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Abstract

Keywords

Background and aims: Work-related musculoskeletal disorder is a
multifactorial complication that results in loss of work time, disability, and Tea Harvesting
increased economic cost. The objective of this study was to identify the factors

influencing the musculoskeletal disorders of tea harvesting workers. Musculoskeletal Disorders

Methods: The current descriptive-qualitative research was conducted with Qualitative Study
directed content analysis. Fourteen participating tea pluckers were selected

through purposive and snowball sampling methods. Data were collected via SEIPS model
semi-structured interviews and were then analyzed in MAXQDA12 software.
In this study, Carayon’s SEIPS model was used as a predetermined framework
for the macroergonomics approach.

Macroergonomics

Results: The continuous analysis yielded 214 primary codes, 56 important

codes, 17 subcategories, and 5 main categories (i.e., individual, task-related,

tools and technologies, environment-related factors, and organizational) as the

effective factors in musculoskeletal disorders among tea harvesting workers.

Important codes extracted from the interview in the individual category

included age, gender, previous work experience in tea plucking, feeling very

tired, etc. Task-related category included improper posture, exerting force on

trunk and hand, etc. The category of tools and equipment included the long

length of the bag attached to the hand tool for picking tea, etc. The category

related to environmental factors included surfaces uphill and downhill, the Received: 2023/08/11
height of the tea plant (short and tall), the type of tea harvesting area (plains

and mountains, etc.). The organizational category included lack of sufficient Accepted : 2023/11/12
training on the correct way of doing work, lack of support from the employer

and threat of dismissal (lack of job security), and more.

Conclusion: Considering that agricultural jobs (especially tea harvesting)
have diversity in the nature of tasks compared to industrial tasks, among the
different factors on musculoskeletal disorders in this job, it can be attributed
to the greater activity of women in this job due to the need for high physical
activity, manual handling of tea bags (60 to 80 kg), using traditional hand tools,
humidity and temperature of the working environment (working outdoors in
the summer season and under rain), working environment (height of the tea
plant, limited access to all tea plant space), the uneven surface of the ground
during activity, applying force on the hand (crossing movements of hand tools
while working), not establishing a shift work system and working hours over
12 hours. To prevent these disorders, a multi-faceted approach of actions from
these factors is needed, which can include ergonomic redesign of tea growers’
work tools, improvement of tea plants and workspace, training of ergonomic
principles of body posture and load handling, creating insurance coverage, and
other related cases mentioned in this study.
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EXTENDED ABSTRACT

INTRODUCTION

Teaharvestingisa common agricultural occupation
carried out in mountainous, sloping, and high-altitude
areas. Despite technological advancements and the
use of mechanized tools and equipment in agricultural
activities, tea cultivation remains a profession where
the main activities are still performed traditionally at
different stages of planting, growing, and harvesting.
Moreover, a significant amount of physical strength is
required to perform its job duties. Despite the large
number of people employed in this profession and the
existence of unfavorable working conditions and risk
factors, limited studies have been conducted globally
and in Iran to investigate musculoskeletal disorders
related to tea pluckers. To mitigate the damage caused
by these musculoskeletal disorders, it is first necessary
to identify the risk factors and their effective causes.
Subsequently, these factors and causes should be
evaluated.

To date, numerous ergonomic assessment tools
have been introduced to check the physical conditions
of workers in different industries at the international
level. Each of these tools has different applications in
various jobs, depending on the type of risk factors
under investigation and the purpose of development.
The diversity of working postures in tea pluckers is so
high that some postures observed in these workers
are entirely different from the physical postures of
industrial workers. Despite the high volume of the
workforce in this agricultural sector and the lack of
a specific method to evaluate their working postures,
most researchers have inevitably used non-specific
methods. In addition to underestimating the risks,
these methods focus on alimited number of body parts
and other work elements. The development of specific
methods also requires the accurate identification of
the factors affecting musculoskeletal disorders in that
job.

Currently, no study has been conducted globally
or in Iran to accurately identify the factors influencing
musculoskeletal disorders in tea pluckers. Given the
complexity of this concept, the use of qualitative
approaches is both justifiable and defensible.
Qualitative studies offer a significant advantage when
used to explore a phenomenon and provide rich and
detailed explanations about its main factors. There are
numerous factors at different levels (e.g., occupational,
individual, environmental, and organizational
levels) that can influence musculoskeletal disorders.
Therefore, researching these factors requires a
systematic and comprehensive approach. In this
regard, macroergonomic approaches, such as the
SEIPS model, are useful for identifying such factors as
they consider all components of the work system.

Accordingly, the aim of this study was to gain a
comprehensive understanding of the experiences of
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tea harvesting workers regarding the factors affecting
musculoskeletal disorders. This was achieved through
qualitative research in the form of semi-structured
interviews and targeted questions based on the
macroergonomics approach (Carayon’s SEIPS Model).

METHODOLOGY
Design

The present study is qualitative and was carried out
via directed content analysis (DCA). Content analysis
holds a high standing in the realm of research and
is considered a valuable instrument for qualitative
researchers. Content analysis is a method of qualitative
data analysis that is employed to condense and abstract
a substantial quantity of textual data, thereby enabling
the acquisition of fresh perspectives on the targeted
phenomenon (7, 8).

Participants

The research population was chosen from the
tea harvesting workers of Gilan province in Iran. In
accordance with the study by Morse and Niehause in
2009, purposive and snowball sampling techniques
were perpetuated with the maximum variation
method to augment the transferability of the
outcomes. The interview commenced with one of the
seasoned tea pluckers and persisted until the point of
information saturation was reached. The tea pluckers
who had a minimum of five years of work experience,
were capable of elucidating the research queries, and
were amenable to participate in this study, constituted
the participants of this study.

Data Collection
Semi-structured interview

Data collection was executed through semi-
structured interviews. The interview guide and
protocol were addressed in three segments, namely
the statement of purpose (confidentiality of
information and consent to participation), acquisition
of background information (age, gender, etc.), and
posing of key questions. The data were gathered from
the participants over a span of 3 months, with each
interview enduring between 30 and 50 minutes.

The interview location was chosen by the
participants. In fact, all the interviews were recorded
on an audio tape in a serene and quiet room where they
resided. The interviews were subsequently transcribed,
and the transcriptions were then compared with the
tape recordings. During the interview, the content was
articulated in a manner that allowed for note-taking
by the researcher. Each interview commenced with
the primary research question, which was an open-
ended question, and the ensuing questions were posed
during the interview to procure more profound data.
The participants were initially asked to express their
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experiences concerning musculoskeletal discomforts
in the tea cultivation job. Furthermore, one of the
other principal questions was to what degree work
tools had impacted their musculoskeletal disorders.
In the meantime, deepening or exploration questions
were also posed during the interview as follows: Can
you elucidate further? What do you imply? Why
and how? Can you provide an example? In the tenth
interview, data saturation was attained and initial
classes were formed. However, for added certainty,
two more interviews were also conducted, and no
new data were procured. Consequently, a total of 12
participants were interviewed.

Data Analysis

The data analysis of the current study was
conducted using the directed content analysis method
(9). The texts from the interviews were imported into
the MAXQDA12 software. Before the commencement
of the analysis process, the interview texts were
perused multiple times by the researcher, following
which the data were coded. The coding process was
executed in two phases, namely, concurrently with
data collection and subsequent to the completion of
data collection. Based on the similar subcategories,
the primary categories were derived. Subsequently,
the codes that were obtained were categorized in
accordance with the dimensions of Carayon’s model
(SEIPS) and analyzed by the research team.

Data Validation

For evaluating the quality of the findings, Lincoln
and Guba content analysis criteria were used (11).
In this regard, proper communication with the
participants, long-term involvement with the subject
under investigation, consecutive interviews, complete
immersion in the data, review of the findings with the
participants, employment of several methods for data
collection (observation and note-taking), detailed
recording, and reporting of all research stages were
attached to. Moreover, the findings of the study were
reviewed and confirmed by the research team.

RESULTS
Demographic Characteristics

The average age of the participants was 40.6 years
(range 29-57 years). Out of 14 participants, 10 were
male. The average work experience of the participants
was 17.9 years (range 6-35 years). In terms of marital
status, 3 of the participants were unmarried and 9
were married.

Five effective factors in musculoskeletal disorders of tea
pluckers

In total, 214 primary codes, 56 significant codes,
17 subcategories, and 5 main categories were derived

from the analysis of the interviews. These were
classified and named according to the five components
of Carayon’s model (SEIPS). This model takes into
account five influential factors: organizational,
individual, task-related, tools and technologies, and
environment-related factors. The outcome of these
factors will be work-related musculoskeletal disorders
in tea pluckers.

1. Organization Category

Organizational factors are linked to the structure
and administration of the workplace, as well as
associated rules, programs, and projects. The method
by which an organization trains and supports its
employees for their work is connected to performance
outcomes. During the interview process, the tea
pluckers mentioned various factors such as lack of
support from the employer, threat of dismissal, and
lack of insurance as influences on their work process.
There are instances when the garden does not require
pruning and cleaning, yet the employer insists that
their garden needs cleaning.

2. Task-related Category

Tea pluckers perform their duties in various body
postures, particularly when moving jumbo bags. This
category includes subcategories such as inappropriate
posture, manual handling of heavy loads (60 to 80 kg),
repetitive movements of manual tools during work,
time aspects (working hours exceeding 12 hours and
high work speed), force, repetitive movements, and
work duration. The tea pluckers under study indicated
that the inappropriate postures of the neck, trunk,
wrists, and ankles were significant factors in their
work process. These factors led to musculoskeletal
disorders that interfered with their performance. One
of the interviewees (Participant No. 7) stated: “If you
grip the scissors tightly, your wrist will be subjected to
high pressure. If you are a novice and you work with
scissors, your wrist will hurt significantly and it swells.
When this occurs, the swelling of the wrist persists
for three weeks and it appears as if a person’s hand is
broken”

3. Person Category

Personal characteristics are associated with health
status, personality, anthropometry, competencies
and experience, motivation, and goals that influence
work. Based on numerous analyses conducted on
the interviews of tea pluckers, reference can be made
to the items of demographic characteristics, sense
of responsibility, and ability to perform work. With
regard to demographic characteristics, reference can
be made to the subcategories of age, gender, height,
and weight. In this context, Participant No. 8 stated:
“We were not harmed in this job from the beginning,
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but as time passed and we aged, we noticed that
the injuries from this work were becoming more
apparent. It exerts more pressure on tall individuals.
Men experience more pressure and difficulty as they
work more than women. Everyone who has worked
in this job is now suffering from problems and is ill.”

4. Tools and Technologies Category

When tools and technologies are ergonomically
designed and accessible, they can enhance skills
and increase motivation. However, poor and
non-ergonomic design can lead to an increase in
musculoskeletal disorders. Based on the participants’
perception and experience with the continuous use of
tools and technologies, factors such as inappropriate
and non-ergonomic hand tools, lack of auxiliary
equipment for load carrying, and non-standard
equipment were identified. In this study, the scissors
used by the workers were identified as a cause of
increased injuries in the wrists and shoulders due to
the difficulty of use and pain in these limbs. According
to the interviews, factors such as the excessive length
of the bag attached to the scissors, traditional manual
design, and the incompatibility of the tools with the
anthropometric dimensions of the individuals led to
an increase in musculoskeletal injuries.

5. Environment Category

Environmental factors pertain to the characteristics
of the physical environment, such as temperature,
noise level, light level, workplace layout, and overall air
quality, which influence the ability to work effectively.
Based on the participants understanding and
interaction with their surroundings and the results of
the interview analysis, the subcategories identified in
this study included atmospheric conditions, ground
conditions, and workspace. The participants discussed
atmospheric and ground conditions, including humid
weather, exposure to cold and heat, and the slope and
slippery nature of the ground in rainy weather. These
conditions created challenging working conditions
and led to the occurrence of musculoskeletal disorders.

DISCUSSION

This study was carried out in a qualitative manner
with the objective of identifying the influential factors
in the musculoskeletal disorders of tea pluckers. For

this purpose, tea pluckers were interviewed about
the factors impacting their musculoskeletal disorders
using a macroergonomics approach based on Carayon’s
model (SEIPS). The findings of this study suggested
that the factors influencing musculoskeletal disorders
can be categorized into five groups: organization,
individual, task-related, tools and technologies,
and environment. The five factors derived from the
findings of this study offer significant insight into
these disorders. It is worth noting that all twelve tea
pluckers who participated in this study reported some
influential factors in the musculoskeletal disorders in
their work. The main categories were subsequently
divided into the five components of the model. A
directed content analysis was conducted to identify
the subcategories.

CONCLUSION

Thevaluable findings of this research demonstrated
that the use of a comprehensive approach (a qualitative
descriptive study in conjunction with Carayon’s
model (SEIPS)) was beneficial in identifying the
influential factors in musculoskeletal disorders
in tea pluckers due to the multifaceted nature of
these factors. Consequently, MSDs are caused by
complex conditions that are influenced by personal,
occupational, environmental, and organizational
factors. These factors can interact with each other and
thereby increase the risks. To prevent these disorders,
the development of a multifaceted approach of
measures addressing these factors is necessary.
Furthermore, tea industry officials, ergonomics and
occupational health experts, and other researchers
can utilize the factors identified from this study as a
guide for future studies.
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