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Abstract
Background: Musculoskeletal conditions (MSCs) are a leading cause of pain, disability, and reduced productivity among informal-sector workers, particularly market traders exposed to prolonged standing, heavy lifting, repetitive movements, and inadequate rest breaks (da Costa & Vieira, 2010; Pega et al., 2021). This study determined the prevalence of MSCs and identified their sociodemographic and occupational determinants among traders in Rumuokoro and Choba markets, Obio/Apor Local Government Area, Rivers State, Nigeria.
Methods: A descriptive cross-sectional design was employed, recruiting 300 traders aged 30 years and above with at least six months of trading experience through random sampling across the two markets. Data were collected using structured interviewer-administered questionnaires incorporating a modified Nordic Musculoskeletal Questionnaire and sections on sociodemographic characteristics and occupational exposures. Analysis was performed using IBM SPSS Version 25, utilizing descriptive statistics, chi-square tests, and binary logistic regression at 5% significance level.
Results: The prevalence of musculoskeletal conditions was 81.7% (n=245), with the lower back (68.6%), knees (52.2%), and shoulders (44.5%) most affected. Almost half (45.3%) experienced pain daily, and 82.0% reported that pain interfered with their work. Significant sociodemographic associations included gender (females 86.2% vs males 73.1%, p=0.012), age (p=0.001), education (p=0.001), body mass index (p=0.002), and family size (p=0.004). Occupational factors independently predicting MSCs were prolonged standing exceeding seven hours daily (AOR=3.67, p=0.001), regular lifting of loads heavier than twenty kilograms (AOR=2.95, p=0.027), and absence of work breaks (AOR=0.38, p=0.004).
Conclusion: Musculoskeletal conditions constitute a major occupational health burden among traders in Obio/Akpor LGA, affecting the vast majority of this workforce. Occupational exposures including prolonged standing, heavy lifting, and absence of work breaks are fundamental drivers of morbidity. These findings underscore the urgent need for comprehensive interventions addressing prevention through ergonomic improvements at market level and treatment through accessible healthcare services.
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1. Introduction
1.1 Background of the Study
Musculoskeletal conditions (MSCs) are disorders affecting the muscles, bones, joints, tendons, ligaments, and associated connective tissues. They are among the leading causes of pain, functional limitation, and years lived with disability worldwide (Liu et al., 2022; GBD 2019 Diseases and Injuries Collaborators, 2020). The World Health Organization estimates that approximately 1.71 billion people globally live with musculoskeletal conditions, with low back pain being the leading contributor to the overall burden (WHO, 2022). These conditions are particularly common among working-age adults engaged in physically demanding occupations, where repeated exposure to ergonomic risk factors can lead to chronic pain, reduced work capacity, and long-term disability (Punnett and Wegman, 2004; da Costa and Vieira, 2010).
Work-related musculoskeletal disorders (WMSDs) are strongly associated with manual handling, awkward postures, repetitive movements, and prolonged standing (Punnett and Wegman, 2004; Hulshof et al., 2021). These exposures are common in informal work settings, where workers often have limited access to occupational health services, protective equipment, and ergonomic support (Pega et al., 2021; Wanyonyi and Frantz, 2015). In many low- and middle-income countries, informal-sector workers carry a disproportionate burden of musculoskeletal morbidity due to poor working conditions, long working hours, and limited regulatory protection (Pega et al., 2021; Afolabi et al., 2021).
In Africa, musculoskeletal disorders are highly prevalent across various occupational groups, including miners, construction workers, weavers, and market traders (Wanyonyi & Frantz, 2015; Hulshof et al., 2021). Informal workers face elevated risks due to physically demanding tasks, poor workspace design, and limited access to healthcare and social protection (Afolabi et al., 2021; Tesfaye et al., 2024). Studies among shopkeepers in Ethiopia and informal automobile artisans in Nigeria have reported high prevalence rates of work-related musculoskeletal disorders, with the lower back, knees, and shoulders being the most affected regions (Tesfaye et al., 2024; Afolabi et al., 2021).
In Nigeria, market trading is a major informal occupation and an important source of livelihood for millions of households. Traders frequently stand for long hours, lift and carry goods, bend to arrange merchandise, and work in congested spaces with inadequate seating, storage, or mechanical aids (Balogun and Owoaje, 2007; Ojukwu et al., 2017). These occupational demands increase the risk of low back pain, knee disorders, shoulder pain, and other musculoskeletal complaints (Igwesi-Chidobe et al., 2024; Bello et al., 2017). Evidence from Nigerian markets shows that load carriers, milling-machine operators, and traders experience high levels of musculoskeletal symptoms, with the lower back and shoulders being the most commonly affected regions (Ojukwu et al., 2017; Bello et al., 2017).
In Rivers State, markets such as Rumuokoro and Choba in Obio/Apor Local Government Area are major commercial hubs serving large populations within the Port Harcourt metropolis. Traders in these markets operate under conditions characterized by prolonged standing on hard surfaces, manual loading and offloading, repetitive bending, and long working hours with limited rest breaks. Despite the scale of trading activity in these markets, there is limited empirical evidence on the prevalence and determinants of MSCs among traders in this specific setting. This study therefore seeks to fill this gap by determining the prevalence of MSCs and identifying the sociodemographic and occupational factors associated with them among traders in Rumuokoro and Choba markets.
2 Methods
2.1 Study Design
A cross-sectional study design was adopted. The study was conducted in Rumuokoro and Choba markets, two of the largest trading centers within Obio/Akpor Local Government Area, Rivers State, Nigeria. Both markets operate daily and are characterized by high foot traffic, congested layouts, and informal trading structures. Trading is conducted primarily in open stalls or from tables and mats on bare concrete floors, with ergonomic infrastructure largely absent.
2.2 Study Population and Sampling
The study population comprised 300 traders in two major markets in Obio/Akpor LGA, Rivers State. Inclusion criteria were: active trading in Rumuokoro or Choba Market for at least six months, age 30 years and above, and informed consent. Exclusion criteria were pre-existing non-occupational musculoskeletal disorders, severe medical conditions interfering with participation, and refusal to consent. Sample size was calculated using Cochran's formula (95% confidence, 76.4% expected prevalence, 5% margin of error), yielding 277; with a 10% non-response adjustment, the final sample was 305. A two-stage sampling technique was used: purposive selection of Rumuokoro and Choba markets based on high trading activity and occupational health risk, followed by simple random sampling of participants from each market section proportional to section size.

2.3  Data Collection Instrument
A structured, interviewer-administered questionnaire was used for data collection. The questionnaire was developed through adaptation of validated instruments and consisted of sections addressing:
Sociodemographic characteristics: age, gender, marital status, educational level, height, weight, and family size. Body Mass Index (BMI) was calculated from self-reported height and weight using the formula weight (kg)/height (m²), with categories classified according to WHO standards.
Occupational characteristics: market location, years of trading experience, type of goods sold, daily working hours, weekly working days, standing hours per day, frequency and weight of loads lifted, typical working posture, use of assistive tools or equipment, availability of work breaks, and whether traders worked alone or with assistance.
Musculoskeletal conditions assessment: The prevalence and characteristics of MSCs were assessed using a modified version of the Standardized Nordic Musculoskeletal Questionnaire (NMQ). Participants indicated whether they had experienced pain, ache, stiffness, or discomfort in the past 12 months in nine body regions: neck, shoulders, upper back, lower back, elbows, wrists/hands, hips/thighs, knees, and ankles/feet. Pain severity was assessed using a numerical rating scale from 0 to 10, categorized as mild (0-3), moderate (4-6), or severe (7-10). Pain frequency was assessed as daily, frequently, constantly, or occasionally. Work interference was assessed by asking whether pain affected the trader's ability to work. 
2.4  Data Analysis
Data were analyzed using IBM SPSS Version 25. Descriptive statistics summarized categorical variables as frequencies and percentages. Chi-square tests examined associations between independent variables and MSCs. Binary logistic regression identified independent predictors. A p-value <0.05 was considered statistically significant.
3 Results and Discussion
3.1 Characteristics of Respondents
A total of 300 traders participated (98.4% response rate), consisting of 104 males (34.7%) and 196 females (65.3%), with a mean age of 42.7 years (±8.3). The majority (41.7%) were aged 40–49 years, and 68.0% were currently married. Educational attainment varied: 5.0% had no formal education, 19.3% primary, 45.0% secondary, and 30.7% tertiary. Mean BMI was 27.1 kg/m² (±5.2), with 44.3% classified as overweight and 21.0% as obese. Family size exceeded four members in 58.7% of respondents. More than half (57.3%) traded in Rumuokoro market, and 42.7% in Choba. Mean trading experience was 11.2 years (±7.1). Foodstuff vendors constituted the largest group (38.0%), followed by clothing/textiles (25.7%) and household items (15.0%).
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	Variable 
	Frequency (n)
	Percentage (%)

	Gender
	
	

	Male
	104
	34.7

	Female
	196
	65.3

	Age (Years)
	
	

	30 – 39
	112
	37.3

	40 – 49
	125
	41.7

	50 and above
	63
	21.0

	Mean (±SD)
	
	42.7 ±8.3

	Marital Status
	
	

	Currently Married
	204
	68.0

	Not Currently Married
	96
	32.0

	Educational Level
	
	

	No formal education
	15
	5.0

	Primary
	58
	19.3

	Secondary
	135
	45.0

	Tertiary
	92
	30.7

	Short (<1.60 m)
	38
	12.7

	Average (1.60–1.74 m)
	170
	56.7

	Tall (≥1.75 m)
	92
	30.7

	Mean (±SD)
	
	1.6±0.09

	Body Mass Index (BMI) Category
	
	

	Underweight (<18.5 kg/m²)
	12
	4.0

	Normal (18.5–24.9 kg/m²)
	92
	30.7

	Overweight (25.0–29.9 kg/m²)
	133
	44.3

	Obesity (≥30.0 kg/m²)
	63
	21.0

	Mean (±SD)
	
	27.1 ±5.2

	Family Size
	
	

	≤ 4 members
	124
	41.3

	> 4 members
	176
	58.7

	Mean (±SD
	
	5.2 ±2.1



	Market of Trading
	
	
	

	Rumuokoro
	172
	57.3
	

	Choba
	128
	42.7
	

	Years in Trading
	
	

	1–5 years
	95
	31.7

	6–10 years
	110
	36.7
	

	11+ years
	95
	31.7
	

	Mean (±SD)
	
	11.2 ±7.1
	

	Type of Goods Sold
	
	
	

	Clothing/Textiles
	77
	25.7
	

	Electronics
	32
	10.7
	

	Household Items
	45
	15.0
	

	General Merchandise
	22
	7.3
	

	Others
	10
	3.3
	


3.2 Prevalence of Musculoskeletal Conditions
The prevalence of MSCs was 81.7% (n=245). Among affected traders, 57.1% traded in Rumuokoro and 42.9% in Choba. The lower back was most frequently affected (68.6%), followed by knees (52.2%) and shoulders (44.5%). Pain severity was moderate in 38.8%, severe in 29.0%, and mild in 32.2%. Daily pain was reported by 45.3%, frequent pain by 26.5%, and constant pain by 22.0%. Work interference was reported by 82.0%, and 58.4% had stopped work due to pain. A majority (89.8%) believed their work contributed to their musculoskeletal pain.
Table 2.  Musculoskeletal Conditions Experienced by Traders
	Variable
	Frequency (n)
	Percentage (%)

	Pain Frequency (n=245)
	
	

	Occasionally
	15
	6.1

	Frequently
	65
	26.5

	Daily
	111
	45.3

	Constantly
	54
	22.0

	Pain Interferes with Work (n=245)
	
	

	Yes
	201
	82.0

	No
	44
	18.0

	Stopped Work Due to Pain (n=245)
	
	

	Yes
	143
	58.4

	No
	102
	41.6

	Work Contributes to Pain (n=245)
	
	

	Yes
	220
	89.8

	No
	25
	10.2


Note: Percentages for Affected Body Parts sum to more than 100% as respondents could report multiple sites.
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Figure 2. Prevalence of Musculoskeletal Pain by Body Region Among Respondents.
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                      Figure 3. Pain Severity Among Respondents

3.3 Factors Associated with Sociodemographic and Occupational Risk Factors Among Traders of Musculoskeletal Conditions.
Females reported significantly higher MSCs than males (86.2% vs 73.1%, χ²=6.24, p=0.012). Prevalence rose sharply with age, reaching 92.1% in those aged 50+, while marital status showed no difference. Education had an inverse association highest among traders with no formal education (93.3%) and lowest among those with tertiary education (71.7%). Obese traders had the highest prevalence at 95.2%. Larger family size and longer trading experience also correlated with higher rates, while height and goods type did not. Occupationally, longer daily hours, prolonged standing, lifting over 20 kg, not using tools, and skipping breaks were all linked to significantly higher MSCs. Posture and work assistance showed no significant association.
Table 3. Association between Bio-demographic and Occupational Risk Factors of Musculoskeletal Conditions
	Variables
	MSC
	Total (n)
	χ²
	p-value

	(Yes) n(%)
	(No) n(%)

	Overall Prevalence
	245 (81.4)
	55 (18.3)
	300
	0.02
	0.887

	Gender
	
	
	
	6.24
	0.012

	Male
	76 (73.1)
	28 (26.9)
	104
	
	

	Female
	169 (86.2)
	27 (13.8)
	196
	
	

	Age Group
	
	
	
	15.73
	0.001

	30–39
	80 (71.4)
	32 (28.6)
	112
	
	

	40–49
	107 (85.6)
	18 (14.4)
	125
	
	

	50+
	58 (92.1)
	5 (7.9)
	63
	
	

	Marital Status
	
	
	
	0.89
	0.345

	Currently Married
	169 (82.8)
	35 (17.2)
	204
	
	

	Not Currently Married
	76 (79.2)
	20 (20.8)
	96
	
	

	Educational Level
	
	
	
	18.45
	0.001

	No formal education
	14 (93.3)
	1 (6.7)
	15
	
	

	Primary
	52 (89.7)
	6 (10.3)
	58
	
	

	Secondary
	112 (83.0)
	23 (17.0)
	135
	
	

	Tertiary
	66 (71.7)
	26 (28.3)
	92
	
	

	BMI Category
	
	
	
	14.87
	0.002

	Underweight (<18.5)
	8 (66.7)
	4 (33.3)
	12
	
	

	Normal (18.5–24.9)
	68 (73.9)
	24 (26.1)
	92
	
	

	Overweight (25.0–29.9)
	113 (85.0)
	20 (15.0)
	133
	
	

	Obese (≥30.0)
	60 (95.2)
	3 (4.8)
	63
	
	

	Height Category
	
	
	
	2.56
	0.278

	Short (<1.60 m)
	34 (89.5)
	4 (10.5)
	38
	
	

	Average (1.60–1.74 m)
	136 (80.0)
	34 (20.0)
	170
	
	

	Tall (≥1.75 m)
	79 (85.9)
	13 (14.1)
	92
	
	

	Family Size
	
	
	
	8.15
	0.004

	≤ 4 members
	92 (74.2)
	32 (25.8)
	124
	
	

	> 4 members
	153 (86.9)
	23 (13.1)
	176
	
	

	Daily Working Hours
<7 hours
≥7 hours
Standing Hours Daily
<7 hours
≥7 hours
Weight of Loads Lifted
≤20kg
>20kg
Working Posture
Sitting/Walking
Standing/Bending
Use of Tools/Equipment
Yes
No
TakeBreaks During Work
Yes
No
Work Assistance
Alone
With assistance
	
	
	
	10.23
	0.017

	
	58 (71.6)
	23 (28.4)
	81
	
	

	
	187 (85.4)
	32 (14.6)
	219
	
	

	
	
	
	
	18.45
	0.001

	
	101 (72.1)
	39 (27.9)
	140
	
	

	
	144 (90.0)
	16 (10.0)
	160
	
	

	
	
	
	
	15.67
	0.001

	
	166 (76.9)
	50 (23.1)
	216
	
	

	
	79 (94.0)
	5 (6.0)
	84
	
	

	
	
	
	
	8.34
	0.080

	
	52 (74.3)
	18 (25.7)
	70
	
	

	
	193 (83.9)
	37 (16.1)
	230
	
	

	
	
	
	
	9.12
	0.003

	
	72 (72.7)
	27 (27.3)
	99
	
	

	
	173 (86.1)
	28 (13.9)
	201
	
	

	
	
	
	
	12.34
	0.002

	
	132 (75.9)
	42 (24.1)
	174
	
	

	
	113 (89.7)
	13 (10.3)
	126
	
	

	
	
	
	
	2.45
	0.118

	
	148 (84.1)
	28 (15.9)
	176
	
	

	
	97 (78.2)
	27 (21.8)
	124
	
	


Note: indicates statistical significance at p<0.05. Percentages are row percentages
3.3.1. Multivariable Logistic Regression Analysis of Factors Associated with Musculoskeletal Conditions
Table 3 shows the logistic regression results. Females had higher crude odds of MSCs (COR=2.34, 95% CI= 1.31–4.18, p=0.012), though not significant after adjustment (AOR=1.85, 95% CI= 0.97–3.53, p=0.064). Traders aged 50+ had significantly higher odds (AOR=3.45, 95% CI= 1.20–9.93, p=0.022), as did obese traders (AOR=7.84, 95% CI= 2.19–28.57, p=0.002). Occupationally, standing >7 hours daily (AOR=3.67, 95% CI= 1.82–7.41, p=0.001) and lifting >20 kg (AOR=2.95, 95% CI= 1.13–7.69, p=0.027) were significant. Family size, daily hours, and tool use lost significance after adjustment. Overall, older age, obesity, prolonged standing, and heavy lifting emerged as the main independent predictors of MSCs.
Table 4. Bio-socio-demographic and Occupational Factors Associated with Musculoskeletal Conditions
	Variable
	COR (95% CI)
	p-value
	AOR (95% CI)
	p-value

	Gender
	
	
	
	

	Male
	1.00
	
	1.00
	

	Female
	2.34 (1.31–4.18)
	0.012
	1.85 (0.97–3.53)
	0.064

	Age Group
	
	
	
	

	30–39 years
	1.00
	
	1.00
	

	40–49 years
	2.38 (1.26–4.49)
	0.009
	1.78 (0.88–3.61)
	0.107

	50+ years
	4.64 (1.74–12.38)
	0.001
	3.45 (1.20–9.93)
	0.022*

	BMI Category
	
	
	
	

	Normal
	1.00
	
	1.00
	

	Overweight
	1.99 (1.10–3.60)
	0.023
	1.96 (0.99–3.87)
	0.053

	Obese
	8.24 (2.45–27.71)
	0.001
	7.84 (2.19–28.57)
	0.002*

	Family Size
	
	
	
	

	≤4 members
	1.00
	
	1.00
	

	>4 members
	2.31 (1.28–4.17)
	0.004
	1.33 (0.70–2.54)
	0.381

	Daily Working Hours
	
	
	
	

	<7 hours
	1.00
	
	1.00
	

	≥7 hours
	2.32 (1.33–4.06)
	0.017
	1.53 (0.77–3.03)
	0.227

	Standing Hours Daily
	
	
	
	

	≤7 hours
	1.00
	
	1.00
	

	>7 hours
	3.47 (1.84–6.54)
	<0.001
	3.67 (1.82–7.41)
	<0.001*

	Weight of Loads Lifted
	
	
	
	

	≤20 kg
	1.00
	
	1.00
	

	>20 kg
	4.76 (1.85–12.25)
	0.001
	2.95 (1.13–7.69)
	0.027*

	Use of Tools/Equipment
	
	
	
	

	Yes
	1.00
	
	1.00
	

	No
	2.32 (1.29–4.17)
	0.003
	1.19 (0.60–2.38)
	0.613

	Work Breaks
	
	
	
	

	Takes breaks
	1.00
	
	1.00
	

	No breaks
	2.78 (1.42–5.45)
	0.002
	0.38 (0.20–0.74)
	0.004*

	Constant
	—
	—
	0.05
	<0.001



The findings of this study show that musculoskeletal conditions (MSCs) are a major occupational health problem among market traders in Obio/Apor Local Government Area, Rivers State. The overall prevalence of MSCs in this study is consistent with previous evidence from Nigerian informal work settings. Balogun and Owoaje (2007) reported that a substantial proportion of female traders in Sango Market, Ibadan, experienced muscular and joint pain, while a smaller proportion had chronic low back pain. Although the prevalence in the present study is higher, this may be explained by the broader definition of MSCs used here, which covered nine body regions and included pain, ache, stiffness, and discomfort over a 12-month period.
The predominance of lower back pain in the present study is consistent with Nigerian evidence showing that the lumbar spine is particularly vulnerable to repetitive bending, lifting, twisting, and prolonged standing. Ojukwu et al. (2017) reported that the lower back and shoulders were among the most affected regions among commercial milling-machine operators in South-Eastern Nigeria, with awkward postures, task repetition, reduced rest, and heavy lifting as significant determinants. Similarly, Bello et al. (2017) found that the vast majority of load carriers in Kano metropolis had at least one work-related musculoskeletal disorder, with upper and lower back pain being the most common complaints.
The high prevalence of knee and shoulder symptoms also reflects the physical demands of trading, including standing on hard surfaces, squatting, carrying goods, reaching for displayed items, and repetitive handling. These patterns align with findings among Nigerian informal automobile artisans, where prolonged standing, heavy lifting, repetitive hand movements, and working in bent or twisted positions were associated with work-related illnesses and injuries (Afolabi et al., 2021). Evidence among Nigerian construction workers similarly shows that workplace factors and worker characteristics are important determinants of work-related musculoskeletal disorders (Ekpenyong and Inyang, 2014).
Beyond Nigeria, the prevalence observed in this study is comparable with findings from other African informal work settings. In Ethiopia, Tesfaye et al. (2024) reported a high prevalence of work-related musculoskeletal disorders among shopkeepers, with prolonged standing, awkward posture, and manual handling as important risk factors. A systematic review of work-related musculoskeletal disorders in Africa also found that these conditions are common across occupational groups and are strongly linked to physical workload, poor ergonomics, and limited access to preventive services (Wanyonyi and Frantz, 2015). Similarly, Hulshof et al. (2021) reported that prolonged standing, heavy lifting, and awkward postures are significantly associated with osteoarthritis and other musculoskeletal diseases among informal workers.
The Global Burden of Disease Study estimated that musculoskeletal disorders affect a very large proportion of the global population and contribute substantially to years lived with disability (GBD 2019 Diseases and Injuries Collaborators, 2020; Liu et al., 2022). Low back pain alone remains a major cause of disability worldwide.
Work-related exposures are important preventable contributors to this burden, particularly in low- and middle-income countries where informal employment is widespread and occupational health protection is limited (Pega et al., 2021; da Costa & Vieira, 2010). The present study therefore situates Nigerian market traders within a broader global pattern: workers in physically demanding, poorly regulated informal occupations carry a disproportionate burden of preventable musculoskeletal morbidity.
From a biopsychosocial perspective, the observed associations cannot be explained by physical workload alone. Older age and higher BMI represent biological vulnerability, while long working hours, financial pressure, family responsibilities, and limited control over the work environment represent psychosocial and social dimensions of risk (Gatchel et al., 2007; Igwesi-Chidobe et al., 2024).
Conclusions
Musculoskeletal conditions were highly prevalent among traders in Rumuokoro and Choba markets, with the lower back, knees and shoulders being the most frequently affected body regions. A substantial proportion of affected traders reported frequent pain, interference with work and temporary cessation of work because of symptoms. Older age, obesity, prolonged standing and lifting loads exceeding 20 kg were associated with increased odds of musculoskeletal conditions in the adjusted analysis. These findings indicate an important occupational-health concern among market traders in the study area. Ergonomic measures aimed at reducing prolonged standing and heavy manual handling, together with improved access to occupational-health information and appropriate healthcare, may help address the burden observed in this population.

6. Strengths and Limitations
This study provides the first comprehensive local evidence on musculoskeletal conditions among traders in Obio/Akpor LGA, Rivers State. It used a validated Nordic Musculoskeletal Questionnaire, rigorous sampling methods, and included both male and female traders, enhancing the representativeness and reliability of findings. The cross-sectional design cannot establish cause-and-effect relationships; data relied on self-reporting, which may involve some recall bias; and findings are specific to these two markets, so they may not fully represent all traders across Rivers State. Additionally, clinical examinations were not conducted to confirm reported symptoms. Despite these limitations, the results offer valuable insights to guide context-specific interventions and policy development.
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