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Farming is a very large industry in Thailand, and understanding the physically demanding occupation with work

tasks that cause Musculoskeletal Disorders (MSDs) and work disability, such as forceful exertions during lifting

objects, prolonged static posture, and awkward working postures. This study aims to identify working postures

among elderly farmers. Working postures are addressed in the ergonomics research 􀅫ield, and important variables

to be taken into account for occupational safety. A cross-sectional studywas done on farmerworkers aged 60 years

and above residing in nine sub-districts, Nong Suea district, Pathum Thani province, Thailand. Data collection was

conducted in October 2018. Of the 128 participants, 61%were women with an average age of 68.50± 4.15 years.

84.76% had 􀅫inished elementary education. The results revealed that average working of 7.32 ± 2.14 hours per

day and 6.26± 1.51 days per week. Farmerworkers were frequently exposed to injury at work due to an incorrect

working posture. The results of this study revealed inappropriate postures when working in farm 􀅫ields among

elderly farmers. This study indicated that older farmers involved activities several awkward postures.

© 2018 The Author(s). Published by TAF Publishing.

I. INTRODUCTION

Farming is a very large industry in Thailand, and under-

standing the physically demanding occupation with work

tasks that cause MSDs [1, 2] and work disability, such as

forceful exertions during lifting objects, prolonged statics

posture, and awkwardworking postures [1, 3, 4, 5, 6]. MSDs

are impairments of the bodily structures, such as muscles,

joints, tendons, ligaments and nerves, which are caused or

aggravated primarily by the stress, sickness, a noticeable

decrease in overall physical activity levels, the inability to

perform certain other physical activities, decreased work-

ing ef􀅫iciency, and a low quality of life [7, 8, 9, 10].

In Thailand, there are approximately 122,859 cases of

work-related musculoskeletal disorders in 2017, of theses,

69,094 cases were found in farmer or agriculture workers

[11]. Many studies have shown that farming is a strenuous

occupation with various health risk with MSDs being some

of the most common, especially, elderly farmers who suffer

aworkplace injurymay experience longer recovery periods

than their younger counterparts [12, 13]. The previous 12

months prevalence rate of MSDs among farmers was 56%

[5] and 88.70% [1] in Thailand, 33.30% in Korea [4], 69%

in Nepal [14], 88.74% in China [15], 84.30% in India [16]

and 56% in Iceland [17].

The number of older persons (de􀅫ined as aged 60 and over)

in Thailand has grown rapidly and will continue to do so in

future decades. Future population ageing will occur even

more rapidly with the number of older persons projected

to increase to over 20 million by 2035, at which point they

will constitute over 30% of the population [18]. Although

almost 80% of older persons received some income from

their children, but from literature review found that thepro-

portion of elder person who participate in the workforce

about 39.4%. Among persons 60 and older that worked,

themajority almost 60%were engaged in agriculture or the

informal sector, a level far higher than among the younger

working population, especially, elderly in rural areas [18].

A general consideration is that the employment rate of ag-

ing workers (55 years and older) must be increased greatly

[19]. The changes in physical capacity in relation to aging
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are often dif􀅫icult to distinguish because, for example, work

and living habits can accelerate or slow down such changes

[19].

According to Australia Physiotherapy Association [20],

older workers tend to have more severe work-related in-

juries, along with more severe outcomes of injury, such as

longer rehabilitation and greater lost work time [21]. Dur-

ing farm work, farmers usually use a variety of different

awkward postures while performing various manual tasks

for an extended period of time [22]. Postures, especially

those involving severe 􀅫lexion or lateral twisting and bend-

ing, have been found to be signi􀅫icantly related to MSDs,

especially, low back pain [3, 22]. In previous studies, the

working posture assessment was obtained from various

groups of farmers that produced in agriculture industry.

Thus, the posture assessment in the elderly farmerswhich a

speci􀅫ic or vulnerable groupof farmerswas lesswell known.

Therefore, the aim of this study is to identify working pos-

tures among elderly farmers. This information will provide

baseline data to support the improvement of occupational

health and safety among elderly farmers.

II. LITERATURE REVIEW

A. Working Postures

Working postures are addressed in the ergonomics re-

search 􀅫ield and important variables to be taken into ac-

count for occupational safety [23]. Working posture can

be de􀅫ined as the orientation of body parts in a work area

while a worker performing a task. It is considered by the

characteristics of the worker, workstation and work pro-

cess. The element of work system such as dimensions, po-

sition, and design of workstation must be suited with the

physical of workers so that they can perform the task in safe

working posture [24]. Farmer workers were frequently ex-

posed to injury atworkdue to an incorrectworkingposture.

Improper working posture such as bending, twisting, over-

reaching, repetitive task and uncomfortable posture con-

tribute to MSDs.

B. MusculoskeletalDisordersRelated toWorkingPos-

ture

MSDs are impairments of the bodily structures, such as

muscles, joints, tendons, ligaments and nerves, which are

caused or aggravated primarily by the performance of work

and by the effects of the immediate environment in which

work is carried out [7]. The risk factors for MSDs include

awkward posture, repetition, force, vibration, velocity of

work, tool design, and personal factors [3]. Musculoskele-

tal symptoms include pain, sensitivity, weakness, swelling,

and numbness. Inappropriate working postures produce

harmful physical exposures that can cause musculoskele-

tal injury, pain, and kinematic disorders. The overexertion,

differential fatigue and cumulative load theories explain the

precipitation of musculoskeletal injuries [23]. Studies have

shown that inappropriate working posture must be consid-

ered in order to categorize the level of physical exertion and

musculoskeletal symptoms [4, 5, 22, 24, 25, 26].

C. Assessment of Working Posture

There are various methods available for ergonomic and oc-

cupational health practitioners for assessment of exposure

related to working posture. Methods can be categorized in-

cluding pen and paper based observation methods, video-

taping and computer-aided analysis, direct or instrumental

techniques, and various approaches to self-report assess-

ment [27]. The methods have been developed for assessing

exposure to risk factors for MSDs. The choice of methods

will depend upon the nature of the investigation and the

purposes for which the data will be use in order to differ-

entiate between the tools, consider the following questions

[27, 28].

1) Task: 1.1. Which area of the body is being assessed, for

example, whole body or upper limb?

1.2. Does the activity include static and dynamic postures?

2) Sensitivity and generality: 2.1 How detailed will the as-

sessment be?

2.2 Will the same postural analysis tool be used for a range

of tasks in several industrial settings?

Several studies have used postural analysis methods to

identify occupationalmusculoskeletal problems [22, 24, 26,

29].

III. METHODOLOGY

A cross-sectional study was done on farmer workers aged

60 years and above residing in nine sub-districts, Nong

Suea district, PathumThani province, Thailand. Data collec-

tion was conducted in October 2018. A convenience sam-

pling method was used to select participants. Informed

consent was obtained from all participants taking part in

the study which was approved by the Ethics Review Sub-

Committee for Research Involving Human Research Sub-

jects of Thammasat University, No. 3. Three-part question-

naire included demographic data, working posture check-

list andenvironment, andposturalwork sheet. RapidEntire

Body Assessment Technique (REBA) was developed to pro-

vide a quick and easy observational postural analysis tool
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for whole body activities (static and dynamic) giving amus-

culoskeletal risk action level [28]. REBA techniquewasused

to assess working posture of work related musculoskeletal

risk factors among elderly farmers. These technique pro-

vide a quick analysis of the demands on a person’s muscu-

loskeletal system when performing a speci􀅫ic task [28].

A video of the workers during an activity was recorded. Af-

ter recording the video, it was cropped to get snapshots for

the analysis of posture of the worker. The snapshots were

analyzed to 􀅫ill the scores REBA work sheets. Selection of

the postures to be evaluated should be based on 1) themost

dif􀅫icult postures and work tasks based on worker inter-

view and initial observation, 2) the posture sustained for

the longest period of time, or 3) the posturewhere the high-

est force loads occur. After interviewing and observing the

worker the evaluator can determine if only one arm should

be evaluated, or if an assessment is needed for both sides.

Postural score increases when posture diverged from the

neutral position. The body parts are grouped into: Group A

includes trunk, neck, and legs, while groupB includes upper

and lower arms and wrist. This gives a 􀅫inal REBA SCORE,

which is then interpreted into an action level. There are 􀅫ive

action levels for risk estimation relate MSDs and give an in-

dication of the urgency of avoiding or reducing the risk of

the assessed posture (0 = negligible, 1 = low, 2 = medium, 3

= high and 4 = very high) [28]. The frequency and percent-

age were analyzed and presented.

IV. RESULTS

Of the 128 participants, 61%werewomenwith average age

of 68.50±4.15 years. 84.76%had 􀅫inished elementary edu-

cation. The results revealed that, averageworking of 7.32±
2.14hoursperdayand6.26±1.51daysperweek. Theaver-

agework experiencewas 33.04±16.99 years. Themajority

of working posture were bending trunk, working with the

neck bend and twisting upper body with 97.28%, 96.84%,

and 95.99%, respectively in Table 1.

TABLE 1

WORKING POSTURES OF THE ELDERLY FARMERS

Working Postures Frequency Percentage

Squatting or kneeling 98 76.86

Exertion manual work 106 82.84

Arm elevation above shoulder 110 85.92

Repetitive work >5 minute 118 92.44

Wrist twist 122 95.56

Twisting trunk 123 95.99

Working with neck bend 124 96.84

Bending trunk forward 125 97.28

Fig. 1. Percentage of risk level (REBA) of working postures among the elderly farmers
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The 􀅫inal snapshot working posture consisted of 128 pic-

tures mostly in the performing tasks. The postures of el-

derly farmers operating were completely evaluated using

theREBA.Nodifferencewas foundbetween the grandREBA

score performed by the right and left sides of individual

workers. The results of postural risk assessment showed

that most of the postures were at the fourth level of the risk

with 53.00%, which is the high risk and require to investi-

gate and implement for the changes, followed by the third

level with 22.00%, which the medium risk as shown in Fig-

ures 1.

V. DISCUSSION

Farmer workers were frequently exposed to injury at work

due to an incorrect working posture. The results of this

study revealed inappropriate postures when working in

farm 􀅫ield among elderly farmers. More than 50% of work-

ing postures were found to be at high risk, necessitating

further assessments and changes. This result agrees with

studies identi􀅫ied earlier that farm workers were at risk of

MSDs due to awkward postures [13, 22, 25, 26, 29]. Harm-

ful postures which were found while performing tasks at-

tributed to musculoskeletal injury exposure required cor-

rectivemeasures. Posture in􀅫luences the strength thatmus-

cles are able to generate. In farm workplace, the layout

of work stations, tasks, and tools used also in􀅫luence the

amount of physical load that workers are exposed to awk-

ward posture [23]. In addition, several types of MSD have

been identi􀅫ied amongst older worker groups varying from

simple aches and pains, discomfort and tingling sensations

in the different regions of the body to overuse injuries and

conditions [30]. [13] found that the risk of MSDs increases

signi􀅫icantlywith age amongKorean farmers. Aging is anes-

pecially important occupational health issue, as functional

capacity is affected by age-related changes in body compo-

sition, such as reduced lean body mass, increased fat mass,

and possibly decreasedmuscle quality. [22] found that agri-

cultural workers of Uttarakhand, India suffered from pain

especially in the low back, knees, hands shoulder and neck.

The average REBA score observed was 10.

The current study also showed that several awkward pos-

tureswere adopted during farmworking such as bending or

twisting upper body trunk, working with neck bend, squat-

ting, kneeling and arm elevation above shoulder. It can

be explained that farm workers have to perform various

manual, continuous rigorous tasks in the agricultural 􀅫ield.

Static forward-bend postures, often associated with work-

ing at or near ground level, are commonly observed in agri-

culture, construction, mining and certain other industries

that have a high incidence of low back pain [3]. Therefore,

working in awkward position have been identi􀅫ied as the

cause of injuries and considered to be unacceptable pos-

tures and leads to the development of musculoskeletal dis-

order [24].

In addition, from the survey, it was found that the elderly

famers working with a prolonged period of time with 7.32

hours per day and 6.26 days per week. [22] found that

prolonged work activity, high repetitiveness, and remain-

ing constantly in an awkward posture for a prolonged pe-

riod of time were the major factors of drudgery, acute pain

and discomfort among farm workers. The older workers

are more susceptible to work-related MSD than younger

workers because of decreased functional capacity [30]. Pro-

longedwork duration of the current studymight contribute

to unavoidable awkward positions and overexertion among

the elderly person. Therefore, proper rest periods were

recommended to avoid any MSDs in future. This 􀅫inding

demonstrated the relevant authorities and the elderly farm-

ers must understand the principal of working at the neu-

tral position. Working in awkwardpositionwill increase the

possibility for body to get injury [24]. The most critical job

that leads to poor working posture should be eliminated or

reduced to reduce risk of musculoskeletal injury.

There are several limitations should be considered when

evaluating our 􀅫indings. First, the cross-sectional study, re-

viewed video recording were presented by the most fre-

quent or worst postures. However, these working postures

could still be the representative of most common uses. Sec-

ond, the study could not identify a causal association with

MSDs at work among older farmers. Third, the study was

not compared the posture risk level with the risk in the

general population. Therefore, future comparison of older

farmers with the general population may strengthen our

understanding ofMSDs. Further investigation aswell as the

implementation of ergonomic interventions are required

for elderly person to prevent musculoskeletal injuries dur-

ing work in agricultural sector.

VI. CONCLUSION

This study indicated that older farmers involved activities

several awkward postures. The majority of working pos-

ture were bending trunk, working with the neck bend and

twisting upper body. REBA posture analysis identi􀅫ied that

most of the postures were at the fourth level of the risk,

which is the high risk and require to investigate and imple-

ment for the changes. It is necessary to control not to use

awkward postures in farm tasks to prevent musculoskele-

tal injuries. The 􀅫indings from the current study would be
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useful for promoting safety and need of implementation of

ergonomics interventionswithproper awareness among el-

derly farmers.
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