to 300. 

Data were analyzed using IBM SPSS Statistics version 

22.0. Continuous variables were summarized as mean ± 

standard deviation (SD), while categorical variables 

were summarized as frequencies and percentages. 

Because overall pain scores were highly skewed and 

showed wide dispersion, non-parametric tests were used 

to compare scores across age and BMI groups, 

including the Mann–Whitney U test for two-group 

comparisons and the Kruskal–Wallis test for three-

group comparisons. Chi-square and logistic regression 

analyses were also conducted, with results expressed as 

odds ratios (ORs). A p-value < 0.05 was considered 

statistically significant. 

 

Results 

The study included 300 women who were daily-wage 

workers, with a mean age of 45.13 years and an average 

working duration of 6.5 hours per day. The mean BMI 

was 28.38 kg/m², indicating an overweight category. 

Regarding education, 38.33% were illiterate, 21.33% 

had completed high school, and 16% had studied up to 

the higher secondary level (Table 1). 

 

Table 1. General characteristics of participants (n = 300) 

Characteristics Mean ± SD / n (%) 

Age (years) 45.13 ± 8.56 

Hours of work per day 6.5 ± 1.12 

BMI (kg/m²) 28.38 ± 3.73 

Education — Illiterate 115 (38.33%) 

Education — Primary 28 (9.33%) 

Education — High school 64 (21.33%) 

Education — Higher secondary 48 (16%) 

Education — Bachelor/Diploma 45 (15%) 

SD, standard deviation; BMI, body mass index. Education categories sum to 300 

 
Each participant could report discomfort in more than 

one body region; therefore, the percentages are not 

mutually exclusive and do not sum to 100%. R, right; L, 

left. 

A total of 111 (37%) participants reported experiencing 

pain several times a day in one or more body parts. The 

most affected areas were the right foot (14%), right 

shoulder (12.66%), and hip (12.66%). Severe 

discomfort (“very uncomfortable”) was reported by 186 

(62%) participants, most commonly in the hip (22.66%), 

lower back (22.33%), and right lower leg (17%). In 

addition, 116 (38.66%) women reported that pain in one 

or more regions substantially interfered with their work 

capacity, principally at the hip (22.66%), lower back 

(14.33%), and lower leg (7.33%). 

Notably, although hip pain was reported several times a 

day by 12.66% of women, a larger proportion (22.66%) 

rated hip discomfort as substantially interfering with 

their work. This finding indicates that hip pain, although 

not the most frequent complaint, was perceived as the 

most disabling (Table 2). 

 

 

 

 

 

. 
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Table 2. Frequency, severity, and work-interference of discomfort by body region using the CMDQ (n = 300) 

Body Part 
Several Times/Days 

n (%) 

Very Uncomfortable 

n (%) 

Substantially Interfered 

n (%) 

Neck 35 (11.66) 42 (14) 17 (5.66) 

Shoulder/R 38 (12.66) 48 (16) 12 (4) 

Shoulder/L 31 (10.33) 39 (13) 12 (4) 

Upper Back 24 (8) 48 (16) 16 (5.33) 

Upper Arm/R 28 (9.33) 26 (8.66) 9 (3) 

Upper Arm/L 28 (9.33) 20 (6.66) 9 (3) 

Lower Back 22 (7.33) 67 (22.33) 43 (14.33) 

Fore Arm/R 17 (5.66) 30 (10) 9 (3) 

Fore Arm/L 14 (4.66) 19 (6.33) 6 (2) 

Wrist/R 15 (5) 22 (7.33) 7 (2.33) 

Wrist/L 14 (4.66) 18 (6) 6 (2) 

Hip 38 (12.66) 68 (22.66) 68 (22.66) 

Thigh/R 23 (7.66) 38 (12.66) 11 (3.66) 

Thigh/L 18 (6) 25 (8.33) 8 (2.66) 

Knee/R 20 (6.66) 48 (16) 16 (5.33) 

Knee/L 20 (6.66) 34 (11.33) 16 (5.33) 

Lower Leg/R 25 (8.33) 51 (17) 22 (7.33) 

Lower Leg/L 19 (6.33) 38 (12) 16 (5.33) 

Foot/R 42 (14) 41 (13.66) 16 (5.33) 

Foot/L 37 (12.33) 31 (10.33) 11 (3.66) 

 

 

Table 3 shows the association of age and BMI with the 

frequency, severity, and work-interference dimensions 

of discomfort. Severity (“very uncomfortable”) and 

work interference were significantly higher among 

women aged 46–60 years than among those aged 30–45 

years (p < 0.001 and p = 0.006, respectively), whereas 

the frequency of pain did not differ significantly by age 

(p = 0.153). None of the three dimensions differed 

significantly across BMI categories (all p > 0.05). Thus, 

increasing age was associated with greater pain severity 

and work interference, but not with pain frequency, 

while BMI showed no significant association with any 

dimension. 

 

 

Table 3. Association of Age and BMI with Pain  

Baseline Characteristics 

Several 

Times/Day n 

(%) 

P-Value 

Very 

Uncomfortable n 

(%) 

P-Value 
Interference of 

Work n (%) 
P-Value 

Age (Years) 
30–45 51 (17) 

0.153 
78 (26) 

<0.001* 
48 (31.2) 

0.006* 
46–60 60 (20) 108 (36) 68 (46.6) 

BMI (kg/m²) 

18.5–24.99 23 (7.6) 

0.768 

43 (62.3) 

0.653 

23 (33.3) 

0.584 25–29.99 48 (16) 82 (64.6) 51 (40.2) 

≥ 30 40 (13.33) 61 (58.7) 42 (40.4) 

* P < 0.05 (chi-square test). Age was analysed as two categories rather than as a continuous variable. 

 

 

Results from the logistic regression analysis revealed no 

significant associations between any of the body regions 

and musculoskeletal pain. The likelihood of 

experiencing musculoskeletal pain in the hip (OR = 

1.071, p = 0.802), lower back (OR = 1.299, p = 0.347), 

and right lower leg (OR = 1.118, p = 0.717) was not 

statistically significant (Table 4). 
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Table 4. Association of Body Region with Musculoskeletal Discomfort and Logistic Regression Outcomes 

Body Region Prevalence (%) 
Chi-square (p-

value) 
Odds Ratio (OR) 95% CI P-value 

Hip 22.7 0.802 1.071 0.89–1.28 0.802 

Lower back 22.3 0.347 1.299 0.88–1.93 0.347 

Right lower leg 17.0 0.717 1.118 0.87–1.44 0.717 

Abbreviations: OR = Odds Ratio; CI = Confidence Interval. A p-value < 0.05 was considered statistically significant. 

 

Fig. 1 illustrates the VAS scores, highlighting the areas 

of pain experienced by the participants. The hip was the 

most frequently reported site of severe pain (15.33%), 

followed by the lower back (12%) and the right 

shoulder (7.33%). 

 

 
Fig. 1. Visual Analogue Scale (VAS) score for different body parts (n = 300) 

 

 

Discussion 

In this cross-sectional study of rural working women 

aged 30–60 years in a South Indian panchayat area, the 

prevalence of MSD was 76.33% (229 of 300 women). 

Both the CMDQ and VAS identified the hip and lower 

back as the two most painful areas. The third most 

painful site differed between the tools, with the CMDQ 

identifying the right lower leg and the VAS identifying 

the right shoulder. This disparity, and the difference in 

the reported hip prevalence between the CMDQ 

(22.66%) and VAS (15.33%), reflects differences in 

methodology: the CMDQ records discomfort across 

twenty body regions over the preceding workweek, 

providing a more detailed cumulative picture, whereas 

the VAS asks participants to indicate only the single 

most painful area at the time of assessment. 

Consequently, the CMDQ can capture bilateral and 

multiple-site pain, whereas the VAS restricts responses 

to one site, resulting in a mismatch in reported pain 

locations and prevalence. 

Using the CMDQ, 76.33% of the participants were 

found to have experienced MSD. Comparable findings 

have been reported in rural South India: a study in 

Chennai among rural women involved in household 

activities reported a prevalence of 75.75% [17], and 

among women working in tea factories in the Nilgiris, 

work-related MSD most frequently affected the lower 

back (87.5%), neck (80%), hips (80%), and shoulders 

(60%) [18]. These comparison populations share a rural 

South Indian, manual-labour profile broadly similar to 

that of the present sample, although differences in 

specific tasks and socioeconomic conditions may affect 

direct comparability. The high prevalence across these 

studies has been linked to mechanical stress on muscles 

and tendons and to awkward postures during lifting, 

reaching above shoulder level, and carrying or pushing 

heavy loads—exposures consistent with those of the 

present study. 

A study by Das (2022) among brick moulders—a 

workforce that, unlike the present all-female agricultural 

sample, is predominantly male and engaged in higher-

intensity upper-limb work—reported a higher MSD 

prevalence of 96.5%, predominantly affecting the hand, 

shoulder, wrist, and fingers [19]. This comparison 

should be interpreted with caution given the differences 

in sex distribution and work intensity; the elevated 

upper-limb pain among brick moulders likely reflects 

the constant, intensive use of the arms and hands 

intrinsic to that occupation. 

In the present study, the most frequently reported sites 

were the hips, lower back, and right shoulder. By 

contrast, a cross-sectional study of women in the 

software industry found a 67% MSD prevalence, with 

the neck (65.0%), lower back (62.6%), and upper back 

(56.4%) being the most affected [20]. These differences 

in pain distribution can be attributed to differing 

occupational demands: software employees engage in 
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prolonged sedentary work in fixed sitting postures, 

whereas rural women perform labour-intensive tasks 

involving frequent bending, lifting, and repetitive upper-

body movements at ground level, increasing strain on 

the hips, lower back, and right shoulder. A study of 

teachers in Terengganu, Malaysia, similarly reported the 

highest MSD prevalence in the foot (32.5%), attributed 

to prolonged standing [21]. 

A binary logistic regression analysis showed that the 

examined body sites were not significantly associated 

with musculoskeletal pain. Although positive 

associations were observed, they were not statistically 

significant. These observations indicate that 

musculoskeletal pain may be attributed to interactions 

among occupational, ergonomic, nutritional, and 

personal factors rather than to pain in any particular 

body site. 

In the present study, the proportion of women rating 

discomfort as “very uncomfortable” increased 

significantly with age. This is consistent with Krishnan 

et al. [22], who reported that nurses frequently 

experienced severe pain in the lower back and 

shoulders, with severity increasing with age. Age-

related physiological changes may contribute to 

increased pain sensitivity: older adults more often 

experience chronic conditions such as arthritis and 

osteoporosis, while changes in nervous-system pain 

processing, reduced physical activity, and psychological 

factors such as low mood and social isolation can 

amplify pain perception [23]. 

Because the sample spanned 30–60 years, the greater 

discomfort in older women may partly reflect peri- and 

post-menopausal changes, including declining 

oestrogen, increased inflammation, and loss of muscle 

mass and strength, which can heighten susceptibility to 

musculoskeletal discomfort [24,25]. However, 

menopausal status was not assessed in this study; this 

mechanism therefore remains a hypothesis rather than a 

demonstrated explanation and should be interpreted 

with caution. 

The VAS results revealed severe pain in the lower back 

and shoulder regions among the rural working women. 

Similarly, a study carried out among female farmers in 

the Kashmir Valley in India found the lower back 

(68.78%) to be the most affected area, while the 

shoulder area came second (62.94%). The prevalence of 

MSD (74.74%) in that study was almost the same as in 

the current study. This implies that the lower back and 

shoulder areas may be more susceptible when females 

are exposed to heavy physical labour in farming 

activities [26]. 

The absence of a significant association between BMI 

and pain should be interpreted cautiously. Although 

obese women had the highest mean pain score (158.92), 

the study may have been underpowered to detect a 

small-to-moderate effect of BMI, raising the possibility 

of a type II error. Furthermore, predictors of MSD were 

not modelled, and the agreement between the CMDQ 

and VAS was not formally tested; correlation analysis 

(e.g., Spearman correlation between CMDQ and VAS 

scores) and multivariable regression to identify 

predictors of MSD would strengthen future work. 

Overall, this study emphasizes that MSD is highly 

prevalent among rural working women. This highlights 

the importance of effective preventive strategies—

including ergonomic improvements, appropriate 

workplace adjustments, regular exercise, and awareness 

programmes on safe work practices—to reduce the risk 

and adverse effects of MSD. 

This study has several limitations. Its cross-sectional 

design precludes causal inference about the relationship 

between occupational activity and MSD. MSD was 

based on self-reported discomfort over the preceding 

week, which is subject to recall bias, and the standing-

worker version of the CMDQ was used although not all 

tasks were performed in a standing posture. 

Occupational exposure was not measured objectively 

(for example, by direct observation of postures or load 

weights), and potential confounders such as domestic 

workload, parity, and socioeconomic status were not 

adjusted for. Menopausal status and nutritional intake 

were not assessed. Finally, some participants appeared 

hesitant during data collection, which may have affected 

the accuracy of their responses. 

 
Conclusion 

This study reveals a high prevalence of MSD (76%) 

among daily-wage working women in the selected rural 

area, with the hip being the most affected and most 

disabling region. Increasing age was associated with 

greater pain severity and work interference, but not with 

pain frequency, whereas BMI showed no significant 

association with MSD. These findings underscore the 

need for ergonomic interventions, workplace 

adjustments, and awareness programmes targeting this 

vulnerable workforce. 
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