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ABSTRACT
Background
Musculoskeletal disorders cause chronic pain and disability among many worldwide. Global
Burden of Diseases 2019 reported, musculoskeletal disorders accounted for a considerable portion
of disability-adjusted life years (DALY) and the leading cause of years lived with disability
(YLDs) worldwide, accounting for approximately 149 million YLDs.
Methods
Cross sectional study conducted among 270 head load workers of twenty sheds of Azadpur mandi,
Delhi. Estimated the prevalence and associated factors studied using chi square test and binary
logistic were performed for predictor using SPSS 25.
Result
The prevalence of musculoskeletal disorder was 93 percent estimated using PNRS scale and
prevalence was 91.9 percent reported in any of the nine regions of body according to Nordic body
map assessment. Mean age was 43.84, 41.4 percent were illiterate, mean monthly income was
Rupees 12000, majority of workers migrated from other states and 72.6 percent lived in rented
houses. History of fall, number of working days, weight carried, working hours, and history of fall
and wage type were assorted with the MSD. While number of working days and wage type were
predictors for MSD.
Conclusion
High MSD was reported among head load workers. Demographic and occupational factors are
contributing to MSD. Improving the working conditions with proper regulation on working hours

and designated resting space will reduce MSD among headland workers.
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CHAPTER 1

INTRODUCTION

Background
1.1.1 Musculoskeletal Health

“Musculoskeletal health refers to the performance of the loco motor system, comprising intact
muscles, bones, joints and adjacent connective tissues.” Musculoskeletal disorders usually
correspond to pain, which is frequently chronic and results in restrictions on dexterity and
movement.

These limitations diminish individual’s capacity to engage in work and community
activities(WHO, 2024). When these conditions either originates or aggravated due to poor
working conditions, and physical factors associated to workplace it causes work related
musculoskeletal disorders (WRMSDs). This class of MSDs affects workers in a variety of
occupations and might take months or even years to develop which later become the reasons
for absenteeism, disability and costs incurred to heath care (Khan and Singh, 2018). The Global
Burden of Diseases 2019 report has focused that musculoskeletal disorder as a significant
source of disability-adjusted life years (DALY) in both developing and developed nations. It
also reported that musculoskeletal conditions represent the most substantial source of years
lived with disability (YLDs) globally, which make up 17% of the total YLDs worldwide
(WHO, 2024). When a person is exposed to heavy workload that leads to exertion of force that

has a direct effect on the body of individual. Characteristics of an individual at work are



influenced by exposure to physical factors and the organizational factors. That gives rise to
fatigue and if they are prolonged caused WMSDs (Roquelaure, 2018a). The basic risk factors
which cause the onset of musculoskeletal disorders mechanical overload, repetition frequency,
posture and accidents such as falls and work related injuries. Along with these exposures the
duration of each exposure also contributes to development of musculoskeletal disorders. The
twisted and extended body postures require high muscular strain and tension of trunk muscles
which may lead to overloading and damage of skeletal system. A WHO booklet titled
“Preventing Musculoskeletal Disorders at workplace” suggests physical environmental
conditions for instance harsh climatic conditions as a potential to combine with other physical
risk factors and aggravate musculoskeletal disorders (WHO, 2024).

Low back pain is commonly reported musculoskeletal condition that contributes to 7.4% of
Y LDs worldwide. The musculoskeletal disorders including fractures, osteoarthritis, neck pain,
amputations, gout, and rheumatoid arthritis also contribute to musculoskeletal disorders. All
of these ailments greatly restrict person’s range of motion and coordination (WHO, 2024).
To assess the MSDs, the key issue one faces is wide variation in subjectivity of pain, symptoms
and threshold of the individual except some of the MSDs such as carpal tunnel syndrome,
spinal disc herniation having reliable diagnosis (Punnett and Wegman, 2004). Due to the lack
of ideal criteria for objective evaluation,

the best way to capture the pain is through subjective complains (Punnett, 2014). However, in
various epidemiological studies dome among different occupational settings, MSD was
recorded with much similar terminology such as, musculoskeletal pain, musculoskeletal
discomfort etc. A majority of MSD burden among different occupational settings has estimated

administering Standard Nordic Musculoskeletal Questionnaire (NMQ). NMQ assesses the
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prevalence and patterns of WRMSDs. This consist of a body map specifying nine regions in
the body including neck, shoulders, wrists/ hands, elbows, upper back, hips and thighs, low
back, knees and ankles. It also records the presence of pain in these areas one week and twelve
months before the study (Crawford, 2007). The tool is translated into numerous Indian
languages as a way to evaluate the frequency of MSDs in workplaces (Gangopadhyay et al.,
2007). It can be applied in different settings such as construction sites (Alghadir and Anwer,
2015), line man operators (Padmanathan et al., 2016), brick field workers (Inbaraj et al., 2013)
and so on.

The eleven-point Pain Numerical Rating Scale (PNRS), ranging from 0 to 10, is used to rate
the intensity and frequency of pain all over the previous seven days (Mannion et al., 2007) is
also used by studies. PNRs and NMQ are described in detail in methodology chapter.

1.1.2 Occupational Health

The goal of occupational health research in public health is to maintain and advance the best
possible physical, mental, and social health for employees in a variety of jobs (WHO, 2023).
The goal is to improve working conditions, and maintaining employees' health and capacity to
work while establishing a positive and safe work environment. This will enhance worker’s
well-being and productivity. There are distinct types of work settings that are being studied
globally which can be broadly categorized into organized and unorganized sectors. India has
a workforce of over 390 million and only seven percent are in the organized sector and the rest
93% of the workforce is employed in the unorganized sector. In India, unorganized sector
accounts for 60% of GDP and operates outside the purview of official regulation and protection
(Harriss-White and Gooptu, 2001). The National Statistical Commission (NSC) report states

that GDP from unorganized sector is almost half of the total GDP (MOSPI, 2024). According
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to the Unorganized Workers' Social Security Act, 2008, an unorganized worker in India is
work at home, self-employed, or receives compensation from the unorganized sector
(Unorganized-workers, 2023). Workforces who are majorly involved in transportation, and
loading and unloading of these goods comes under service sector of economic activities
(\Valiathan, 1984).

The factors influence musculoskeletal disorders predominantly are, (a) workplace factors, (b)
lifestyle factors and (c) individualistic factors. Workplace factors include psychosocial risks
and kind of work one has to perform at worksite. The work can be sedentary which promotes
de-conditioning due to inactivation of muscles causes structural and functional deficits (WHO,
2024). Work settings which requires heavy physical load along with poor or improper postures
includes activities like lifting and removing of the goods make the handlers exposed to several
risk factors like fall, injuries, monotonously repeating the same movements are associated with
MSD and the body parts that affected mostly are hands, wrists, elbows, shoulders and back
(Mbang Bian et al., 2022).

High physical work load is a well-established risk leading to WMSD (Singh et al., 2022).
Individuals engaged in rigorous activities are more prone to report instances of encountering
physical and ergonomic risks such as awkward postures, heavy lifting, forceful exertions. And
as there are no training available in such sectors, the employers become more vulnerable to
musculoskeletal disorders (Park et al., 2019). In head load activity at market place workers
perform many laborious works for prolonged period of time. These tasks include unloading
from the truck, stacking the goods beneath the sheds, displaying samples to clients, labeling
and recording goods, creating customized parcels based on client requests, weighing the goods,

carrying the load to trucks and storing it there, and so forth. These tasks demand repetitive
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motions of the body, heavy lifting, prolonged incorrect postures, and prolonged static forceful
exertion while standing with a load. While performing these activities the head load workers
are exposed to several hazards particularly physical and ergonomic hazards. The un-
organization of work including lack of support, low wages, no fixed hours of working and
unsafe working environment make them more vulnerable to varieties of health problems

specially MSDs (Rahaman et al., 2017).

1.2. Literature Review

1.2.1 Burden of Musculoskeletal disorders in different occupations (Global context)

Annual prevalence of MSD varies among different occupations depending upon the nature of
the activities performed by the individuals. Low back pain is the most frequent form of MSDs
among all types of MSDs. In a survey of construction workers in Saudi Arabia,
musculoskeletal diseases were found to be 48.5 percent common, with low back pain and knee
pain being the most common areas of discomfort (Alghadir and Anwer, 2015). According to a
study done among union iron workers, the lower back had the highest frequency of MSD
symptoms at 56%, followed by the wrists, hands, and fingers at 40%, with an overall
prevalence of 82.8 percent (Forde et al., 2005). Iranian study among steel workers found,
46.3% reported having musculoskeletal disorders in one or more body regions in the previous
seven days and 61% in the year prior to the survey (Aghilinejad et al., 2012). A study
conducted among Iranian rubber factory workers found the prevalence of 73.6 percent of
musculoskeletal pain. It also reported low back pain prevalence (50.2%), knees prevalence
(48.5%) , and prevalence at upper back (38.1%) (Choobineh et al., 2007). Another study
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conducted among Iranian workforce and job Groups found health care workers had the
prevalence of MSDs 90.3 percent, manufacturing 86.9 percent , hand weaving sector 79.7
percent, offices 74.7 percent , and petrochemical organizations 61.5 percent one year prior to
the survey. The data also indicates that office workers have greater prevalence rates of MSD
symptoms in the neck (56.6%) and wrists/hands (46.7%) areas when compared to workers in
other industries (Choobineh et al., 2016). A study conducted in Tanzania among women
carrying heavy load to find the impact of head load carrying on musculoskeletal pain by using
PNRS found that in an average, participants rated pain in all parts of the body as being slightly

above moderate (Kadota et al., 2020a).

1.2.2 Burden of Musculoskeletal disorders in different occupations (Indian Context)

A study that examined musculoskeletal disorders related to construction workers reported that
physical risk factors, including awkward postures, repetitive movements, static postures,
vibration, contact stress, and force exertion, accounted for 77.1 percent of the variability in the
occurrence of musculoskeletal disorders (Bodhare et al., 2011). Another study conducted
among manual workers in Kolkata found MSD in minimum of one body part is 95 percent
among the workers during past 12 months (Sarkar et al., 2016). A study among 268 workers
of six occupational groups in construction work such as, masons and concrete workers,
carpenters, loading-unloading, reinforcement, labourers and others was conducted. This study
assessed the occupational stress, MSDs and quality of life. It found that 80 percent of the
participants experienced MSDs largely (40.64%) in lower back (Chakraborty et al., 2018). An
assessment of health profile of daily wage labourers was conducted in Maharashtra that found

60.76 percent of daily wagers had musculoskeletal problems (Gurav et al., 2005a). A study
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conducted in Dhaka city among garment workers found 41.9 percent of the participants had
musculoskeletal pain (Bahauddin Bayzid.pdf, 2016). The male potato cultivators experienced
a severe degree of discomfort (>4 to <7) in their lower back, based on PNRS. Workers engaged
in potato cultivation tasks suffered different levels of perceived exertion (Pal et al., 2016).
1.2.3 Causes of MSD

There are several ways in which musculoskeletal diseases can arise in head load workers and
occupations that involve rigorous activities such loading and offloading.

These ways can be broadly categorized into individual, work related and psychosocial aspects
(Cole and Rivilis, 2004).

Frameworks for MSD causation

A number of hypotheses were developed to study the association between musculoskeletal
disorders and diverse occupational environments. Some of the popular models are described
below.

(Carayon et al., 1999)

Carayon et al emphasized that personal characteristics plays the key role which influences the
linkage between organizational and psychosocial factors and occurrence of MSDs. The model
of job stress suggests that organization of work determines the biomechanical factors and
psychosocial factors and later can give rise to stress reactions, and if these stress reactions are
present for long period, it can cause MSDs. In spite of having no stress reactions the concept

still proposed the physical factors have a direct influence on health events.
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Figure 1.2 Model of work-related musculoskeletal disorder causation. (National
Research Council, 2001)

National Research Council model
Another model introduced by National Research Council (NRC) which incorporated
interrelationship between workplace related and individualistic dimensions along with

biological, psychological and social factors leading to development of discomfort causing



impairment disability. It explains that organizational factors interact with external loads and
social context. These factors have an effect on individualistic factors which has its impact on
biomechanical loading causing pain and later impairment disability (Roquelaure, 2018b).
Ergonomic or organizational models of MSDs

This model includes key ergonomic concepts like working situations variability, individual
and collective regulation of activities and leeway (Roquelaure, 2018b). In order to meet
productiveness worker develops various ways of working and these available options is called
leeway. The concept of leeway is related to idea of decision-making control in work related
stress model. The means which are available in workplace along with social environment has
an influence on individual features such as age, sex, perceptions, training, physical and mental
characteristics of the workers that is reflected upon the physical and mental health and
production of goods and services quantity and quality. Work activity variables which includes
basic conduct and movements, gesture, posture, communication and information take also has
an impact on operating method and strategies under the influence of social environment, and

requirements and tasks causing discomfort and dissatisfaction(Roquelaure, 2018b).
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Figure 1.3 Ergonomic or organizational models of MSDs

1.2.4 Risk Factors associated to musculoskeletal disorders
Physical risk factors of musculoskeletal disorders

The head load workers need to perform a series of rigorous activities as a part of their work.
These activities include unloading from truck, placing the goods in a stack under the sheds,
showing samples to customers, counting and marking on the parcels, making different parcels
as per customer’s needs, weighing the goods, and carrying the load to trucks and keeping on
the truck and so on using traditional methods for loading and offloading of the goods which
demand repetition of the body part, heavy load carrying, long duration of improper postures

and static forceful exertion for long duration while standing with load (Goswami et al., 2016),
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(Murtoja Shaikh et al., 2022), (Gurav et al., 2005b), (Bansal et al., 2020), (Kadota et al.,
2020b).However, each activity comes with unique risk on musculoskeletal system which
highly depends on the way the activity is performed (Mbang Bian, 2022). Some of the common
risks pertaining to head load workers are listed below in table 1.Long working hours with
physical overload leads to work related musculoskeletal disorders along with physical
demands such as pushing and pulling goods, lifting the goods, extreme bending, twisting while
lifting and keeping the goods and sudden movements increases the risk of complaints of MSD
across different body regions (Krishnan et al., 2021). A study conducted among goldsmiths
concluded that improper body postures and work load highly effect the health of workers
(Ghosh et al., 2010). A study conducted among miners revealed that physical activities such

as bending and lifting repetitively worsen the musculoskeletal pain (Gianchandani, 2011).

Table 1.1. Common physical risk factors among head load workers in a market place

Common risk factors Common affected body Example of activity
parts
Repetitive and monotonous Shoulder pain Separating and cleaning
movement of upper goods for making different
extremity parcels
Forceful lifting with bent Shoulder pain, arm and low  Lifting heavy goods directly
posture back pain from the ground
Carrying heavy load Neck pain, shoulder pain, Carrying vegetables and
straight on head upper back and lower back fruits parcels for different
and degenerative changes in customers
cervical spine.
Working in unfavorable  Shoulder pain, low back pain  Dragging while keeping the
postures and knee pain goods on the truck/ ground
Walking repetitively with Low back pain, knee pain Long distance walking with
heavy load and ankle pain load.
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Individualistic factors

Factors such as age, socio demographic characteristics, average monthly income and lifestyle
etc. come under individualistic factors.

Age

The functional capacity of people will be affected as the age of the person progresses. As per
previous literatures the musculoskeletal disorders prevalence has been observed as the age
increases(Holmstrém and Engholm, 2003), (Collins and O’Sullivan, 2015).

Sex

Studies report women experience higher work-related musculoskeletal disorders (WRMSDs)
but it also depends upon the different work sectors. However there are evidences where men
and women of same age has no difference in occurrence of WRMSDs (Park et al., 2018).
According a review conducted among Indian population, females experienced more low back
pain as compared to males. There are also studies reported no association between sex and
musculoskeletal disorders (Bindra, 2015).

Body Mass Index (BMI)

A study conducted among brick craftsman to find the correlation between age, tenure and
height with MSD in Lok Buntar village reported that height has no direct association with the
experience of MSD (Noor et al., 2015). A systematic review discovered the increased risk of
developing MSD mostly in lower limb due to obesity (Fortunato et al., 2021).

Studies found a positive association between MSD and body mass index. BMI is also found to
be an exclusive risk factor for musculoskeletal disorders (Viester et al., 2013).

Average Income

12



A research conducted among low income housewives to determine if physical activity and
musculoskeletal disorders are related found low household income impact on musculoskeletal

disorders (Saat et al., 2022).

Work related risk factors

Factors related to work place such as working hours, quantity of weight carried, number of
working days, rest cycle, years of experience, frequency of receiving wages is discussed as
work related factors. A study conducted among welders reported that there is a significance
relation between years engaged in work and prevalence of MSD (Dev et al., 2018). Workers
involved with repetitive, stressful work for longer duration in a single work-rest cycle and the
load carried by them has an association with musculoskeletal disorders(Sahu et al., 2010). A
significant association between duration of exposure more than ten years and work position
was reported in a study among Indian population (Bindra, 2015). Wage system is important
criteria for an industry. Higher degrees of physical effort were linked to group performance-
based remuneration, according to a Danish study of construction workers (Ajslev et al., 2015).
A study conducted in garment industry in Kolkata revealed that ill health is made up of
different occupational and socio-economic factors including poverty, lack of education, poor
working conditions, extra working hours. Through FGDs study explored that lack of time to
take rest, low wage, poor behaviour of employer has an effect on work stress which contributes

to ill health (Bandyopadhyay, 2012).

Prior to collection of data a pilot study was conducted by the researcher and observed that

MSD among head load workers in unorganized sector is a pervading problem in addition to
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participation in activities of daily living but also restricts the work at work place. Head load
workers belong to service industry who is engaged with loading and unloading of vegetables
and fruits by carrying them on their head, shoulders and back in a market place. The risk factors
that are sensitive to development of MSD. These factors include working conditions and
different ways that workers adopt in order to enhance their productivity which involves intense
physical activity, repetitive movements, improper postures, exertion on limbs, and prolonged

hours of working without proper rest cycle.

1.2.5 Present framework for my study
The study aimed at studying the prevalence and individual and work related factors associated

with the musculoskeletal disorders (Please refer Figure 4).

Individual factors Work place factors Physica! TESk LEELOrS
Age Working hours Lifting
Ta Resteycele Carrying

BMI Years of experience Distance covered

Average Income Working days
Wages

Heavy load
Improper postures
Repetitive movements

Outcome- Musculoskeletal disorders (MSDs)

Figure 1.4 Possible factors associated with MSD
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1.3 Rationale

There are studies available conducted among construction workers, miners, weavers, farmers
and brick industry etc. which involves head loading. However, studies specifically related to
market areas are very few and no study has been conducted in Azadpur mandi, Delhi. The
market serves as an essential center for the distribution and wholesale trade of vegetables and
fruits. Azadpur mandi is situated in North Delhi district in NCT of Delhi state. Along with
national capital region it caters to different states within India and outside India. The frequency
of MSDs among workers who engage in demanding occupations has been linked to a number
of factors. With a focus on head load workers in Delhi's Azadpur market, the study estimates

the prevalence of MSDs and associated factors.

1.4 Objectives of the study

Primary objectives:

e To estimate the prevalence of musculoskeletal disorders among head load workers of
Azadpur mandi, Delhi.

e To study the factors associated with musculoskeletal disorders among head load
workers of Azadpur mandi

Secondary Objective:

e To study different postures adopted by the laborers associated with pain in different

body parts.
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CHAPTER 2

METHODOLOGY

The study aims to assess burden of musculoskeletal disorder and the associated factors among 18
years and above head load workers in Azadpur Mandi, Delhi. The objectives also include to study

different postures adopted the laborers associated with pain in different body parts.

First section includes, the data collection methods such as, study design, study setting and sampling
strategies along with the inclusion and exclusion criteria of study participants. The first part is
followed by the data collection techniques used to obtain information. In the last part of chapter,
the steps taken for maintain the ethical considerations of conducting the research have been
described.

2.1 Study type/ design

To achieve the objectives of the study, a cross sectional study design was followed. An interview
schedule for assessing prevalence of musculoskeletal disorders and to study associated factors with
musculoskeletal disorders among head load workers, Azadpur mandi, Delhi was administered.
2.2 Operationalization terms

Head load worker: Workers involves in loading and unloading of goods on their head, shoulders

and back in a market place.

Commission agent: Agents facilitate loading and unloading of goods in mandi and are hired by the

farmers, they supervise the job of head load workers.
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2.3 Study setting
This study was conducted at the Azadpur mandi a wholesale market for vegetables and fruits. The

market is located in the North Delhi district of National Capital Territory, administered by the
Agricultural Produce Marketing Committee (APMC) of Delhi. It serves as a vital centre for the
distribution and wholesale trade of agricultural products mainly vegetables and fruits for many
states in India such as Bihar, Jammu and Kashmir, Punjab, Haryana, Rajasthan, Himachal Pradesh,
Mumbai, Tamil Nadu. The trade also occurs internationally where many fruits and vegetable are
export and import to different countries such as China, Thailand, California, Nepal, and Pakistan
etc. (Raheja, 2017). It employs approximately 20,000 to 30,000 laborers involved in the manual
handling of goods. There are 20 sheds in the area where these head load workers work under
commission agents. The workforce which is majorly involved in head loading and unloading of
the vegetables and fruits are popularly known as “Palledars”. This occupation is exposed to
various occupational health hazards as it requires intense manual labour including heavy load
lifting and carrying even in extreme climatic conditions. As this particular occupational group
lacks a well-defined institution making it a part of unorganized workforce, | selected this

occupational group as a part of my research.
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2.6 Sample Size
The sample size was estimated with an assumption of a 77.1 prevalence rate based on a study on

work-related musculoskeletal disorders among construction workers from Andhra Pradesh
(Bodhare et al., 2011). Assuming 95% confidence interval, 5 percent of precision estimated sample
size was 270 and with 10 percent non response rate, the total sample size was 297 which was
rounded up to 300.

2.7 Sample selection procedure
2.7.1 Inclusion criteria and exclusion criteria

Inclusion Criteria

e Men and women engage in head load in Azadpur Mandi, Delhi.

e Workers working for at least 1 year
Exclusion Criteria

e Workers who do not directly deal with head load

e Workers working with less than 18 years of age.
2.7.2 Sampling strategy

All the sheds (N=20) were included in the study. Since the target population falls within the
unorganized sector and does not possess a precise employment roster, the selected sampling
approach for the study will be systematic random sampling. The method relies on the total
count of registered commission agents with the APMC and available on APMC website.
Average numbers of commission agent per shed were 100 and average numbers of head load

worker works under an agent ranged from 5 to 10. So, to ensure representation of commission
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agents consecutively 3 commission agents were approached on that particular day and then 5
workers per agent were approached. After taking consent from the participants in an average
4 workers participated in the study that worked out to be 270 out of 300 approached. Process
of systematic could only be followed till commission agents, in order to select participants, the

procedure could not be followed.

| Avg, 4 workers
were
interviewed

Total 20 sheds All approached

[]
Under 20 Each CA has 5-

Final sample

sheds,2087 CA 10 workers 270

[ ] 3 CAselected
1 Shed, 100 CA consecutively
in each shed

Figure 2.3 Sampling procedure

2.8 Data collection
Data collection process was undertaken from 2" January to 26™ February 2024 using a

structured interview schedule (as detailed in ANNEXURE- 3). Hindi version of the tool was
pre tested. The tool was intended to capture the nature and consequences of musculoskeletal

disorders along with some potential social, individual and occupational risk factors.
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2.8.1 Components of data collection

Structured interview included the following sections:

Section — 1 contained questions about personal and socio- demographic background of
participants intended to capture age, sex, education status, family type, marital status,

ownership of the house, monthly average income, number of children, migration.

In section 2 anthropometric parameters were taken that include height and weight of the
individuals. Height of the participant was recorded using standard inch tape. While weight was

measured with digital weighing machine HealthifyMe.

In section 3, information regarding medical history for the one year prior to data collection
such as, hypertension, diabetes, cancer, history of fall, varicose vein, constipation and others
were collected. Participants were also about if they have experienced any illness in past 15
days except acute illness such as viral fever with myalgia/ arthralgias or accidents unrelated to

workplace.

Section 4 gathered information related to work; years of engaged in work, type of good they
lift, daily duration of work, extra hours of working, different activities required as part of their
work, any tools used to lift and carry the load, distance covered by them while carrying the
load on head, back and shoulders, maximum weight carried, days of working, frequency of
receiving wages, items used to make their work easy, impact of pain on their work, hours of
taking rest in a day. In addition, information on fall during working hours, and other injuries

was also collected.
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Section 5 — This section includes modified version of Standard Nordic Musculoskeletal
Questionnaire which enquire about having pain any of the nine regions specified in the scale

for past 12 months and for last 7 days. The Body map present in scale is shown in Annexure.

Section 6 — This section has Pain Numeric Rating scale ranging 0 to 10 and consisting four

questions related to pain in last 7 days.

Section 7 — This section has the pictures of the postures that being commonly adopted by the
workers in market. Each participant was asked to choose one of the postures that they

commonly adopt during their work in three categories.

Utilizing the ODK Collect app, data was gathered and simultaneously downloaded as an Excel
document.

2.9 Data Cleaning
Data entry was done in Microsoft excel and imported the data in IBM SPSS version 25 for
windows after masking all the identifiers of collected data which was verified for the purpose of
cleaning by running frequency in SPSS software. In the process of cleaning other errors have
been rectified.

2.10 Analysis of Data
Univariate and Bivariate analysis were done to assess the prevalence of musculoskeletal
disorders and to study the associated factors with it. Initially, frequencies of all the variables
generated and for continuous variables the mean, median and mode were generated. For the
variables which have skewed values, median was preferred against mean for analysis. In order

to examine the association between musculoskeletal problems and other variables, Pearson Chi
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Square test or correlation whichever was appropriate. The variable which had a p value < 0.05

regarded as statistically significant.

Multi variable analysis performed to variables which found to be significance. For that the

predictors for musculoskeletal disorders were included in the regression model which had p

value lesser than 0.05.

2.11 Data Storage

The hard copies of consent forms have been kept by the principle investigator and responses
of interview schedule have been kept digitally. In order to maintain the confidentiality and
privacy of the collected data a respondent was assigned with a unique identity number. The
principal investigator and her guide can only access the identity number. The personal details
of any participant were not shared under any circumstances. The data would be preserved for
the next five years from the date of collection and afterwards the entire dataset will be

destroyed.

2.12 Outcome variable
Musculoskeletal disorders

As a cross sectional study it aimed to capture musculoskeletal disorder which can be seen as
pain, ache, discomfort in various anatomical regions that forms the locomotor system of the
body. The Nordic Musculoskeletal Questionnaire and Pain Numeric Rating scale was used to

collect data on one year and seven days prior to data collection.

Completion of Nordic Musculoskeletal questionnaire was done by showing a body map

highlighting different sites of pain. Using Nordic body map information on musculoskeletal
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disorder symptoms in the regions of neck, shoulders, elbow, wrist/ hand, upper back, low back,

hips/ thighs, knees and ankles/ feet in past 12 months and past 7 days.

Further the Pain Numeric Rating scale: It is an 11-point scale (0- 10) which rates the intensity

of pain by administering verbally.

Instruction given for using the PNRS was please indicate on the line below with zero to ten,

where zero is no pain at all and 10 is the worst pain imaginable.

Participants suggested a number between 0 to 10 (11-point scale) for current pain, worst, best
and usual pain in the last one week. As there is a daily fluctuation in pain, an average rating
over the preceding weeks (average of best, usual and worst pain) is recommended (Mannion

et al., 2007).

The average rating of PNRS from zero considered as no pain, one to four considered as mild,

five to six as moderate and seven to ten was considered as severe (Serlin et al., 1995).

Mild pain can be termed as a category when there is noticeable little pain that does not lead to

interference of the activities of daily living.

Moderate pain can be referred to the pain that impede significantly in activities of daily living.

The pain which makes anyone disabling or feel unable to work or perform tasks of daily living

and limits accessibility to social, physical, and sleep was classified as severe pain.
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2.13 Ethical consideration
The investigator initially shared the information sheet containing the objectives and

possible outcome of the study. After obtaining the consent form duly signed by the
participant, the investigator collected data. The participation in the data collection was
purely voluntary and participants were free to withdraw at any point of data collection or
refuse to answer some questions. Ethical clearance was obtained from the Institutional
Ethics Committee (IEC) of Sree Chitra Tirunal Institute for Medical Sciences and

Technology (SCT/IEC/2176/DECEMBER-2023).
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CHAPTER 3

RESULTS

This chapter is divided into, research setting, socio demographic profile, the work related factors,
medical history, impact of pain and other associated factors.

3.1 Overview of the research setting with a focus on occupation:

The findings from observations and informal conversations revealed that the market was an open
area and recently during Covid 19 in 2020 the tin sheds were installed for each shed before that it
was an open area. The mandi was well connected to the main road and there were check posts
available for trucks in three main gates. On the way inside market, there is an open market area
where vegetables and fruit retailers sit on the ground to sell the fruits and vegetables. Then there

was a wholesale market of vegetables and fruits where these head load workers work.

3.2 Personal and socio- demographic profile of workers currently engaged in

head loading
There was a huge work force involved in Azadpur market in different areas of occupations like

there are contractors, commission agents, clerks (munshi), retailers, guards and head load workers

(palledars).

Data was collected from 270 head load workers and out of them 15.6 percent of women and 84.4
percent of men consented to participate. The median age was 44 years and the participant’s age
ranged 19 to 68 years. Half of the participants (51.8%) were aged 44 years and below. Almost all
(93.7%) of the workers were married and 99.6% have come from other states. Out of 270
participants 72.6 percent stay in rental homes, 15.6 percent resides with in mandi, remaining are

living in either in slums or having own house shown in Table 3.1.
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The mean BMI was found to be 23.4 kg/ m? with a standard deviation of 3.4.

Table 3.1 Personal and Socio- demographic details of study participants (N=270)

Variable Category N (%)

Age Mean+ SD 43.84+ 9.99

Marital Status Married 253 (93.7)
Others 17 (6.3)

Family Type Joint 236 (87.4)
Nuclear 34 (12.6)

Education No formal schooling 121 (44.1)
Primary school onwards 149 (55.9)

Type of House Rent 196 (72.6)
Mandi 42 (15.6)
Others 32 (11.9)

Average Monthly Income | Meant SD 11355.56+3118.3
Median 12000

BMI Meanx SD 23.4980+3.45053
Median 23.3294

Weight Meanx SD 62.13+ 9.83
Median 61.50

Height Mean+ SD 162.6+ 7.26
Median 164

3.3 Work related information
All the participants mentioned that there was no fixed working hours and they work a minimum 7

hour to maximum 24 hours on working day. The median number of years of work with head
loading among workers is 18. Only 11.1 percent of the participants were having registration in
Agricultural Produce Marketing Committee thus it shows that there is no organization within this
occupation. The head load workers were involved in many activities as shown in graph 3.1 as their
part of work and according to the survey each activity requires at least 3 hours to complete. The

type of the good that workers carry most frequently was gunny (44.1%) as mentioned in table 3.2.
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Table 3.2 Type of parcels carried by workers (N= 270)

Type of Goods carried n (%)
Gunny 111 (44.1)
Wooden crate 66 (24.4)
Plastic crate 53 (19.6)
Cardboard carton 26 (9.6)
Cardboard carton and gunny 9 (3.3)
Gunny and plastic crate 5(1.9)
L, 300
= 250 o %
£ 200 43%
= 150
s 50 I
s % B B =

Unloaing Placing Making Weighing Marking Carrying Keeping Others

from the  different parcels onthe theload parcels
fruck  parcels parcels parcels  back ontruck
unders
shed
Different Activities

Figure 3.1 Activities performed by the head load workers

More than half (59.6%) of them did not rest in between their working hours and all the participants
reported that there was no designated place for resting. Among 270 participants 46.7 percent of

participants used tools to mention in table 3 to ease their work and none of the participants were
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engaged in any other occupation. Among 270 participants 24.8 percent have experienced fall at

workplace in past once year.

The average weight carried by the workers was 47.72 kg (SD 18.007) and mean distance covered
with the load is 612.96 meter. Most of the participant’s self-reported the shed distance as 400 meter
and the maximum the distance they cover was 1000 meter, according to the survey, 40.7 percent
people take stipulated time for rest and median for taking rest was 60 minutes. Most of the workers
spend 12 hours in the mandi as their working hours, and 27.8 percent of the participants spend
more than 12 hours as shown in table 3.3. There are two kinds of head load workers, first who
were only limited to shed and work with in it. The other kind of the workers was not limited to a
particular shed and work anywhere within mandi wherever the work was available. Through the
survey we got to know 64.1 percent received their wages once a week and others received daily.
The most used postures during lifting was direct bending, while carrying the load on one limb
above shoulder for longer duration and placing the parcel involved one limb straight and bending

both limbs while lowering the goods.
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Table 3.3 Work related information of study participants (N=270)
Variable Category n (%o)
Years engaged in work Meanx SD 18.91+ 8.321
Median 18.00
Hours work in a day Meanx SD 12.2 + 2.394
Median 12.00
Spent more than 12 hours More than 12 hrs 76 (27.8)
12 hrs and less 194 (72.2)
Hours of the mandi change  Change in mandi hours 4 (1.5)
according to weather No change in mandi hours 266 (98.5)
Max. Weight carried as Mean+ SD 47.72+ 18.007
head load Median 45.00
Distance covered carrying Mean+ SD 612.96+271.74
load (m) Median 400.00
Washroom facilities Present 177 (65.6)
Absent 93 (34.4)
History of fall at History of fall 124 (45.9)
workplace No history of fall 146 (54.1)
Frequency of receiving Daily 97 (35.9)
wages Weekly/ Monthly 173 (64.1)
Injury other than fall at 43 (15.9)
work place
Working Days Mean+ SD 6.15+0.36
Median 6.00
Stipulated time for rest N 110 (40.7)
Meant SD 59.3+ 39.8
Median 60 min
Any tools used Tool used 125 (46.7)
No tool used 145 (53.3)

For estimating the prevalence of musculoskeletal disorders, the PNRS score was used after
computing the average of the last three questions out of four of the scale (Discussed in detail in
the methodology section). The prevalence of severity of MSD for mild, moderate and severe is
63.7 percent, 27.8 percent and 1.5 percent respectively (Table 3.4). And the overall prevalence of

musculoskeletal disorders by using PNRS came to be 93 percent. Nordic body map was
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administered to find the musculoskeletal pain in different regions. Out of 270 participants, the
annual prevalence of musculoskeletal problems affecting any of the nine body regions was 91.9

percent.

Table 3.4 Impact of Pain on Participants (N=270)

Variable Category N (%)

Absent from duty (presence of muscular 30 (11.1)

pain in last 6 months)

Performed partial duty (presence of 42 (15.6)

muscular pain in last 6 months)

Still performed duty (presence of 111 (41.1)

muscular pain in last 6 months)

Experiencing persistent outside work 138 (51.1)

hours

Pain impact - everyday activities and 99 (36.7)

routines

Pain impact- in working 123 (45.7)

Pain severity No pain 19 (7)
Mild 172 (63.7)
Moderate 75 (27.8)
Severe 4 (1.5)

There were 51.1 percent of the participants who experience persistent pain outside work hours and
due to pain not only 45.7 percent find it difficult in working but also 36.7 percent of them

experienced challenge in performing normal daily activities (Table 4).

31



Joint wise musculoskeletal pain

180

B2 160 63%

£ 140 0%

o

5 120

g 100 24.4%

@ go

w60

o 40

= 20
o & o Ry g o o & &
& b3 o N e ; & s
= N &° éoo 2 &0 P W

o R &.‘7\ P A

Name of joints

Figure 3.2 Number participants experiencing pain in any one joint in past one year (N=270)

Table 3.5 Percentage of participants experiencing pain in different regions in past one year

Joints Neck Shoulders Upper Elbows  Wrists/ Low Hips/ Knees Ankles
N=270 back hands  back Thighs

No. of 22 28 10 13 11 170 20 135 66
participants

Percentage 8.1 10.4 3.7 4.8 4.1 63 7.4 50 244

3.4 Factors Associated and predictors to musculoskeletal disorders

Table 3.6 presents the factors associated with musculoskeletal disorders. For finding the
association we performed. The variables that were found significant in Pearson chi square test
were considered for binary logistic regression. The MSD used as an outcome variable while
analyzing the binary logistic regression was categorized as pain and no pain. This was based on
merging no pain and mild as no pain and moderate and severe as pain. For pain category, moderate
and severe levels of pain were merged together and no pain and mild level of pain were clubbed
as other category. It so happened even median came out to be 3.67~ 4 which was also falling into
mild category.
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Table 3.6 Factors Associated to Musculoskeletal disorders

Variables Category N =270 Pain (%) No pain P value
(%)
History of fall Having 124 47 (37.9) 77 (62.1) 0.004
history of
fall
Not having 146 32 (21.9) 114 (78.1)
history fall
Max. Weight Below 45 Kg 127 27 (21.3) 100 (78.7) 0.006
carried 45 Kg and 143 52 (36.4) 91 (63.6)
above
No. of Working for 229 57 (24.9) 172 (75.1) <0.001
working days 6 days
Working for 41 22 (53.7) 19 (46.3)
7 days
Stipulated 60 min and 95 22 (23.2) 73 (76.8) 0.015
time to take below
rest N (110) Above 60 15 8 (53.3) 7 (46.7)
min
Injury 43 18 (41.9) 25 (58.1) 0.048
227 61 (26.9) 166 (73.1)
Frequency of Daily 97 41 (42.3) 56 (57.7) <0.001
receiving Weekly/ 173 38 (22.0) 135(78.0)
wages monthly

For the purpose of analysis maximum weight carried by the workers and stipulated time to take
rest were categorized on the basis of median. History of fall, number of days, maximum weight
carried, stipulated time, any injury other than fall in workplace and frequency of receiving wages
were some of the variables were significantly associated. All variables that were found

significantly associated were considered for further analysis.
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Table 3.7 suggest that head load workers who had history of fall has 2.164 higher odds of getting
musculoskeletal disorders as compared to workers who did not have and this association was found
to be statistically significant. Head load workers who carried less than 45 kg weight had 52.7
percent lesser odds of experiencing musculoskeletal disorders and a strong association can also be
seen with p value of 0.006 which is statistically significant. Workers who had experience any
injury other than fall has 1.954 times higher odds of occurrence of musculoskeletal disorder as
compared to workers who has not experience injury other than fall at workplace, however the
association is nearly reaching significance. With the 95 percent of confidence interval (0.086,
0.809), workers who took rest more than 60 minutes had 73.6 percent higher odds of experiencing
musculoskeletal disorders compared to those took rest for60 minutes and less. Participants who
were receiving wages daily have 61.6 percent higher odds of MSD as compared to those receives
wages weekly or monthly with a Cl of 0.224 to 0.660 and the association was also statistically
significant. There were 3.949 times higher odds of having musculoskeletal disorder among
workers who work for seven days when compare with workers who were working for six days and

this was statistically significant (p value = <0.001).

Table3. 7 Associated factor to predictor variable
Variable Category P- value Crude OR 95% ClI
History of Having 1.275, 3.710
fall history of 0.04 2.164
fall

Not having Reference

history fall
Max. weight Below 45 0.272, 0.8145
carried kg 0.006 0.473

45 kg and Reference

above

Any injury Any injury 0.99,3.841
other than 0.05 1.954
fall No Injury Reference
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Stipulated 60 min and 0.086, 0.809
time to take below 0.020 0.264
rest Above 60 Reference
min

Frequency Daily 1.515, 4.464
of wages 0.001 2.601

Weekly/ Reference

monthly
Working 6 days <0.001 0.286 0.145,0.567
days 7 days Reference

Multivariable logistic regression was done controlling the effect of confounders. After controlling

the other factors we analyzed that working days and frequency of receiving wages were strongly

associated to musculoskeletal disorders as mentioned in Table 3.8, according to which workers

who were working for 6 days has 62.9 percent lesser odds of having MSD as compared to head

load workers working for 7 days. Similarly, head load workers who are receiving wages daily have

2.601 higher odds of experiencing musculoskeletal disorders as compared to workers who are

receiving wages weekly.

Table 3.8. Binary logistic regression with multiple variables

Variable Categories Crude OR Adjusted OR P-value
(95% CI) (95% CI)
Working days 6 days 0.286 0.371 0.006
(1.765, 6.918)  (0.182, 0.756)
7 days Reference
Frequency of Daily 2.601 2.121 0.009
R e Io] (1.515, 4.464)  (1.206, 3.730)
Weekly/ monthly Reference
History of fall Having history of 2 164 1.686 0.069
fall (1.275,3.710)  (0.960, 2.962)
Not having history Reference

of fall
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CHAPTER 4

DISCUSSION

4.1 Discussion

Studies on Musculoskeletal disorders (MSD) across different occupational categories are studied
generally. However, MSD among specific occupational groups such is head-load workers are
scarce. This study is on MSD among head-load workers of Azadpur mandi, a wholesale market
place that markets vegetables and fruits catering to the demands of National Capital Region of
Delhi, that includes Delhi, New Delhi, Ghaziabad, Noida and Gurugram spread over in three states.
Total quantity of fruits and vegetables handled in a day is 11845.37 tonnes (APMC, 2023). The
market employs about 50,000 workers on a daily basis. The Azadpur market open all 365 days of
the year without any break. The market handles 5000 to 8000 trucks a day, that supplies fruits and
vegetables brought from different states and some of the neighboring countries (Raheja, 2017).
The head-load workers engaged activities such as offload goods from the trucks, load goods to
trucks, packing parcels and packages, display goods to inspecting customers, weighing the parcels
and marking the parcels. All these activities require rigorous efforts that many at times lead to fault
postures while handling and end up in MSD. The aim of the present endeavor is to study the above

mentioned issues in the Azadpur mandi.

36



The present study found the prevalence of MSD as 93 percent using the Pain Numeric Rating
Scale. The prevalence is closer to that of another study of construction workers in Karim Nagar,
found 77 percent of MSD prevalence (Bodhare et al., 2011). As there are no studies among head
load workers, similar occupation as this, namely construction was taken for comparison. Another
important assessment used for MSD is using Nordic body map to find the regions of
musculoskeletal pain. The current study demonstrated that 91.9 percent of people had
musculoskeletal issues each year that affected one or more of the nine body regions. This result is
more in confirmation with another research of construction workers (Chakraborty et al., 2018)
found that 80 percent of participants experienced some form of MSDs in the last twelve years prior
to the study. Present study reported that lower back is the most common site of pain which is in
confirmation with a previous literature conducted among construction workers (Chakraborty et al.,
2018). In accordance to present study the second afflicted region is knee with 50 percent of
prevalence which is closer to the findings of a construction worker study (Alghadir and Anwer,

2015) who indicated prevalence of 20 percent of knee pain in past 12 months.

Age of the head load workers ranged from between 19 to 68 with the mean age of 43.84 is an
agreement with the study conducted among construction workers (Alghadir and Anwer, 2015). A
study (Patil et al., 2018) conducted among farmers to study the prevalence and health impact of
musculoskeletal disorders found age as one of the associated factors with musculoskeletal

disorders, however in present study age is not found to be statistically significant. As the result
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section of the current study states that the participation of men was more (84.4%) and the women

were less (15.6%) which is in concurrent with a study (Reddy et al., 2016).

The Azadpur mandi is a state government facility managed by Delhi Development Authority
(DDA). This has 20number of sheds and four cold storages. These are managed by contractors of
the shed who deal with arrival of the goods to the sheds, commission agents who facilitate loading
and unloading of goods in mandi and are hired by the farmers, and the agents employ weekly
wagers and daily wagers. Commission agents supervise the work of head load workers, who are
central to this loading and unloading and these workers receive their wages directly from farmers
however their work is supervised by commission agents. There are in total twenty sheds employing
3664 commission agents/wholesalers (APMC, 2024), about 20000 to 30000 workers; that

functions from 3:00 AM to 10:00 PM or at times work round the clock.

Similar to other musculoskeletal disorders studies, the factors associated under socio-demographic
characteristics such as age, sex, education, family type, housing, native or belong to different

regions, marital status were included.

The Karimnagar study of construction workers reported the age of the respondents in the age group
of 16 to 64 years (Bodhare et al., 2011). Present study age group was ranged from 19 to 64 years
with the mean age of 43.87. The sex distribution of the present study shows that out of 270
individuals and out of them 15.6 percent of women and 84.4 percent of men this finding is in

consistent with another study (Bodhare et al., 2011).

Within present study there were 44.1 percent of the participants did not obtained any formal

education and 55.9 percent have received some kind of formal education. This findings is different
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from a research conducted among 155 head-load brick field workers found a small percentage of
respondents (16.1%) had completed primary school, and majority had no formal education
(Rahaman et al., 2017). Almost (93.7%) all participants in this study were married. Almost all
(99.6%) are from other states and many (87.4%) belonged to joint family. As mostly belong to
different regions, it is found that most of the participants (72.6%) live on rent and 15.6 percent
reside in mandi and remaining participants live in slums or own house. The average monthly
income was found to be Rs. 11355.5. A review found low and middle income countries for
agriculture and musculoskeletal disorders (Kumar et al., 2019) from four studies were found
associations between back pain with lower monthly income. This is in consistent with present
research that shows that 64.9% of participants out of 202 experienced low back discomfort while

earning Rs.12000 monthly.

The study at hand found the participants were involved in lifting heavy weights that includes
lifting, moving while loading and offloading for longer duration. This finding is in consistent with
a study from Calcutta conducted among manual workers (Sarkar et al., 2016). Such activities cause
high force in muscular-skeletal system as they requires high muscular forces that lead to muscle
fatigue (Preventing musculoskeletal disorders in workplace, 2024). Present study shows that in an
average head load workers have worked for 18 years. This finding is in confirmation with the
Kolkatta study (Sarkar et al., 2016). In present study we could not find any association between
years engaged in work and musculoskeletal disorders, however a study conducted among waste
loaders of Mumbai (Salve et al., 2017) found longer years of work had a significant increased
likelihood of MSD. Present study demonstrated, on average individuals work for tweleve hours a
day and 27.8 percent of the participants even work more than 12 hours. This study shows that in

an average participants work for at least 12 hours a day and out of 270, 27.8 percent of the
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participants worked more than 12 hours. In spite of no statistical significance between working
hours and musculoskeletal disorders. A study conducted among construction workers (Alghadir
and Anwer, 2015) shows that there was no association between working hours per day and
musculoskeletal pain which is in consistent with our study. Most of the women work for seven to
eight hours a day. This is because, women have additional domestic responsibilities that does not

permit them to work beyond eight hours.

The association between carrying more weight and MSD was found in this study. This finding is
in consistent with the findings of Kolkata study conducted among manual workers (Sarkar et al.,
2016). In the present study, participants carried different forms of goods as discussed in results.
The forms of goods are different for different sheds. It is also found that women working in fruit
handling sheds and women carry them on head while men deal within the same sheds carry plastic
crates, wooden or gunny bags. For these forms of goods determine the type of tool requires for
carrying by them include kundi (hook shaped tool) which can specifically be used to lift the gunny

bags while other forms of goods may be lifted without any tool.

Addition to carrying heavy goods the workers also have a problem of not following appropriate
posture and that makes it difficult to establish the in general posture on musculoskeletal disorders.
the mostly used postures during lifting is direct bending, while carrying the load on one limb above
shoulder for longer duration and mostly keeping their one limb straight and bending both limbs
while lowering the goods which is positively associated with musculoskeletal disorders (Das,

2014).

There were instances where the head load workers reported falls. The history of fall is associated

with musculoskeletal disorder. This was not found any other literature.
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A construction workers study in India (Jaiswal and Veerkumar, 2016) found the prevalence of

injury was 25.4 percent and the present study found 41.9 percent reported an experience of injury.

It was found that 34.4 percent of participants reported poor accessibility to washroom facility in
market premises. The distance of the washroom from some of the sheds was farther and time
consuming. All participants reported that mandi had no facility of resting. The stipulated time for
rest is associated with musculoskeletal disorders. This finding is in confirmation with another

study conducted among fisher women in Trivandrum (Rahim et al., 2024).

The participants working for six days has 62.9 percent lesser odds of having MSD as compared to
head load workers working for seven days. The frequency of wages was significant with the
musculoskeletal disorders; however, a study on construction workers found association between
wage system and risk factors for musculoskeletal disorders (Ajslev et al., 2015) found no
association between both the variables but they found an association between ankle pain and wrist

pain with wages.

In general, present study did not find an association between socio-demographic factors and
musculoskeletal disorders. Occupational factors such as frequency of wages, in working days and
working conditions found to be different comparing to other occupations. These variables along
with some variables such as in inaccessibility to washroom facilities, no resting facility reflects

the unorganized and unregulated nature of this occupation.
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4.2 Conclusion

A rare occupational group namely head load workers working in vegetables and fuits whole sale
market engaged in rigrous activities as being studied. It has been found high levels of
musculoskeletal disorders due to the nature of work, the actual precvalence of MSDs found to be
associated with occupation related factors such as type of work, working conditions, working
hours, compensation and rigrous work. Like any other occupation the unorganized sector such as
head load workers, lack recognition of their health and well being. Inspite of their contribution to

the economy, they were never been focused for any public health.

Age distribution of head load workers and education qualification shows there are still

unemployement for who are working for an average salary of Rs 12000 per month.

Azadpur mandi established as a market place since 1977 even after 46 years the market uses
conventional practice with minimal technology interventions that cause MSD, drawsthe attention
of the researcher. Basic infrastructure modification such as introduction of technology for
facilitating unloading, loading and lifting the weight and the movements would have solved of the

larger prevalence of musculoskeletal disorders.

Unless the authorities address the basic needs of the work place such as restrooms, retireing rooms,
proper drinking water facilities, lighting, safety and security of the workers, working such types
of larger markets will be denied of their basic entitlements along with exposure to musculosketal

disorders.
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Recommendations

e An effort should be made to enhance the infrastructure of the market to improve the

working condition of the workers.
e Training to headload workers can be given for lifting and carrying heavy load on head.
e Provision of retiering rooms specially for the workers who lives within mandi.

e Proper seating facilities for head load workers along with resting stations will improve the

MSD status among head load workers.
e Proper drinking water facilities can be included in Azadpur market.

e Policies regarding the fixed amount of wages can be brought to improve the economic

status of the head load workers.

Strengths

e Standardized tool for estimating prevalence of musculoskeletal disorders and can be

replicated.

e The study of risk factors for musculoskeletal disorders among head load workers helped for

better understanding of occupational risks come along with this occupation.
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Limitations

e The data was collected for only two months (January and February), which may effect the

generalization to other months.

e Due to the limited time the sample size could be reached 270, larger sample size may add some

more clarity.

e Due to nature of work, there were only few women who particpated in the study.

e Detailed information on activities are not being collected.
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ANNEXES

Annexure 1

Achutha Menon Centre for Health Science Studies (AMCHSS)
Sree Chitra Tirunal Institute for Medical Sciences & Technology (SCTIMST)
Trivandrum- 11

Participant Information Sheet

| am Kajal Prajapati, currently pursuing a Master of Public Health (MPH) at Achutha Menon
Centre for Health Science Studies (AMCHSS), Sree Chitra Tirunal Institute for Medical Sciences
and Technology, Trivandrum, Kerala. | am doing a study on “Prevalence of Musculoskeletal
Disorders and Associated Factors among Head Load Workers of Azadpur Mandi, Delhi, under
the guidance of Dr. K. Srinivasan, Professor and Associate Dean, Public Health at AMCHSS.

You are being invited to participate in this research study. Before you decide whether or not to
participate in this study, it is important that you understand why the research is being done and
what it will involve. Please read the information sheet and the consent form carefully and feel
free to ask for clarifications you may have.

Purpose of the study

The purpose of this study is to estimate the prevalence of musculoskeletal disorders among
heavy-load workers of Azadpur mandi, Delhi, and the level of awareness about handling weight
and effective technology for loading and unloading goods. The study will also explore different
postures adopted by the laborers associated with pain in different body parts and identify
factors contributing to musculoskeletal disorders that can be altered or influenced by both
systemic and individual actions.

Procedure

If you are willing to participate in the study, you will be asked to complete an interview
schedule which will include questions focusing on personal and sociodemographic information,
medical history, work-related information, and questions related to muscular pain. The

50



interview will take approximately 20-25 minutes of your valuable time. Additionally, we will
take some anthropometric measures such as your height and weight.

Benefits from the study

The study will not directly benefit you. There will be no incentive in any form for participating in
the study. However, the results of the study will be helpful in further research & policy making
which may benefit society as a whole.

Potential risks and discomforts

Participating in the study imposes no risk to your health. But in case you feel any discomfort
during the interview, feel free to quit.

Confidentiality

Information obtained in this study will be kept strictly confidential. A participant identification
number will be assigned to each participant which will help to maintain the strict confidentiality
of the data collected. All the information that is being collected will be used solely for research.
Your name will not be used in reporting information in publications or reports. The results of
the study will be published and presented in public forums.

Withdrawal from the study

Your participation in the study will be completely voluntary. You are free and have the right to
withdraw during the study at any time. There will be no penalty for withdrawal or not
participating in the study.

Contact information

If you have any research-related questions or you would like to verify my credentials, you may

contact
Kajal Prajapati Dr. Srinivas G
Principal Investigator Member Secretary, Institutional Ethics

Committee,
MPH 2022, AMCHSS, SCTIMST

Contact Number: 9990907661
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Email: jal.prajapativg@gmail.com Sree Chitra Tirunal Institute for Medical
Sciences &Technology (SCTIMST),
Trivandrum 695011 Kerala,

India Office number: 0471-2524689

E-mail: iec.mem.sec@sctimst.ac.in

Are you willing to participate in the study? - Yes / No.
If yes — please fill up and give your signature on the informed consent provided.

If not — can you please tell me the reason for not participating in the study?
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Annexure 2

Achutha Menon Centre for Health Science Studies,
Sree Chitra Tirunal Institute for Medical Sciences &Technology,

Trivandrum, Kerala, India- 695011

INFORMED CONSENT

| confirm that | have read/ heard and understood the information regarding the study
“Prevalence of Musculoskeletal Disorders and Associated Factors among Head Load Workers
of Azadpur Mandi, Delhi” as provided in the participant information sheet. All of my questions
concerning this study have been answered and all the possible harms, discomforts, and benefits
(if any) of this study have been explained to me. | also understand that my identity and
personal information will be kept confidential. | understand that my participation is voluntary
and that | am free to withdraw at any time, without giving a reason and without consequences.
By signing this form, | confirm my voluntary participation in this study. | agree to be contacted
again if any missing information or further clarification is needed. | understand my right to
withdraw from the interview at any time without any obligation. A copy of this form has been

given to me.
Date:
Place:
Name of the Participant Name of the Witness
Participant’s Signature/ Thumb impression Witness Signature/ Thumb impression
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Annexure 3

INTERVIEW SCHEDULE

Prevalence of Musculoskeletal disorders and associated factors among head load workers
Azadpur Mandi, Delhi

Date —

Time -

S.no. Section 1- SURVEY INFORMATION

L | Shed No.

1.2 Respondent Id.

S.no. Section 2- PERSONAL AND SOCIODEMOGRAPHIC INFORMATION
2.1 Age (in completed years)
2.2 Sex O Male
O Female
2.3 What is your highest level of o No formal schooling

Education you have completed?
o Less than primary school

o Primary school completed

o Secondary school completed




o High school completed

o Degree/diploma/ITI completed o Post
graduate and above

2.4 Family type o Nuclear
o Joint family/extended
2.5 Where do you belong to Delhi
Outside Delhi
2.6 Type of house Rent
Own House
Others Specify
2.7 What is your average monthly
income?
2.8 What is your marital status? Married
Unmarried
Others
2.9 How many children do you have? | ---—---—--
S.no SECTION 3 — ANTHROPOMETRIC MEASUREMENTS
(BY INVESTIGATOR)
Participants should be asked to stand upright without footwear with their back
against the wall, heels together and eyes directed forward. For measuring weight,
participants are requested to remove footwear. Weight to be recorded in
kilograms. The participants should be asked to stand erect in a relaxed position
with both feet together.
3.1 Weight kg
3.2 Height cm
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Acute morbidity — last 15 days

Admission — last 1 year

S.no SECTION 4 -MEDICAL HISTORY INFORMATION
4.1 Have you been diagnosed with any of these diseases in the last 1 year?
S.No. | lllness/disease | Affected Last Duration | Status of disease
time
affected: {At preseqt)
Yes | No | (date/ Still sick | Cured
month)
4.1.1 | Hypertension
4.1.2 | Diabetes
4.1.3 | Cancer
4.1.4 | History of fall
4.1.5 | Varicose vein
4.1.6 | Kidney/
bladder
stones
4.1.7 | Constipation
4.1.9 | Others (please
specify): -------
4.2 Have you experienced any sudden or
severe health problems or discomfort in
last 15 days?(Exceptany acute illness
like viral fever with myalgia/arthralgias
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or accidents unrelated to the
workplace) If so, please specify

S. No. SECTION 5 - WORK RELATED INFORMATION
5.1 How long have you been engaged in
load-lifting-related activities?
5.2 What type goods you usually lift? o Gunny
o Wooden Carton
o Cartons
o Others (if others, please specify)
5.3 How much time do you spend in a day
related to jobs on a normal day?
5.4 Do you have a fixed time for your Yes
work? No
5.5 On a normal day how, many hours do
youwork? | e hrs.
5.6 Do you also work more than above Yes
mentioned? No
5.7 Do the operating hours of the ‘mandi’
change in accordance with different
seasons and weather conditions? If so
please specify.
5.8 Do your work hours vary based on

different seasons and weather
conditions? If so please specify
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5.9

What kind of activities are you
generally involved in while doing head
loading? Can you also specify the
duration of your engagement?

Head Loading

Time spent

Unloading from
truck

Placing all the
sacks under the
sheds

Making different-
weight parcels for
customers

Weighing parcels
on the weighing
machine

Marking on the
parcel

Carrying the load
on the head to the
vehicle

Keeping the
parcels on the
vehicle

Others

5.10

Any time of the day what is the
maximum weight you generally carry?

5.11

In an average how much distance you
cover carrying the load?

5.12

Does your major activity require you
to carry weight for more than 15
minutes?
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5.13 Have you been registered in the Yes
APMC council? No
5.14 In a normal week how many days you
work?
5.15 Do you have time to take restin a Yes
normal day? No
5.16 If yes, how many hours?
---------- hr.
5.17 Do you have any designated place to Yes
for rest at your place? No
5.18 Do you have any washroom facilities Yes
in this area? No
5.19 Do you use any type of personal Yes
protective equipment? No
5.20 If yes, who provides them?
5.21 Did you ever fall at the workplace? Yes
No
5.22 Can you please specify the
consequences of fall?
5.23 Do you have any injury other than fall o Yes
at workplace? o No
5.24 If yes, please mention the causes of
the injuries.
5.25 What is the frequency of receiving Monthly
your wages? Weekly
Daily
5.26 Do you have any specific leaves? Yes
No
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5.27 If yes, please mention.
5.28 In last 6 months due to muscular pain
have you ever been doing any of the
. S.no. | Consequences Number of
following
days
1. Absent from duty
2. Performed
partial duty
3. Still performed
the duty with
illness.
5.29 Do you experience persistent pain Yes
outside of work hours? No
5.30 Does this pain impact your everyday Yes
activities and routines? No
5.31 Are you also doing additional jobs Yes
other than mandi? No
5.32 Are there any tools or things which
you use to make it easier for you to
lift heavy load? If so please specify.
5.33 Did it have impact on your working? Yes
No
5.34 If yes, please specify
5.35 Are there any items that you use to o Carts
make your physically demanding work o Wheel barrows
easier? o Turbans
o Belt
o Others (if others, please specify)
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5.36 In case you have to use such o Yes

technology, do you prefer to use the o No
same?

S.No. | SECTION 6-STANDARDIZED NORDIC QUESTIONNAIRE FOR ASSESSING THE
PREVALENCE OF MUSCULOSKELETAL SYMPTOMS

6.1 Age

6.2 Sex

6.3 How many days you work per week?
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NECK

SHOULDERS

UPPER BACK

ELBOWS

WRISTS/ HANDS

LOW BACK

HIPS/ THIGHS

KNEES

ANKLES/ FEET

In this picture, you can see the approximate position of the parts of the body referred to in

the questionnaire. Limits are not sharply defined, and certain parts overlap. You should

decide for yourself in which part you have or have had your trouble (if any)*

Have you at any time during the last 12
months had trouble (ache, pain,
discomfort) in:

Have you at any given
time during the last 12
months been prevented
from doing your normal

Have you had trouble
at any time during last
7 days?
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work (at home or away
from home) because of

the trouble:
“%i NO NO
NECK
YES YES
NO YES
No No
SHOULDER
NO YES, IN RIGHTHOULDER
YES, IN LEFT SHOULDER | Yes Yes
YES, IN BOTH SHOULDERS
(- No No
/"}J
2
ELBOW Yes Yes
NO YES, IN RIGHT ELBOWS
YES, IN LEFT ELBOWS
YES, IN BOTH ELBOWS
No No
Yes Yes

WRIST/HANDS

NO YES IN RIGHT WRISTS
YES, IN LEFT WRISTS
YES IN BOTH WRISTS
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No No
WRIST/HANDS Yes Yes
NO YES IN RIGHT WRISTS
YES, IN LEFT WRISTS
YES IN BOTH WRISTS
No No
a.b d )
/ )J I (V Yes Yes
" UPPER BACK
NO YES
No No
Yes Yes
NO YES
I \ No No
ur |( \\\
M N
#ly)
\ / Yes Yes
ONE OR BOTH HIPS/THIGHS
NO YES
\ No No
L/
Yes Yes
ONE OR BOTH KNEES
NO YES
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No No
v/
Yes Yes
ONE OR BOTH ANKLES
NO YES
S.No. SECTION 7- PAIN NUMERIC RATING SCALE
7.1 On a scale of 0 to 10, with 0 being no pain at all and 10 being the worst pain
imaginable, how would you rate your pain RIGHT NOW
e
ENNMEN NN
0 1 2 3 4 5 6 7 8 9 10
No Worst
Pain imaginable
7.2 On the same scale, how would you rate your WORST level of pain during the last

week?

6 J 8 S 10
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Pain

Worst
imaginable

7.3 On the same scale, how would you rate your BEST level of pain during the last week.
0 7 8 9 10
No Worst
Pain imaginable

7.4 On the same scale, how would you rate your USUAL level of pain during the last

week?

Pain

Worst
imaginable
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SECTION- 8

Which of the following postures you follow for each activity?

loading on both
limbs, straight

loading on one

limb, straight

loading on both
|limbs, bent

S.no | Activity | Figure
8.1 | Lifting 1 2 3 .
bent and )
twisted
bent straight and
straight en twisted
8.2 | Carrying | 1 2 3
- upper
limb T
R
one both L= it
both limb limbs Al <\
limbs on or above above shoulder = 2
on or below shoulder level level \
shoulder level U
8.3 | Loading |1 2 3
- Lowe o |
limb s
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Annexure 4
Information sheet (Hindi)

ot R foea S ey ewRAfSHaaEAeseaHIdral,
Bra=sH, $3d, UIRd- 695011

PG CRIVECD
H PIoTd ToITUfdl g, IHT HIrdl A Jex R 3! T2y WTeis (T TH It g Tg Ta), off

e faed Sxcteye R Afewd A U Totarsl, favadduRy, dd I R 3h
Ufstes 3 (WA o) R Xt g1 H U uH Al T.0u.uy § IideiAe Wl & MR 3R
TIRe S 1. &. fifFar & Arfax HemeregR ), fowh & gsdls il & o
Ut dopTelt fABRI 3R Tafd R ! SIS TR Uh T o3 el 8

3O 39 MY & F YR o o fo1T STHET foham o <81 8 | 39 Usd faveig Ig o
o for SHaTeTe & U A1 § 1 1S, U8 Teayyl § % omu o o <y i fem s @ ®
3R ¥ 1 =MFAE BT HUan YT Ui 3R YgHia Yo &l &1 9 U 3R afe 3
U 15 TB] HROT 1 81 <l STererdh U |

AT BT IeT

S A DT Ie-T 3eePR T, faeal! FURN-UR I3M d1d 4iliDh] & ol T alldaled
fapRI ot ATUHAT 3R T B HTE 3R AT AIS FRA 3R IaRA & o gHrd} e
& TR T SIFRahdT & R BT A T 8 | 37e0a TR & At Rl A e I 9s
ftep! GRT SUATS o arelt fafda gersif &1 +ft udl e iR FRpaRdded fAdR! &
ANTEM 31 T BRI B U BT g YuIanTd 3R fGTd a1 fparsit ¥ sear
guTfad foram ST 9T g |

uferar
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e MY T | HFT O & SGP ¢, dl MUY T IETH R HIADHH TR HRA b Id Heal
SITe fored safaarTd SR Ao TuiRegs g ISR, faferan gfagm, &M ¥ defia
SHSHRT 3R AFGURET # 3¢ & Tafid Uy e 1| WeThR H ST TRIHT 20-25
fPFTc &1 9g9cg IHY TR 39 ARG, §H 3MUH! Sdls 3R o o $S AH
IR 4 S|

Y A ATH

3eTTT F 3AMTDT WY TR W DIg arH et 81, e H Ui a4 & foru fpdt i Su A i
UiTe T8l fear STwm | gTaifes, 3feqa-T & URumy 3 & TNy 3R Hifq =t & ggrae
B FO8 999 U Q S &1 a1 1 bl g |

TuTfaa S SR sRIfaemd

T H HIT T  3MUP WY B HIS TR 81 8 | AfehT SARSATID! SR P SR
B1S AYAY HEH B! SFUSD AT R BIS <

ILEICGI

X S | U SIHBRT B! Guid: U1 34T SITE | s UfaHTT &l T TfaHmi

T e Tidt SeTh o U o 71U SeT &1 IRed T dl ST 39+ & Jag Bt | off
1t TSR THa B OIR &1 8§ SUDT ITANT Had I o fore foram STeem | g ar
farel & a1 <7 W MU ATHT SUURT a1 {1 SE | 3{ehd= & Fdiol grasi-id i 0R
THIRIT SR U fHd S|

ey I ARt

3T H 3t yrlierd gola: Wiesed gift 3y = § iR 3! sreme & SR fahedt
1t TG 911 a0 A BT SMRBR 81 3e7gH I g 1 HFT A a1 |R Dl {1 gl il

U AHBRY
g 3T UT XY Faieh H18 Uy § 1 310 TR} IRaGniid &A1 918d &, al 319 Fudh R
qHhd &

HToTd gorafd &1, ffarsht
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TH U1 U9 2022, TU H 91 T TY T, st fem foea S&iege wR Afsawa

T3S TaTc IS TS eardren (g I deme T oy
L , [ a-idgRT 695011 i,

HUh=Ta: 9990907661 D >

S , YRA ST AT 0471-2524689
é"ﬁlﬁ: jal.prajapativg@gmail.com

s‘-ﬁa: iec.mem.sec@sctimst.ac.in

T 31T 3T H YT o1 & 33P o7 - & / T |

Ife; gf - PuaT R 3R UM ) TS RId FeHd TR SEIER B/ HUAT 3G BT e
(S

IS Tt — T 3T HUaT G 3= H YT 7 A BT HRUI §d1 Thd |7
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Annexure 5
Informed Consent (Hindi)

ot fea fasa $xdleyge wik Afsoa argas ¢s e Tare,
2=, Bd, HIRd- 695011

e wgafa

& Y FHral/ Fal g (o B4 wfaunft Jam v § fou 7 st e qR de, faweh &
geals Yil®! & o URiidhaTal [ABRI SR AafId HRD| B ATTHAT" & TR H THBRI
Tt /Y SR T | 39 Sreme § Ueifd AR gt s 1 SR ¢ femr T § sk 39
31ege & it THITAT ThaH, SRIFAUTY 3R oy @fS HIS 8) & IR & 43 Famn 71 3 18
Tg Wt Togray T € for B8 Uga SiR fadid SHeRT M- X! Siet | & JHerdr/
Tt § fp I wrfieR) wafes® § iR & fo1 ®is RO aaTg 3R e fodt ufvom &
foreit oft To die g & folT Woid €1 59 B1H R 8XI1eR 3R, | 39 31eqg- | {ot
Wiwse YNGR B gfP R/ PRl g1 TG DI Bel gs THDR! AT ifaRad BBl S
3Tl 8l dl H GIaRT WU $HR- & o Tgud g1 & fom farst sneaan & Tt o v
B R Y §erd & U ABR $ A/ T §1 59 Bid &1 T Ufd 931 T2 7

faiap:
YT

YU T -TH 7418 &1 A
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T & RAT&R/3AS BT A=A TTAT8 & EEAI&R/SR[S BT A==

Annexure 6
Interview Schedule (Hindi)

PR BRIHH

AR HeY, fowl # gsals aftie! & &t Usft el fapRY & AuF«ar 3k

ST PRSP
feie:

% 9. SIHTT 1- TA&OT T

11 | Qe

12 | gfaardremgsl,

®.9. SAYTT 2- ARG 3R JTHIND - THIIB T AABRI
2.1 | 3f1g (quiawiH)

2.2

o Yy
o Hfgd
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2.3

ST ST IR IS TR TR TG ?

2.4

2.5

2.6

2.7

T [ THTRIS 3T RIS ?

2.8

2.9
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WW%WWWWWWW/W

BTG I GGG AN ABTIH R ITTIAE | TS AIHTAG A BTG [FITHTIFT

BRI R BITB G AT BT HRTHGTIB R AR ST S 61 TTB ST/

3 | 9o

o

3 |

dorewurd - fUsd 15 feA
UdY - fUsd 1 98

B

3IUTT 4 - FafeT o™y &t seRt
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4.1 | FMUPIET 1 TYHzTHAfPH SRR IaEdg?
%.9 | SRR gyIfd | UsderRuya I ifRufa
. (ARG .
d d: ( [HIg) o)
GiE fivfist | Sterman
Gl R
4.1. | IS
1
4.1. | OYHg
2
41. | HPR
3
4.1. | RADRIdE™
4
4.1. | ARPIOHT
5
4.1. | o/ RS
6 |y
41. | oo
7
4.1. | Y
9 | (pumAfiya)
42 | RIS 15

?(f5f 1t g TRt ) BISHR SR IR FR/R & 1Y AR /

SYifesTar a1 HIARI ¥ ST geean
afeet, dipuarfdyey
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. YT 5 - HR} Hah TSR

g,

: g T

1

5. | SMSMIIRR P AUSRBTHMIISAE? o Rl

2 o TheliSe
o fosd
o 3

@ferRideuafey
D)

5. | AT N e Idua feTH b dTaH

3 | ggdidede?

5. | FITSTIB U UG THBIR S NI AdTHIR? o Bl

4 o 7%)[

5. | TmamHrIfcH MG dTdcdh GG ?

- I D T | | T IR pp— e,

5. | RIS S RAdS TS ST AIIGIBTHG A ? o Bl

6 o :%)f

5. | )T Hel' hOdTd-Th U -

7| SEATHRH RS RUfH A TIREG g ?

5. | FAT3MUBHTHBUCIHTAT-

8 | STHIHISIRATH S R STURUI S AT-

3IeRTE e ? AU AP UATIGEH
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5. | RRIRaSFS oM d g RMAANMIMHIRRIGITR RGN | | RRUzae
0 | PRRERRE
FTMII T 3afdiadrasda? -

cPIHIASAIRA]
B CIRUICAR LN
BTG
AT PIh TIATT-
A A B IR
T
RINGENIEI IR
SINGIl
JRITOR 3ich
RRIRAIZS ol
RGCSIEI]
RIh aTe TR
1
3T

5. | feTd i g sMusmMdR IR Sm ar b d-Tae

10 |Jorg? e fasam

5. | SASMUYRISIaRIB AT dadHg ?

11
--------- i

5. | TSI TG b TSR] 15

12 | 3G aHIdshau I3 3HTIS T ?

5. | eI .uA HuRveHtsigde? o Bl

13 o gl

5. | THIHITETEH MU G arfehTHGde?

14
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15

TSI UTIATHI & TH RTHGB S TG ?

16

gfagd, difeaec?

17

T3S U IHTHB [T s R YTRag?

18

G| R C e R P N S R CH CA RS IE DI

19

FAT3MA bR b A FI AR TS UBR DB 3]

THdg?

20

gfeg], ASeB 3 UdsRIdIR?

21

R e rRRaRIRe?

,ijgﬂle

22

IS U RABGUNRUTHI A DB 6?2

23

DRI AIR TR AT hIp s dlcaiig ?

o O
,3_’{|Q’£I<-

24

S

N N Ne N R
gfegl, APUIMEICIhHRUNBIS TGP |

25

BTG R T RTaTe ?

26

SIS D ISaRNgledle?

4 %%

27

afegl, APUAS i@ |
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28

IS 6 TR B AIGURR | ¢ & HRUT [T 3
Rt i g Ao MR we?

%. | gRomd
.
1. | pRIYSuRd
LG&ll
2. | siRrperie
q
3. | dMRIbEasG
Wfare™
5. | 1 3T HTH P Hel P fardl AR &g BT 3qHT o Bl
29 | PA B2 o 8l
5. | o1 Tg G¢ 3Muel Il wRY bl ffafeRn iR fem=af | o &
30 | &) gHIfad Pl 82 o gl
5. | 31 3T " & 3rerrar tfafked 19 @ 72 o Bl
31 o gl
5. | 1T Pls IUBUT AT AN & [SIebT SUTNT 3T
32 | YR} YR IS M 91 & oI H=d g2 afe v
2 O puar iy &Y.
5. | FZIBTIIRRIMUSBTHBITIRUST? o Bl
33 o gl
5. | gfegl, ApuaTiGEDY
34
5. | TS R A SHS U IS TRRING ST | o odl
35 | HfSTHR AT BITTHAG? o gl
o tI"'Ig)[
o S
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o 3
RIFERIE IR R

5. | AfSMUBRAdR AP B ISTINTHATR,
36 | ARSI BTSUTNTHIATTH DI ?

o g
o el

PIpd AlfeH gyTae

B, | AJUTT 6- AP ARDACH A&UN DI ATIHAT BT ATHAT B D o1 AT

61 |amg

6.2 | fef

6.3 | MuufaatdefhdafcdeHBRdg?
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39 foprd, 3y werach A Sfcafad IRR & o @Y srgurf=a fRufa T g@d &1 Jume
Wy U F 7RG 781 §, 3R 7 it 3iiaw au g1a §1 snmusp! v fAofg a=n
1T o 3musY fre yrT & W=t @ a1 88 8 (@fe #9188+

FITRIUB 12 B 12 IO IUBd 7
TeHibeRAfGATT | aeHibeRMGUI IR fadiy | fefibeRMimg
TR (S, YA | AT HHRUTSTAHIIS TORIIgS?

g3e: (ERORATIRAGR) HRIARIBTTE:
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NO YES | ¢ o
Ell &l
SHOULDER el el
NO YES, INR
YES, IN L]
YES, IN BOT
El Ll
/'“‘}.‘ . b
A el i
ELBOW
NO YES, IN
YES,IN _o o
YES, IN| B 3l
WRIST/HANDS
NO YES IN RIGHT] i i
YES, IN LEFT]| ET ET
YES IN BOTH

WRIST/HANDS

NO YES IN RIGH

YES, IN LEF
YES IN ROT

Ne

NYe
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“raql q@: ?ﬁ:
/)f Z le
UPPER BACK | .
NO YES |8l el
el
LOWER BACK ET B\T
NO YH
{1 \
i N el
¥y N
\ /
AR 4 y
ONE OR BOTH HIPS/THI{ &I el
NO YES§
el el
ONE OR BOTH KNE| 8 g
NO Y
L el Te!
ONE OR BOTH ANKLE{ 81 gl

NO YES
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®.9.

YT 7- S HBATHPI TP A

7.1 0¥ 10 PUAFR, forgd o facpaviaateig sk 10
TIIVRITEE & [T [ I oI lg,
Mgl eg GBI IBAhUBII?
ONMONMEN ENEEN
NN CNHEND
0 1 (2 [3]a]5 |67 |8 ]9 10
DIRGGTR! JIARIH I 1Teq,
72 | SHUHMWR, SMUUSAIEHERE
HAB?
ONMONMEN EN N
ENMEN ) N MDD
0 1 (2 [3]a]5 67 8 ]9 [10
PIRGGTR! JIARIH I 1Tea,
73 | IUUHRAWR, MRS AIEEheRMTHCE B RAR B e B Ah I d |
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0 1 3 |4 6 |7 9 |10

CAECTE JIARIH I e,
7.4 | JUUAMR, MUNSTIED GRS GE b UHIRRBIb U312

Y (et e |

NN NN

0 1 3 |4 6 |7 9 |10

PIRGGTR! JIARIH I 1Tcs,
3T - 8

I R RN E R A NME CIRIEE R R E AR IS B EA P N CAG

9.

Tfafafe

3

81 |3JdHDI |1 2 3 °
bent and )
twisted
straight and
, bent twisted 5
straight
82 |[dwHEl- |1 2 3 5
SRS
L \
=
J \J /,
one both Ul
both limb limbs EEANY
limbs on or above above shoulder =
on or below shoulder level level

shoulder level
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83 | HRJIAMI |1 2 3 4 5

FtafT s e

; loading on both ‘
loading on both :?nﬁg.l r;%rgir;'?tne |limbs, bent Y

limbs, straight = \

Annexure 7
Analysis for Nordic Questionnaire- for particular body regions having pain anytime in past 12
months - Pearson Chi square test



Variables

Max. Weight
carried

Working days

Variables

BMI

Frequency of

wages

Variables

Distance
travelled with
load

Variables

Sex

History of fall

Category

Below 45 kg
45 kg and
above

6 days

7 days

Category

25 and below
Above 25
Daily wagers

Weekly/
monthly
wagers

Category

Shed distance

Beyond shed
distance

Category

Male
Female

History of fall
present

N =270

127

143

97

173

N =270

189

84

97

173

N= 270

144

126

N= 270

228

42

124

Neck pain
present (12
months) n (%)
6 (4.7)

15(10.5)

12(12.4)
9 (5.9)

Shoulder pain
present

27 (14.5)
4 (4.8)
17(17.5)

14 (8.1)

Upper back
pain present

8 (5.6)

1 (0.8)

Low back
pain present
133 (58.3)
33(78.6)

87(70.2)

No neck pain
(12 months) n
(%)

121(95.3)

128(89.5)

85 (87.6)
164 (94.8)

Shoulder pain
absent

159 (85.5)
80(95.2)
80 (82.5)

159 (91.9)

Upper back
pain absent

136 (94.4)
125 (99.2)
low back pain
absent

95 (41.7)

9 (21.4)

37 (29.8)

P value

0.07

0.035

P value

0.02

0.020

P value

0.03

P value

0.013

0.007
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Average
income

Variables

Working Days

Frequency of
wages

Variables

Sex

Max. Weight
carried

Variables

Working Days

Type of house

Distance
travelled

History of fall
absent

12000 and
below

Above 12000

Category

6 days
7 days
Daily

Weekly/
monthly

Category

Male
Female

45 kg and
below

Above 45 kg

Category

6 days
7 days
Rent

Mandi/others

Shed Distance

Beyond shed
distance

146

202

68

N= 270

229

41

97

173

N= 270

228

42

127

143

N= 270

229

41

196

74

144

126

79 (54.1)

131(64.9)

35 (51.5)

Knee pain
present

105(45.9)
27(65.9)
55(56.7)

77 (44.5)
Hips/ thighs
pain present
11 (4.8)

7 (16.7)

12 (9.4)

6 (4.2)
Ankles pain
present

49 (21.4)

15 (36.6)
53(27)

11 (14.9)

28 (19.4)

36 (28.6)

67 (45.9)

71(35.1)

33 (48.5)

Knee pain
absent

124(54.1)
14(34.1)
42(43.3)

96 (55.5)
Hips/ thighs
pain absent
217 (95.2)
35(83.3)
115 (90.6)
137(95.8)_
Ankles pain
absent
180(78.6)
26(63.4)
143 (73%)
63(85.1)

116 (80.6)

90 (71.4)

0.05

P value

0.018

0.057

P value

0.005

0.084

P value

0.035

0.036

0.079
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Binary logistic regression with independent variable.

Body regions
(in past 12
months)

Neck Pain

Shoulder Pain

Low back Pain

Knee Pain

Independent
variable

Working Days

Frequency of
wages

Max. weight

carried

BMI

Frequency of
wages

Sex

History of fall

Avg. Income

Working Days

Category

6 days
7 days
Daily

Weekly/
monthly

45 kg and below

Above 45 kg

25kg/m? and
below

Above 25kg/m?2
Daily

Weekly/
monthly

Male

Female

H.O.F present
H.O.F absent

12000 and
below

Above 12000
6 days

7 days

P value

0.021

0.040

0.085

0.02

0.022

0.016

0.007

0.051

0.020

Crude OR

3.162

Reference

0.389

Reference

2.363

Reference

0.294

Reference

0.414

2.619

Reference

0.501

Reference

0.575

Reference

2.278

Reference

Cl195%

1.191, 8.397

0.158, 0.958

0.888, 6.28

0.100, 0.870

0.0194, 0.883

1.197,5.729

0.303, 0.830

0.330, 1.003

1.136, 4.568
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Hips/ Thighs

Ankle pain

Frequency of
wages

Sex

Working days

Tools used

Daily

Weekly/
monthly

Male
Female

6 days

7 days
Tools used

No tool used

0.055

0.008

0.038

0.017

0.613

Reference

3.945

Reference

2.119

Reference

0.50

Reference

0.37,1.011

1.433,10.861

1.042, 4.309

0.28, 0.885
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Annexure 8

sft R freer smgfdsra sz @tenfira vivers, B
frea==aqH - §]yoqq, Hel, &z
SREE CHITRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES AND TECHNOLOGY, TRIVANDRUM

Thiruvananthapuram - 695 011, Kerala, India )
(An Institute of National Importance under Govt. of India)

Grams : Chitramet, Phone : +61-471-2443152, Fax : +91-471-2550728 / 2446433, E-mail : sct@sctimst.ac.in, Website : www sctimst

Institutional Ethics Committee

cpsco No: ECR/1 L/2013/RR-21
DHR Registration No:EC/NEW/INST/2022/2775

SCTNEC/2176/DECEMBER/2023 12.01.2024

Ms. Kajal Prajapati
MPH Student, AMCHSS
SCTIMST, Thiruvananathapuram

Dear Dr. Kajal Prajapati,

The Institutional Ethics Committee held on 30" December, 2023, reviewed and discussed your
application to conduct the study titled “PREVALENCE OF MUSCULOSKELETAL DISORDERS AND
ASSOCIATED FACTORS AMONG HEAD LOAD WORKERS OF AZADPUR MANDI, DELHI" (IEC
12176) *

Ms. Kajal Prajapati, MPH Student, AMCHSS, SCTIMST
Dr. K. Srinivasan, Professor, Associate Dean, AMCHSS, SCTIMST
| 3 months

Duration of the study

The following members of the Ethics Committee were present at the meeting held on 30"
December, 2023

SL. | Member Name Highest Degree Gender | Scientific Affiliation
No. INon with
Scientific Institution(s)
1. Smt. Sathi Nair MA (English Literature) | Female Lay Person No
2. Dr. Kala Kesavan P MBBS,MD Female | Basic Medical No
Scientist
3. Adv. Priya Kaimal LLM, MBL Female | Legal Expert No
4. Dr. P. Manickam BSMS, MSc Male Health No
(Epid).,PhD Science
Expert/ Social
Scientist =Y
5 Dr. Christina George MD Psychiatry Female | Clinician No \
| 6 | Dr_Narayanan Namboodiri, K K MBBS,MD,DM Male Clinician Yes |
L7 J Dr Byu Soman MBBS,MD, DPH, MSc, | Male | Basic Medical Yes ,
S S e DLSHTM Scientist
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SCT/IEC/2176/DECEMBER-2023

The following documents were reviewed:

Original submission
1. Checklist Form
2. Covering letter addressed to the Chairman, IEC, SCTIMST dated 30.1 1.2023
3. Responses /amendments made based on the Reviewer's comments
4. IEC Application Form
5. Declaration Form
6. Research Proposal
7. Participant Information Sheet English and Hindi
8 Informed Consent Form in English and Hindi
9. Interview Schedule in English and Hindi
10. CV of Pnincipal Investigator and Co-Pl
11. SRC Recommendation Letter

Revised submission

Checklist Form
Covering letter addressed to the Chairman, IEC, SCTIMST dated 10.01.2024
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