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A STUDY ON POSTURAL ANALYSIS OF RURAL WOMEN INVOLVED IN VEGETABLE CULTIVATION IN JORHAT DISTRICT OF ASSAM, INDIA 

ABSTRACT
One of the first steps in addressing the issue of occupational stress at work is postural stress. A wide range of agricultural tasks, including food production, processing, preservation, and consumption, are carried out by rural women. They are essential to the whole process of growing vegetables, from preparing the land to harvesting the crop. The present study is aimed to assess the posture adopted by the female workers in all the activities of vegetable cultivation. The study was conducted on 300 female workers who are actively engaged in all the activities of vegetable cultivation starting from land preparation to harvesting of vegetables. Both interview and experimental methods were followed to collect information. . Majority (65.67%) of the respondent’s body height falls in the category of 151-155 cm and 70 per cent of the respondent’s body weight was in between 41-50 kg. Most of the respondents (70.67%) were having ‘mesomorph’ body type and normal BMI. RULA score in ‘weeding and harvesting’ were found to be the level (3-4) and (5-6) respectively which means change may be needed in the postures and work methods of weeding and immediate change is required in harvesting.
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INTRODUCTION
		“With 2.8% of all cropped land used for vegetables, India is the second-largest vegetable producer in the world, after China” (Kumar et al., 2011). “Due to their short growing season, high yield, nutritional value, economic viability, and capacity to create jobs both on and off the farm, vegetables are crucial components of Indian agriculture and nutritional security. A vast variety of vegetables can be grown in our nation because to its varied agroclimates and unique seasons. By providing food and generating a large number of jobs in rural regions, agriculture significantly contributes to addressing people's basic needs. All types of fruits and vegetables are available for consumption all year round thanks to India's varied climate. In 2018–19, India's total vegetable exports was 5679 crores, accounting for 0.23 percent of all national exports and 2.25 percent of all agricultural exports” (Commission for Agriculture Cost and Price 2020). “Nearly 16% of the world's vegetable production comes from India, and the country's vegetable productivity of 17.3 t/ha is lower than the global average of 18.8 t/h (Indian Institute of Vegetable Research, 2020). India exported 3.33 million tons of vegetable goods valued at 5679 crores in 2018–19” (National Horticulture Board, 2019; K.M., 2021).
		“In rural India, agricultural labor is typically associated with women. They are compelled to perform a significant number of labor-intensive, manual jobs in agricultural fields because of their low socioeconomic status” (Nidhi & Kaushik, 2016). “Transplanting, weeding, harvesting, and post-harvest processing of crops are among the most challenging agricultural jobs performed by women in India. These duties are all laborious and time-consuming” (Joshi, et. al., 2014). “Compared to men, women engage in more demanding activities” (Gite & Singh, 1997). “According to reports, women's labor has remained primarily manual while males have embraced automated agriculture. Typically, women who work as agricultural laborers or cultivators are restricted to less skilled positions” (Mrunalini, 2015). “Ignorance, outdated work practices, inadequate technology, and attitudinal limitations such natural conservation and aversion to change are the main causes of women's misery. Due to the lack of gender-appropriate instruments, their scarcity, or their lack of understanding, farm women carry out agricultural activities using antiquated traditional tools. Women farmers' health issues are accelerated by working long hours with antiquated, conventional and heavy implements in unsafe, hazardous, and unpleasant environments” (Nag and Nag, 2004). “With high incidence of musculoskeletal illnesses and evidence that ergonomic risk factors are implicated, agriculture is widely acknowledged as the most dangerous business in the country” (Kishtwaria and Rana, 2007). The present study is aimed to assess the posture adopted by the female workers in all the activities of vegetable cultivation. 
METHODOLOGY
		The Jorhat district's North West Development Block was purposefully chosen to carry out the study. Four villages in the Jorhat district of Assam were chosen: Upper Deuri, Hokai Khangia, Bormer Chapori, and Sonari No. 2 of the North West Development Block. 300 female workers who actively participate in every aspect of vegetable agriculture, from preparing the soil to harvesting the veggies, participated in the study. Information was gathered using both experimental and interview techniques. A total of 300 respondents are selected to elicit the detail information about their personal and demographic profile and for experiential method 30 respondents are selected who were found to be actively involved in all the sub activities of vegetable cultivation for 5-6 hours on an average daily. The respondents were observed and videos are recorded for some time and the angle of deviation was evaluated through Rapid Upper Limb Assessment (RULA) technique for detail assessment of the posture and to find out the consequences of the awkward posture. 
RULA Method
		RULA (Rapid Upper Limb Assessment) is aimed to make a rapid assessment on neck and upper limb loading in mainly in the sedentary tasks. Position of individual body segments will be observed and the more there is a deviation from the neutral posture the higher will be score of each body part. However, it is also possible to take a picture of the operator at the posture under the study and measure the angles on the pictures. If pictures are being used, it is necessary to take a significant number of them from different angles and to make sure the angles to be measured are made to scale.
		The RULA method was initially created by Researchers McAtamney and Corlett at the University of Nottingham’s Institute of Occupational Ergonomics in 1993 as a means to assess the exposure of individual employees to risk factors linked to work-related upper limb disorders: postures assumed, repetitive movements, forces needed, and static engagement of the muscular skeletal system.
RULA categorizes the body into two sections that create two separate groups. Group A consists of the upper limbs (upper arms, lower arms, and wrists), whereas Group B comprises the legs, trunk, and neck. Posture sources for groups A and B are determined using a table where individual posture scores for each body part (legs, wrists, arms, and trunk) are recorded.
		The posture scores for each body part are obtained from measuring the angles formed by the different body parts of the operator. This method applies a different procedure to each part of the body depending on its angle measurements.
		The global posture scores for groups A and B are calculated and lastly a final score is obtained from the modification of such global values.
		The requirements for action into which the grand scores are divided and summarized into the following Action levels:
Table 1 :RULA Score Interpretation and Action Levels
	RULA
Score
	RULA
Categories
	Description

	1-2
	Action level 1
	Posture is acceptable if it is not maintained or repeated for long periods

	3-4
	Action level 2
	Further investigation is needed and changes may be required

	5-6
	Action level 3
	Further investigation and changes are required soon

	7 and more
	Action level 4
	Immediate change is required



RESULTS & DISCUSSION
Age of the respondents 
		Age denotes the chronologically completed calendar years by the respondents. Age influences behaviour of an individual by exposing to varied situations number of times. Therefore, age of the female worker was considered as an essential aspect in this investigation. The findings depicted in Table 2 indicated that majority (60.33%) of the respondents belonged to the age group of 30-40 years. Almost similar per cent of the respondents i.e., 19.67 per cent and 19.33 per cent belonged to the age group 20-30 years and 40-50 years, respectively. Only 0.67 per cent of the respondents were from the age group 50-60 years.  From the above discussion, it can be concluded that majority of the farm women  in Jorhat district of Assam, belonged to middle age group. The probable reason could be that this age is considered to be an actively working age of the farm women and being responsible for maintaining their families. A similar finding had been reported by Kumari and Laxmikant (2015) mentioning that in performing agricultural activities in Deoria district of Uttar Pradesh, majority (53.33%) of the respondents belonged to middle age group (26-50 years) followed by young age (below 25 years) and old age (More than 50 years) group.
Body height of the respondents
		The findings of Table 2 depicts that most of the respondents (65.67%) body height was in between the range 150-155 cm followed by 21.00 per cent and 11.00 per cent respondents body height below 150 cm and 155-160 cm, respectively. It is clear from the Table 2 that only 2.33 per cent of the respondents had more than 160 cm body height. A similar finding was observed by Ojha and Kwatra (2017) mentioning that the average height of female agricultural workers was 151.62±3.60 cm in Uttarakhand. 
Body weight of the respondents
		Table 2 indicated that,most of the respondents (70.00%) had body weight in between 40-50 kg, followed by 27.00 per cent of the respondents having body weight in between 50-60 kg and only 3 per cent of the respondents had body weight below 40 kg. Ojha and Kwatra (2017) also observed that the average body weight of female agricultural workers of Uttarakhand was 51.11 ± 3.34 kg. 
Table 2. Percentage distribution of respondents according to their physical characteristics						                    (n=300)
	Sl. No.
	Particulars
	Frequency (F)
	Percentage (%)

	1
	Age of the respondents
	
	

	
	20-30 years
	59
	19.67

	
	30-40 years
	181
	60.33

	
	40-50 years
	58
	19.33

	
	50-60 years
	2
	0.67

	2
	Height of respondents
	
	

	
	Below 150 cm
	63
	21.00

	
	150-155 cm
	197
	65.67

	
	155-160 cm
	33
	11.00

	
	Above 160 cm 
	7
	2.33

	3
	Weight of respondents
	
	

	
	Below 40 kg
	9
	3.00

	
	40-50 kg
	210
	70.00

	
	50-60 kg
	81
	27.00


Body types of the respondents
		Body types of the respondent female workers based on BMI assessment revealed that 70.67 per cent of the respondents belonged to ‘Mesomorphic’ body type with well developed muscular skeletal system and 29.33 per cent of the respondents with ‘Ectomorphic’ having slender body type. It had given a clear picture of the health of the respondents that all the women had a good skeletal muscular structure and there was no one with endomorphic body type (Fig. 1). The above findings can be supported by the study of Kalita (2015), who observed that in Jorhat district of Assam 47.00 per cent of the respondents belonged to ectomorphic body type followed by 43.00 per cent and 10.00 per cent of the respondents with mesomorphic and endomorphic body type, respectively.

Fig. 1. Distribution of respondents according to their body types (n=300)
Body Mass Index (BMI) 
		The Body Mass Index was calculated to study the physical fitness of the respondents. It is an important indicator of energy adequacy which influences the person’s capacity to do work. People who weigh less or more have low working capacity. For determining body type, Body mass index is derived by measuring weight and height of the woman. Body mass index (BMI) was computed using the following standard equation: 

			(WHO, 1995)
The grading of the respondents is done as follows:
	Scores
	Body Types

	<20
	Ectomorph

	20 – 25
	Mesomorph

	>25
	Endomorph



		Perusal of Table 3 indicated that a majority of the respondents (70.67%) had normal BMI which means that the female workers are physically fit to work. The findings further revealed that 24.67 per cent of the respondents belonged to the category of low weight normal BMI followed by 3.33 per cent and 1.33 per cent of the respondents with CED Grade I (moderate) and CED Grade II (mild) BMI respectively. Similar findings were observed by Khan et al. (2009) who found that BMI of adult farm women in Maharashtra was 19.62 which indicated that majority of the women (54.72%) found to have normal BMI (18.5 - 25.0%).
Table 3. Distribution of respondents as per the assessment of BMI
(n=300)
	Sl. No.
	Presumptive diagnosis from BMI Range
	Frequency (F)
	Percentage (%)

	i
	*CED Grade III (severe) {BMI<16.0}
	-
	-

	ii
	* CED Grade II (moderate) {BMI 16.0-17.0}
	4
	1.33

	iii
	* CED Grade I (mild) {BMI 17.0-18.5}
	10
	3.33

	iv
	Low Weight Normal {BMI 18.5-20.0}
	74
	24.67

	v
	Normal {BMI 20.0-25.0}
	212
	70.67

	vi
	Obese (Grade I){BMI 25.0-30.0}
	-
	-

	vii
	Obese (Grade II){BMI >30.0}
	-
	-



Years of involvement of female workers in vegetable cultivation
		Information gathered on experience of female workers engaged in vegetable cultivation (Table 4) revealed that 41.00 per cent of the respondents had ‘five to ten years’ experience followed by 27.33 per cent and 20.66 per cent of the respondents had experience of ‘ten to fifteen years’ and ‘fifteen years and more’, respectively. Only 11 per cent of the respondents had less than ‘five years of experience’ in vegetable cultivation. It indicates that most of the respondents had experience of more than five years and they were found to be very active in various tasks of vegetable cultivation. On the whole above findings revealed that majority of the respondents have ‘five to fifteen years’ of experience in vegetable cultivation 
(Table 4). 
Table 4. Percentage distribution of respondents’ as per their years of involvement in vegetable cultivation 		                    (n=300)
	Sl. No.
	Years of experience
	Frequency 
	Percentage

	i.
	Less than 5 years
	33
	11.00

	ii.
	5 –10 years
	123
	41.00

	iii.
	10 – 15 years
	82
	27.33

	iv.
	15 years and more
	62
	20.66



Prevalence of awkward posture among female workers engaged in vegetable cultivation
		The resulting impact of widespread ergonomic risk factors is the emergence of occupational stress among employees. A significant work-related factor contributing to occupational stress is the ergonomic risk present in the workplace. The rise of risk factors has been observed in all areas of life, particularly in the work environment. Posture stands out as a critical risk factor for workers, and occupational stress emerges as an inescapable aspect of working life, particularly for those in agriculture. In a broad context, risk factor is a common trend in the vegetable production system. The causes of work-related health issues include unfavorable ergonomic risk factors common in the workplace, repetitive tasks, regular bending and twisting, lifting heavy loads, forceful actions, vibration, contact stress, static loads, and extreme temperatures, among others. In the current study, 30 female respondents from the total sample were chosen to evaluate risk factors; they were engaged in various vegetable cultivation activities, contributing 5-6 hours per day for the experiment. The chosen 30 sub-samples were monitored via video method as the activities occurred throughout the season. Postural assessment was conducted through observation.
 
Postural analysis of female workers engaged in vegetable cultivation
		“Proper posture helps in keeping bones and joints in correct alignment so that muscles are used correctly, decreasing the abnormal wearing of joint surfaces that could result in degenerative arthritis and joint pain, reduces the stress on the ligaments holding the spinal joints together, minimizing the likelihood of injury. It also allows muscles to work more efficiently, allowing the body to use less energy and, therefore, preventing muscle fatigue; helps prevent muscle strain, overuse disorders, and even back and muscular pain. In many unorganized sectors, work posture analysis is mostly ignored. Repetitive nature of work and manual material handling are the major problems among most of the organized and unorganized sector. In these sectors, musculoskeletal disorders have been seen rising due to high repetitive nature of job performing in awkward posture. Awkward posture can be theorized as a discomfort posture because it is affecting the human body and its neutral alignment, when a joint is not in its normal range of posture and make muscles either shorter or longer than resting length. In the present study workers were observed assuming varieties of working posture in performing different activities which were assessed by observation method and still photography technique” (Dabhi and Singh, 2025). Diagrammatic representation of different postures adopted by the respondents in various activities of vegetable cultivation was presented in (Table 5). Ergonomic techniques such as RULA (Rapid Upper Limb Assessment) was used to analyze the deviation between the specific angle of various zones of upper body.
		Squatting posture was found to be used by the women workers during sowing and transplanting operation, arm outstretching with repetitive movement of hand, wrist and fingers (Table 5-C&D). 
		Weeding operation (Table 5-E) was performed by the female workers by adopting both squatting and bending posture in which they were compelled to assume bending posture throughout the day. In manure spreading, the workers were found adopting forward bending posture (Table 5-F).
		Combination of standing, squatting and bending postures were adopted in harvesting of vegetables (Table 5-G) and continued in this awkward posture for maximum time in a day. 


Table 5. Diagrammatic representation of different posture assumed by the respondents in performing different activities in vegetable production system
	Sl. No.
	Activities
	Types of posture
	Illustration
	Description

	A
	Land preparation
	Bending and squatting
	
[image: E:\Ph.D MANORAMA\CHAPTERS\Sketch for Posture\IMG_9947.jpg]
	The worker bends with the upper back as well as use squatting posture, outstretching both arms below shoulder level, back bent and twisted or bent forward and sideways, hitting the soil with hands for making it uniform for further operation.  

	B
	Removing of stalks and stubbles
	Bending and squatting
	[image: E:\Ph.D MANORAMA\CHAPTERS\Sketch for Posture\IMG_9950.jpg]
	The worker adopts mostly squatting and inverted u shaped bending position, with both arms below shoulder level, both knees bent, outstretching both hands for pulling out the unwanted material from soil.

	C
	Sowing of seeds
	Squatting
	[image: E:\Ph.D MANORAMA\CHAPTERS\Sketch for Posture\IMG_9951.jpg]
	The worker sits in squatting position, both arms below shoulder level with outstretching the right hand in spreading the seeds evenly in rows in the seed bed.

	D
	Transplanting
	Squatting 
	
[image: E:\Ph.D MANORAMA\CHAPTERS\Sketch for Posture\IMG_9952.jpg]
	The worker sits in squatting position with slight bend at neck and upper back and twisted posture, hand outstretched below the shoulder level to plant the seedlings 





	Sl. No.
	Activities
	Types of posture
	Illustration
	Description

	E
	Weeding
	Squatting and bending
	
[image: E:\Ph.D MANORAMA\CHAPTERS\Sketch for Posture\IMG_9953.jpg]
	The worker uses both bending and squatting position in this operation, both arms below shoulder level, back bent and twisted or bent forward and sideways

	F
	Spreading of manure
	Forward bending
	
[image: E:\Ph.D MANORAMA\CHAPTERS\Sketch for Posture\IMG_9954.jpg]
	The worker stands and bends forward at low back, making the spine an inverted u shape, both arms below the shoulder level with the right hand taking the manure from the container and pouring it in the root of vegetable plant. 

	G
	Harvesting
	Standing and bending
	
[image: E:\Ph.D MANORAMA\CHAPTERS\Sketch for Posture\IMG_9955.jpg]
	The worker stand in forward bending both arms below shoulder level with left hand outstretched for holding the leaves to search the vegetables and the right hand to hold and pluck the vegetable from the stem.


It was observed that the female workers assumed awkward posture while performing different activities of vegetable cultivation. Workers were mostly using squatting position with bent neck, arm below the shoulder level, and forearm outstretching while performing different activities. 
		In land preparation and removing of stalks and stubbles the female workers were seen adopting bending and squatting posture. In forward bending posture, the arms are placed perpendicular to the ground with inverted back, arm outstretching with flexion and extension movements (Table 5-A&B). This forward bending posture was adopted in which the worker’s body looks like an inverted U; head near knee, arms outstretching from the body, spine stressing the most in lumber portion.
		“The workers were observed to twist and bend their body frequently while performing most of the operations involved in vegetable production system. Squatting and forward bending posture was found to be adopted dominantly in vegetable cultivation activities” which is similar with a study conducted by Gangopadhayaet al. (2005), reported that “agricultural workers work continuously in bending posture and by remaining in an awkward or stressful posture during agricultural activity, they suffer from discomfort or pain in different parts of their body, specifically the lower back, neck and knee regions. The feeling is aggravated if that strenuous posture is maintained for a prolonged time. Consequently they are fatigued after such arduous tasks”. A study conducted by Pal et al. (2014) mentioned that “in potato cultivation, the workers were very fond of adopting forward bending posture and due to this constant awkward posture a high static muscular load specifically in the trunk region has been noticed. The findings also added that a high static muscular load was occurred due to forward bending posture specifically affecting thoracic region of the body as well as musculoskeletal structure of the body and the spine”. Dabhi and Singh (2025) in their study concluded that “majority of farm women in Gujarat suffered from back and knee pain. Poor posture of farm women during farm and livestock activities leads to pain in their body parts and joints. It is emphasized to analyze the posture of farm women while performing these activities and to make necessary corrections for improving the posture”. “A significant association of awkward posture with back pain and the prevalence of lower back problem was observed and mentioned that this difficulties were noticed growing due to bending and twisting back in an awkward manner” (Goldsheyder, 2002). Dabhi and Singh (2024) concluded that “among the farm women of Gujarat, arthritis was the most common diseases. Majority of farm women suffered from back and knee pain. Poor posture of farm women during farm and livestock activities leads to pain in their body parts and joints”.
RULA scores obtained by the respondents in the various activities of vegetable cultivation
		There were seven activities in vegetable cultivation in which women’s involvement has been observed and each activity was assessed in detail to evaluate the RULA scores. As regards to the various activities involved in vegetable cultivation, data on (Table 6) depicted that posture assumed during sowing operation acquired RULA score 1-2 (Action level 1), by cent per cent of the respondents and thus it indicated that the posture adopted was acceptable.	
		Cent per cent of the respondents obtained RULA score 3-4 (Action level 2) in land preparation, removing of stalks and stubbles and transplanting activity. Nearly 80 per cent of the respondents acquired RULA score 3-4 during weeding operation and spreading manure (Table 6). It is indicated that the postures assumed by the female workers during these five operations require further investigation and change may be required in near future. In conformity with this finding, Dube et al. (2018) reported that in manual fertilizing, seedling and weeding operations by farmers in agricultural fields of Odisha, RULA scores indicated that postures need to be changed soon. 
Table 6. Analysis of posture by using RULA method                                       
(n=30)
	Sl. No.
	Activity
	RULA Score (1-2)
	RULA Score (3-4)
	RULA Score (5-6)
	RULA Score (7+)

	i
	Land preparation
	-
	100
	-
	-

	ii
	Removing of stalks and stubbles
	-
	100
	-
	-

	iii
	Sowing of seeds
	100
	-
	-
	-

	iv
	Transplanting
	-
	100
	-
	-

	v
	Weeding
	-
	79.33
	20.67
	-

	vi
	Spreading of manure
	16.67
	83.33
	-
	-

	vii
	Harvesting
	-
	-
	76.67
	23.33


Conclusion
Agriculture plays a significant role in the growth of Indian economy from an early age. On an average 70 per cent of country’s population is dependent on agriculture and participation of women in various agricultural jobs was observed across the country. The rural women participate in a broad range of agricultural activities such as production, processing, preservation and utilization of food. In case of vegetable cultivation, they play a key role in the entire vegetable cultivation starting from land preparation to harvesting of vegetable crop. Ergonomic assessment of risk factors is one of the starting points to address the problem of work related musculoskeletal problems of female workers. According to the RULA assessment, employees who work in an improper posture run the risk of developing postural musculoskeletal illnesses, hence more research and necessary adjustments are needed. However, women who work in the vegetable industry, particularly when weeding, face a number of musculoskeletal issues in addition to health risks and injuries. In order to raise farmers' awareness of work-related injuries in the agricultural sector, various adjustments may be needed in the development and application of better agricultural technology and ergonomic interventions.
Future Scope of the study
This kind of study will be able to find out the actual cause of occurrences of postural stress and work related musculoskeletal disorders, which will be essential for intervention process to resolve the problem and make the work and work environment with proper intervention. Also awareness will be created among the workers regarding their postural health to safeguard them from illness thus providing a comfortable process of working for the rural women. 
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