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Abstract: Objectives: This study aimed to determine

risk factors that predict musculoskeletal discomfort in

Chikan embroiderers of West Bengal, India, and to com-

pare the effect of two rest break schedules to reduce

these symptoms. Methods: The Nordic musculoskeletal

questionnaire was performed on 400 Chikan embroider-

ers at baseline containing questions on job autonomy,

working behavior, and work stress factors. Relative risk

was calculated to identify prognostic factors for muscu-

loskeletal discomfort in different body regions. Two

groups of workers received two rest break schedules for

4 months and compared in a between-subject design.

Outcome variables were scores of Body Part Discomfort

(BPD) scale. Results: Chikan embroiderers are afflicted

with musculoskeletal discomfort mainly in the lower

back, neck/shoulder and wrist/forearm region, which is

attributed to their prolonged working timeinvolving hands

and wrists, being in a static seating posture. Rigidity in

working methods, prolonged working time, inadequate

rest break during the working day, dissatisfaction regard-

ing earning, monotonous work, static sitting posture, and

repetitive movement of wrist and forearm were the sig-

nificant predictors of these symptom developments. Rest

break schedule 1 with more frequent and shorter breaks

had more significant improvement on the severity of

these musculoskeletal discomforts. Conclusions: Chi-

kan embroiderers perform a highly dreary occupation

and various ergonomics conditions work as predictors for

developing musculoskeletal discomforts among them.

Design of proper rest break schedule involving shorter

and frequent breaks was competent for reducing these

discomforts to a certain extent.
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Introduction

Chikan embroidery is one of the most pristine handi-

crafts, usually performed by women living in rural areas

in West Bengal, India. Chikan embroiderers are a part of

the unorganized occupational sector. They belong to

lower socioeconomic classes of the society. The available

evidence suggests that craftwork is a major part of a

country’s economy, and home-based work is an important

source of employment worldwide, particularly for

women1,2). Although there are no reliable approximations

of the number of embroiderers worldwide, Wilkinson-

Weber estimates that there are between 30,000 and

1,00,000 in India3). Chikan embroiderers work from home

and do not have a fixed monthly income; however, they

are paid in piece-rates. Women spend considerable

amount of time embroidering sarees and salwaar suits.

One piece requires approximately 3 days and is typically

sold for approximately 40 Indian Rupees ( INR ; < $1

USD). To ensure a regular earning, they rigorously work

throughout the year. Furthermore, because Chikan em-

broidery work is often considered a leisure-time activity

and therefore unworthy of special consideration and ap-

propriate wages, organization and advocacy for improved

working conditions is particularlydifficult4 ). Chikan em-
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broidery entails repetitive movements of the wrists and

forearms while maintaining a static sitting posture with a

curved upper back and the head bent over the fabric.

These working conditions predispose the occurrence of

musculoskeletal discomfort in different body regions in

seated workers. Studies have shown that women are more

likely to suffer from musculoskeletal illnesses in the up-

per limbs and lower back5-7). Choobineh et al found that

static sitting postures, common among carpet weavers,

were associated with a high rate of musculoskeletal com-

plications in the lower back and shoulder8). Literature has

shown that physically or psychologically demanding jobs

are associated with higher prevalence of neck and back

pain9). Pain conditions in different body regions are asso-

ciated with poor socioeconomic conditions & lifestyle

factors as revealed by Bingefors et al 10 ) . The work/rest

pattern in a work cycle time is an important measurefor

assessing the risk of development of musculoskeletal dis-

orders in repetitive monotonous work11). Previous qualita-

tive studies evaluated various rest break schedules with

breaks ranging from 10 s “micro breaks” every 6 min to

15 min breaks every 2 h, which have demonstrated that

musculoskeletal discomfort can be reduced by increasing

the frequency of rest breaks12-16). Swanson and Sauter in a

controlled study proved that frequent, short breaks dis-

tributed toward a work shift caused significant reduction

in discomfort feeling17).

The present study aimed to investigate self-reported

factors as probable predictors for musculoskeletal dis-

comfort in different body parts and to find any significant

effect of frequent short rest breaks on the well-being of

the Chikan embroiderers of West Bengal, India. Body

part discomfort (BPD) scale ratings were obtained from

two groups of embroiderers who received two rest break

schedules at 4-month intervals. The main hypothesis of

the study was that frequent short rest pauses can provide

better effect on discomfort feeling of the Chikan embroi-

derers.

Materials and methods

Study population
The present study was conducted among women Chi-

kan embroiderers of Babnan, Hooghly in West Bengal,

India. Babnan is a traditional center of Chikan embroi-

dery and is constituted of two villages, Mulgram and Dar-

gapada, with approximately 600 women engaged in the

work. A lottery system was used and every alternate

house of these villages was visited, and women perform-

ing Chikan embroidery were requested to participate in

this study. A total of 400 Chikan embroiderers were ran-

domly selected using simple random sampling method to

participate in the study. Every willing participant was se-

lected by offering monetary incentive to mitigate any

bias. For eligibility to participate, women required to

have been working as Chikan embroiderers for at least 5

years. Women with a history of rheumatoid arthritis, dia-

betes mellitus, or who were >3 months pregnant were ex-

cluded from the study.

The authors conducted multiple visits to the embroider-

ers to explain the aims of the study, and informed consent

was obtained prior to their participation in this study.

Ethical approval for this study was provided by Human

Research Ethics Committee of the researchers’ academic

institution.

Data Collection
Interviews and direct observation were used to collect

information about the demographics, occupational his-

tory, salary, and health history of the embroiderers. All

interviews were completed individually.

Heights and weights of the embroiderers were meas-

ured using Martin’s Anthropometer and a Crown weigh-

ing machine (Mfg. by Raymon Surgical Co.).

Questionnaire study
The Nordic musculoskeletal questionnaire was admin-

istered to all embroiderers 18 ) . A reference number was

covertly assigned to each participant. These numbers

were used as identifiers on questionnaires to ensure data

confidentiality.

The validity of this questionnaire has been evaluated

by various researchers, and they have suggested that the

Nordic Questionnaire offers substantial reliability 19,20 ) .

Palmer et al have concluded that the Nordic questionnaire

is repeatable and sensitive and is likely to have a high

utility in screening and surveillance21). The Nordic muscu-

loskeletal questionnaire is a self-reported measure and

contains a series of objective questions with multiple-

choice responses.

Exposure measures
Exposure parameters for development of muscu-

loskeletal disorders consisted of questions gathered from

the Nordic musculoskeletal questionnaire. The questions

used to assess the job autonomy of the embroiderers in-

cluded the following: i) whether there was rigidity in the

work methods, ii) working time in a particular day, and

iii) number of rest breaks during the working day. Ques-

tions on working behavior were associated with i) earning

and ii ) conflict regarding family caretaker and wage

earner. Work stress factors included questions associated

with i) job pattern, ii) posture, iii) difficulty in falling

asleep, and iv) repetitive movement of wrist and forearm

during embroidering.

Rest break schedules
The two rest break schedules assessed in this study

were proposed as “Rest break schedule 1 ” and “Rest

break schedule 2.” The “Rest break schedule 1” was de-
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Table　1.　Characteristics of the study population (n=400)

Individual characteristics
Index value

Mean SD

Age (years) 27.1 2.8

Height (cm) 151.4 4.9

Weight (kg) 51.8 9.1

Years of Experience (years) 12.0 2.8

Regular working hours 6.0 1.9

No. of breaks in a day 1.7 0.7

Monthly income (in INR) 222.1 74.8

INR=Indian Rupee; SD=Standard Deviation

signed as 30-minwork/5-min rest and the “Rest break

schedule 2” was designed as 60-min work/10-min rest.

During interviewing, it was noticed that the embroiderers

generally work for 6 h a day. Thus, the “ Rest break

schedule 1” included a 5-min break after every 25 min of

work and the “Rest break schedule 2” included a 10-min

break after every 50 min of work. For a 6 h working

schedule, the “Rest break schedule 1” provided 12 breaks

and the “Rest break schedule 2” provided 6 breaks. Under

each schedule, a 30-min lunch period, additional to the 6

h of work and break time, occurred in the middle of the

total working time.

Electrical timers were used to signal the scheduled

breaks. The authors along with the supervisors of the em-

broidery sector used the timers and monitored the partici-

pants, such that they could consistently take breaks at ap-

propriate times.

Outcome measure
Outcome variables were the scores on body part dis-

comfort (BPD) scale. BPD is a self-reported objective rat-

ing of pain used to quantify the respondent’s direct expe-

rience of discomfort in different body parts22). This is a 0-

10-point scale to measure the discomfort, where 10 indi-

cated the worst imaginable discomfort and 0 indicated no

discomfort. The BPD scale was applied to the participants

at baseline and at the end of the study.

Experimental protocol
A between-subjects design was used for this study,

which facilitated comparison of the effects of the two rest

break schedules on the participants by minimizing the po-

tential influence of a particular rest break schedule on the

other.

A total of 200 participants were randomly selected

from the total of 400 subjects and assigned to each rest

break schedule. Therefore, a card-drawing method of sim-

ple random sampling was used. Data were collected be-

tween January and May of 2013.

Instructions for rest break schedules
Before beginning the study, participants attended an

orientation program to receive instructions regarding the

rest break schedules. Participants were instructed to fol-

low the assigned rest break schedules as closely as possi-

ble. They were encouraged to get up and take at least a

short walk away from their workstations during each

break.

Statistical analysis
Data were analyzed using SPSS v.20. The mean and

standard deviation of the subject characteristics were cal-

culated. Relative risk was calculated to study the associa-

tions between musculoskeletal discomfort in different

body parts of the participants and job autonomy, working

behavior, and work stress factors. The effect of each rest

break schedule on the severity of musculoskeletal dis-

comfort based on BPD scale rating was tested using Stu-

dent’s t-test and p<0.05 was considered to be significant.

Results of the two rest break schedules on BPD scale rat-

ing were expressed as effect sizes, which were computed

with Cohen’s d (i.e., difference in means divided by the

between-subjects SD) to enable direct comparison of the

outcomes.

Results

Subject characteristics
Table 1 depicts that the study participants had an aver-

age working experience of 12 years and they worked for

6 h a day. On an average they received 1-2 breaks in the

total working time in a day. Their average monthly in-

come ranged between 200/- and300/- INR ($3-$5 USD).

Questionnaire analysis
Nordic musculoskeletal questionnaire analysis revealed

that the embroiderers experienced pain in multiple parts

of their body. Approximately 90% of the respondents suf-

fered from lower back pain, 75% of them suffered from

neck/shoulder pain, 68% of them suffered from wrist /

forearm pain, and 42% of them suffered from leg pain

(Fig. 1).

Relative risk calculation
Results of the comparison between the two groups of

embroiderers with their views regarding job autonomy,

working behavior, and work stress factors obtained from

the responses of Nordic musculoskeletal questionnaire are

shown in Table 2. These responses are participatory in

nature, i.e., gathered from the subjects through interview.

Among the job autonomy factors, rigidity in work meth-

ods, prolonged working time, and inadequate rest break

during the working day were the significant predictors of

symptom development in the lower back, neck/shoulder,

and wrist/forearm. Among the working behavior, dissatis-
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Fig.　1.　Percentage of Chikan embroiderers suffering from musculoskeletal discomfort in 

more than one body part (n=400)

Table　2.　Association of musculoskeletal disorders with job autonomy, working behavior, and work stress factors (n=400)

Exposure parameters
Lower Back Neck/Shoulder Wrist/Forearm

OR 95% CI p Value OR 95% CI p Value OR 95% CI p Value

Job autonomy

Rigidity in work methods 5.00 2.53-9.85 <0.001  4.69  2.89-7.62 <0.001 16.61  9.48-29.09 <0.001

Prolonged working time 8.14 4.07-16.29 <0.001 10.19  5.92-17.50 <0.001 20.62 12.01-35.40 <0.001

Inadequate rest break during the 

working day

6.20 3.12-12.33 <0.001 20.43 11.44-36.49 <0.001  8.76  5.42-14.16 <0.001

Working behavior

Conflict regarding family care-

taker & wage earner

1.08 0.56-2.08 0.95  0.76  0.48-1.21 0.30  0.75  0.49-1.15 0.22

Dissatisfaction regarding earning 1.26 0.66-2.43 0.60  6.15  3.76-10.07 <0.001 30.9 17.44-54.74 <0.001

No allowance 0.42 0.20-0.89 0.30  1.31  0.83-2.06 0.30  0.96  0.63-1.47 0.95

Work stress

Monotonous job pattern 3.27 1.68-6.35 <0.001  3.36  2.10-5.38 <0.001 15.40  9.17-25.86 <0.001

Static sitting posture 2.94 1.50-5.79 <0.001  3.08  1.91-4.97 <0.001 NA

Difficulty in falling asleep 0.82 0.42-1.58 0.67  0.95  0.57-1.59 0.52  0.85  0.56-1.29 0.52

Repetitive movement of wrist & 

forearm

NA NA <0.001 29.69 15.09-58.42 <0.001

p value based on χ2. OR=odds ratio; 95% CI=95% confidence interval for OR.

faction with regard to earning showed a tendency toward

significance for symptoms in the lower back. Dissatisfac-

tion with regard to earning predicted significant symptom

development in the neck / shoulder and wrist / forearm.

Among the work stress factors, monotonous job pattern

was the significant predictor of symptom development in

the lower back, neck/shoulder, and wrist/forearm. Static

sitting posture significantly predicted symptom develop-

ment in the lower back and neck / shoulder. Repetitive

movement of wrist and forearm during embroidering was

the significant predictor of symptom development in the

wrist/forearm.

Symptom prevalence
Fig. 2 shows the analysis of the BPD scale at baseline,

which supports the findings of the Nordic questionnaire

analysis. The low back pain values on the BPD scale

ranged between 9 and 10, neck / shoulder pain values

ranged between 7 and 8, and wrist/forearm pain values

ranged between 6 and 7.
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Fig.　2.　Severity of musculoskeletal discomfort in Chikan embroiderers according to 

BPD scale analysis

Table　3.　Baseline and 4-month outcomes data on two groups of embroiderers at two data 

points (n=400)

Outcome measure 

- BPD scale score
Time point

Rest break schedule 1a Rest break schedule 2b

Mean±SD Effect size Mean±SD Effect Size

Lower Back Baseline 9.1±0.7
1.74

9.0±0.7
0.29

End of study 7.7±0.9* 8.8±0.7†

Neck/ Shoulder Baseline 7.6±0.5
0.82

7.5±0.6
0.17

End of study 7.1±0.7* 7.4±0.6‡

Wrist/ Forearm Baseline 7.0±0.8
0.53

6.9±0.8
0.13

End of study 6.6±0.7* 6.8±0.7‡

*p<0.001
†p<0.05
‡Not significant
a30-min work/5-min rest
b60-min work/10-min rest

Effects of rest break schedules
Significant effects of the rest break schedules on BPD

scale scores of the different body parts are presented with

their corresponding effect sizes in Table 3. Rest break

schedule 1 had more significant improvement on the BPD

scale ratings of the lower back, neck/shoulder, and wrist/

forearm than Rest break schedule 2. Ratings for these

measures indicated significantly lower discomfort levels

when participants worked under the Rest break schedule

1 than when they worked under the Rest break schedule

2.

Discussion

The primary strength of this study was that it identifies

the exposure parameters for development of muscu-

loskeletal discomfort at the baseline and indicates the ef-

fect of rest breaks schedules in reducing the severity of

these symptoms at follow-up. Results of this study show

that musculoskeletal discomforts are common and rela-

tively severe in the Chikan embroiderers of West Bengal,

India, and are amenable to several Ergonomics factors.

Design of rest break schedule including short and fre-

quent rest breaks reduced the severity of these discom-

forts among the embroiderers at follow-up.

Discomfort levels and Ergonomics factors
In the present study, body regions that received the

highest discomfort ratings included the lower back, neck/

shoulder, and wrist/forearm. This pattern of discomfort is

common among seated workers performing repetitive

hand intensive job23).

This study found significant associations between

symptom development in the lower back, neck/shoulder,

and wrist/forearm with rigidity in working methods, pro-

longed working time, and inadequate rest break during

the working day. In various studies, it was shown that less

task variety assigned to women is a prime cause of devel-
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oping MSDs24,25). It has long been recognized that workers

with predominantly repetitive tasks, or those maintaining

fixed postures for long periods of time, have an increased

risk of developing musculoskeletal discomforts 26,27 ) .

Breaks are an important determinant of musculoskeletal

health28). Bergqvist et al in their study on VDT workers

indicated that risk of musculoskeletal discomfort in-

creases in workers who have limited rest break opportuni-

ties29). Dissatisfaction regarding earning was a significant

predictor of musculoskeletal discomfort in embroiderers.

According to Hadler, dissatisfaction with a work situation

greatly contributes to the onset and persistence of muscu-

loskeletal discomforts30 ) . Monotonous job pattern was a

significant predictor of musculoskeletal discomforts in the

lower back, neck/shoulder, and wrist/forearm. Previous

studies similarly concluded that monotonous work was an

important factor for the development of musculoskeletal

discomforts31-33 ) . Static sitting posture caused significant

symptom development in the lower back and neck/shoul-

der. It has already been widely accepted in other studies

that awkward static postures result in musculoskeletal

stress on different body regions of seated workers33-35). Re-

petitive movement of wrist and forearm was the signifi-

cant predictor of symptom development in the wrist/fore-

arm. Manual labor involving repetitive wrist movement

increases the risk of developing carpal tunnel syndrome36).

Rest break schedules & effect sizes
In the present study, Rest break schedule 1 with more

frequent and shorter breaks had more significant improve-

ment on the BPD scale ratings of the lower back, neck/

shoulder, and wrist / forearm. Several studies have con-

firmed that more frequent and shorter breaks cause sig-

nificant improvement in musculoskeletal problems in case

of light repetitive work37). The Rest break schedule 1 was

designed for a 4-month period. Previous intervention

study has shown that short rest pauses was significantly

associated with reduced discomfort scores in different

body regions at the 2-month follow up 38 ) . Balci and

Aghazadeh in their study on VDT users showed that

work-rest schedule designed with 60-minwork/10-minrest

(60/10) and 30-min work/5-minrest (30/5) had statisti-

cally significant effects on discomfort in the neck, shoul-

der, lower and upper back, elbow, and arms39). Frequent

rest breaks have been recommended for reducing repeti-

tive strain injuries40).

Limitations of this study
There were few limitations to this study, one of which

was participant recruitment among the embroiderers.

These women are part of a socioeconomic group that does

not typically allow women to communicate with un-

known people. This made it challenging for the authors to

convince them to participate in the study. Because muscu-

loskeletal discomforts were subjectively reported by the

participants, the outcome assessor was the subject, who

could not be visor to the intervention status. A between-

subjects design without controls was used ; therefore,

positive effects due to other unidentifiable factors other

than rest break schedules cannot be excluded. The ob-

served comfort improvements could have occurred over

time.

Some of these study limitations could be addressed by

extending trials over a longer period, adding multiple

control groups or data collection intervals, and reducing

awareness between groups regarding the experimental

conditions.

Despite these limitations, the findings from this study

demonstrate that design and implementation of rest break

schedules, including brief rest breaks may reduce work-

ers’ musculoskeletal discomfort.

Recommendations
•The Chikan embroiderers must be introduced to

good and safe work practices, for e.g., having back rest

while embroidering and changing the working position

after certain period of time.

•Training modules maybe formulated for awareness

regarding safety and alleviating the severity of discom-

forts in different body parts. This is to be implemented by

the introduction of exercise regimes.

In conclusion, the present study emphasizes that Chi-

kan embroiderers are engaged in a highly repetitive hand

intensive job requiring long hours of static work. The role

of various ergonomic conditions as prognostic factors was

identified for the development of musculoskeletal dis-

comforts among them. Inadequate rest breaks in a work-

ing day was found to be a significant predictor of muscu-

loskeletal discomforts and design of a proper rest break

schedule with frequent, shorter breaks mitigated these dis-

comforts to a considerable extent. Thus, although design

of rest break schedules decreased working hours, the

health of the embroiderers improved. Under better health

conditions, they can perform embroidery better and work

for longer duration and will ultimately earn more.
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