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Assessment of Work Related Musculoskeletal Disorders among
House Maids of Kolkata, India
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ABSTRACT

Background and Aim: Work related musculoskeletal disorders (WMSDs) are common
problems among the workers engaged in unorganised sector. WWorking as a house maid is
a very old profession. The objective of the present study was to evaluate the prevalence
of WMSDs in house maids of Kolkata. Methods: Ninety-four house maids (age range of
20-60 years) engaged in different household works for minimum 3 years of duration were
recruited in this study by random sampling method from different parts of Kolkata, India.
They were divided into four groups based on their age and years of working. Physical
parameters, assessment of musculoskeletal disorders and analysis of posture were done
by using standard methods and procedures. Results: The study revealed different grades of
pain in different parts of the body, maximum being the prevalence of low back pain. The
intensity and localisation of pain varied in different age groups showing significant relationship
with working experiences and daily working hours. Body part wise pain varied during work,
rest and sleep times. Conclusion: WWMSDs and pain experienced by the house maids were
due to their constrained and awkward working postures for longer duration which need to
be corrected with immediate interventions.
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INTRODUCTION

A large number of people are associated with different
types of jobs in the informal or unorganised sectors
in developing countries. The common characteristics
shared by the workers of the informal sectors are
intense human labour, prolonged working hours, no
work - no pay system, irregular work schedule and
lack of additional allowances, resulting in suffering
from musculoskeletal disorders (MSDs) which not
only deteriorates their physical condition but also
augment their mental distress. ")

Almost 60% of the working population in developing
countries are engaged in jobs at unorganised or
informal sectors mainly because of the frequently
changing economic scenario and ample availability
of low cost workers.""! Work related musculoskeletal
disorders (WMSDs) are very common among the
informal sector workers in India. Both psychological
and physiological risk factors affect WMSDs resulting
in discomfort and pain.”! Most of these problems are
generated due to repeated stress, economic hazards
and infrastructural insufficiency out of manual
material handling (MMH) which causes injuries,
pain, suffering, disability, fatalities as well as loss
in efficiency and production for workers and their
families with concomitant societal economic losses.*!
Ciriello et al.l* identified MMH as the most frequent
and expensive etiology of WMSDs in informal sector

workers whose individual factors, e.g., age, gender,
weight, height, body mass index (BMI) etc. also
contribute a lot towards this disorder.”*!

Involvement of house maids in different types of
household work is evident in almost all countries. To
our knowledge the health parameter related research
in this population engaged in unorganized or informal
sectors has not been reported yet. Therefore the
purpose of this study was to investigate the
prevalence and characteristics of WMSDs and the
extent of stress in house maids of Kolkata, India.

MATERIALS AND METHODS
Selection of Subjects

Ninety-four house maids engaged in different
household works and belonging to the age group of
20-60 years were recruited in this cross-sectional
study by random sampling method from different
parts of the city, Kolkata, India. The subjects were
divided in four groups based on their age, i.e., 20-30
years (n = 38), 31-40 years (n = 33), 41-50 years
(n =9) and 51-60 years (n = 14) to compare their
demographic data. They were also divided according
to the years of working, i.e., 3-5 years (n = 46), 6-10
years (n = 28), 11-15 years (n = 8), 16-20 years (n = 8)
and 21-26 years (n = 4) of working experience to
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find out the relationship of working experience with musculoskeletal
disorders in different body parts.

Subjects having less than 3 years of working experience in household
works were excluded from this study. The age of each participant was
calculated from the “Aadhar Card” which is the National Identification
issued by the Government of India. They were paid compensation for
loss of pay for taking part in the study. Informed consent was obtained
from each worker. Ethical approval for this study was obtained from the
Human Research Ethics Committee of Department of Physiology,
University of Calcutta.

Assessment of Anthropometric Parameters

The body height and body weight were measured by using the weighing
machine fitted with height measuring rod (Avery India Limited, India).
The body mass index (BMI) and body surface area (BSA) of the subjects
were calculated by using the standard formulae.”'® The waist and hip
circumferences were measured by following standard guidelines.

Evaluation of WMSDs

Work related musculoskeletal disorders or WMSDs were evaluated by
using the Modified Nordic Questionnaire."" This questionnaire consists
of a series of objective questions with multiple choice responses. A face
to face interview was thought to be more reliable in obtaining accurate
information from the domestic maids as they belonged to a poor
educational background. The questions were grouped in three major
sections:

e General information of the workers, i.e., their age, years of experience,
etc.

o Work organization and working behaviours

o Assessment of stress at work and detailed questions on physical
disorders caused by working environment

o Evaluation of region wise pain in different body parts rated by the
workers on a 1 to 10 point scale (1 implying no pain and 10
implying maximum pain) called body part discomfort scale or VAS
rating. "

Assessment of Working Posture

Working posture was assessed by the method of Ovako Working posture
Assessment System or OWAS.["’]

OWAS identifies the most common work postures for the back
(4 postures), arms (3 postures) and legs (7 postures) and the weight of
the load handled (3 categories). Whole body posture is described by
these body parts with a four digit-code. These 252 postures have been
classified into four action categories indicating needs for ergonomic
changes. The observations were made as “snapshots” and sampling has
usually been assured with constant time intervals.

Statistical Analysis of Data

Data were expressed as mean+SD. One-way analysis of variance
(ANOVA) followed by Bonferroni post hoc analysis was adopted to
compute the significance of difference in mean values obtained in
different age groups. Chi square test was employed to test the relationship
between working experience and pain in different body parts. The level
of significance was set at p<0.05. The entire statistical analysis was done
by using SPSS 16 software.

RESULTS

Ninety-four house maids were recruited in the study and all of them
successfully completed the questionnaire and physical examination
methods. The physical parameters, work experience and daily working

Table 1: Physical parameters, work experience and daily working hour of
the house maids of different age groups.

Parameter 20-30Years 31-40Years 41-50Years 51-60 Years
(n=38) (n=33) (n=9) (n=14)
Body weight (kg)  52.74+10.17 53.79+12.47 64.78+11.10* 56.71+10.37
Body height (cm) 148+4.82 151.48+5.55 155.78+4.46* 150.29+7.98
BMI (kg.m?) 23.97£3.94  23.40+5.11 26.61£3.98  24.98+3.28
BSA (m?) 1.50+0.15 1.54+0.18 1.70+0.15* 1.57+0.17
Waist 75.73£9.41  79.73+15.33  89.89+13.42* 83.64+12.74
circumference (cm)
Hip circumference  89.10+8.44  89.06+12.15 100.33+9.66* 90.64+15.44
(cm)
W-H Ratio 0.85+0.07 0.89+0.11 0.89+0.05 0.93+0.06*
Work Experience 2.37+1.44 8.72+4.26  13.0+7.95 10.43+5.64
(Yrs)
Work Duration 4.16+2.34 5.76+1.96* 9.22+2.28* 5.71+£1.86
(hrs.day™)

BMI: Body mass index; BSA: Body surface area; W-H ratio: Waist-Hip ratio.

Values are expressed as mean+SD; One Way ANOVA showed significant difference
(p<0.05), Bonferroni Post-hoc analysis was performed (*p<0.05)
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Figure 1: Body parts discomfort (pain) score calculated in terms of VAS
Rating in different body parts among house maids of Kolkata.

hour of the subjects have been presented in the Table 1. The body weight,
body height, BSA, waist circumference and hip circumference depicted
significant difference (p<0.05) in the age group of 41-50 years whereas
51-60 years of age group showed significant difference in waist-hip ratio
(W/H Ratio).

Score of discomfort (pain) in different body parts of the female house
maids of Kolkata has been presented in figure 1. Maximum pain was
reported in low back followed by upper leg, lower leg, wrist and neck.
The relationship between pain intensity in different body parts and years
of working experience of the participants has been presented in Table 2.
Chi square statistic depicted significant relationship between working
experience and pain intensity in different body parts, except in case of
neck and shoulder.

The relationship between pain intensity in different body parts and
duration of work per day has been presented in Table 3. Chi square statistic
depicted significant relationship of pain intensities in different body
parts with the duration of daily working hours, except in case of neck
and shoulder. Percentage of respondents according to their discomfort
(pain) in different body parts at different times is shown in Figure 2 and 3.
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Table 2: Relationship of years of working experience with pain intensity 100 -
in different body parts of the house maids. 90
1-5 6-10 11-15 16-20 21-26 Chi  Pvalue 80 ~
Years Years Years Years Years Square 70 -
(n=46) (n=28) (n=8) (n=8) (n=4) 60 -
Neck Yes 28 22 8 8 2 2.68 0.61 NS % 501
40 -
No 18 6 0 0 2
30 B
Shoulder  Yes 4 18 4 4 2 591 0.20NS 20
No 42 10 4 4 2 10 -
o p
Siglpn bt & 2 & 2 2 LI e Lower Wrist Neck Lower Upper Elbow Finger Shoulder Upper
No 38 16 4 6 2 Back Leg Leg Back
Lower back Yes 40 26 6 6 4 9.78 0.04 Figure 2: Percentage of respondents on pain in different body parts.
No 6 02 2 2 0
Elbow Yes 23 16 4 4 4 12.63 0.01 m21-30Yrs E31-40Yrs D041-50 Yrs m51-60 Yrs
No 23 12 4 4 0 1009
-
Finger Yes 22 14 4 4 4 26.90 0.001 2 80 -
No 24 14 4 4 0 § 70 1
s %7
Wrist Yes 26 20 4 4 4 9.80 0.04 50 4
No 20 8 4 4 0 E 40 1
30 -
Upper leg  Yes 29 20 6 2 4 12.06 0.01 20 |
No 17 8 2 6 0 10 1
0 4
Lower leg  Yes 30 22 6 2 2 13.47 0.01 Neck Shoulder Upper Lower Elbow Finger  Wrist Upper Leglower Leg
No 16 6 2 6 2 Back  Back
Fi . ) L
NS = Not significant igure 3: Age group wise percentage of respondents on pain in different
body parts.
Table 3: Relationship of duration of work per day with pain intensity in 80
different body parts of the house maids. 20 | HSieep
1-4hr 5-8hr 9-12hr ChiSquare Pvalue 60 -
Neck Yes 22 37 10 5.63 0.06 NS 50
No 8 13 4 e
m 4
Shoulder Yes 10 15 8 4.13 0.13 NS »
No 20 35 6 0 l .-
Upper back  Yes 8 16 6 31.04 0.001 0
Neck Shoulder Upper Lower Finger  Wrist Upper Leg Lower Leg
No 22 34 8 Back  Back
Lower back  Yes 24 44 14 8.43 0.01 Figure 4: Percentage of respondents according to their pain in different
No 6 6 0 body parts during work, rest and sleep.
Elbow Yes 12 28 10 41.65 0.001
No 18 9 4 Different intensity of discomfort was reported by the participants at
different body parts at the time of work, rest and sleep (Figure 4). Maximum
Finger Yes 8 29 8 8.78 0.01 . . .
discomfort experienced by the respondents during work and rest was
No 22 21 6 in the lower back while pain at the lower leg caused maximum discomfort
Wrist Vs 14 31 10 9.41 0.009 during sleep. Analysis of working posture by using Ovaku Working
Posture Analysis System (OWAS) method has been shown in Table 4.
No 16 19 4 Three postures which were predominantly used by these house maids
Upperleg  Yes 14 26 12 10.58 0.005 were considered during working posture analysis.
No 16 14 2
DISCUSSION
Lower leg Yes 24 25 12 75555 0.02
N . )5 5 Several challenges towards health and safety managements have been
© adopted in the context of Occupational Ergonomics to integrate the
NS = not significant concepts of working conditions and working environment into
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Table 4: Analysis of working posture by using OWAS method.
Activity

Utensils Cleaning

Mopping

Sweeping

occupational safety and health. Unlike most approaches by psychology and
otherapplied sciences or technologies, ergonomics does not view men and
women as variables to be adjusted. Exploring as a “political technology”,
ergonomics not only examines the work situations in which the workers
find themselves comfortable but also promotes working conditions that
permit working men and women to engender better productivity.*l
Women’s labour participation has been largely focused in agricultural
and allied sectors, often erroneously considered to be only form of paid
work available to the women of lower strata. In contrast, the house maids
were rather neglected in health sector although they contribute a lot in
domestic work of their employers.!**!

According to ILO, 83% of domestic workers are women who perform a
variety of household services for an individual or a family, from providing
care for children and elderly dependents to cleaning and household
maintenance, known as housekeeping. Responsibilities may also include

84

Stick Diagram OWAS Action Remarks
Score category
2111 5 Correctn're measure to
be taken in near future
41,6,1 4 Correctlv.e meast'lre to
be taken immediately
2.1,2,1 5 Corrective measure to

be taken in near future

cooking, doing laundry and ironing, food shopping and other household
errands. Some domestic workers live within the household where they
work. This profession provides the livelihood of a large section of women
workers engaged in unorganised sectors in West Bengal, India.l"" It is a
very old profession that unfortunately did not receive due care in its long
run. The condition of the domestic workers is very pity and worsened
considerably day by day in respect to the contemporary world. Even they
contribute more time to accomplish the household works in their
employer’s house than they can offer for their own household works.

In spite of their immense role in the management of household works,
house maids face various problems in their workplace including
psychosocial problems. Intoday’sscenario they have toworkinaverysmall
place, especially while cleaning the utensils. Other works also involve
abnormal posture that is extremely stressful for them. Therefore,
occasionally they report musculoskeletal disorders which often become
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amajor cause of their absenteeism. Besides, the wage they get is substantially
small and there is no fixed increment for them.

Recruited subjects belonged to the age group of 20-60 years and they
were divided into four (4) age groups (Table 1). The sample size in the
older age groups (i.e., 41-50 years and 51-60 years) was considerably
less than the younger ones because with the progression of age they fail
to perform these domestic works due to aging related health problems
and thus quit from this profession. However, the coefficients of variation
of the studied parameters were considerably small enough to accept this
sample size in the concerned age groups as adequate.

One way ANOVA followed by Bonferroni post-hoc analysis depicted
that body mass, body height, BSA, waist and hip circumference, waist
and hip (W/H) ratio and work duration were significantly higher in the
age group of 41-50 years. Duration of work per day was significantly
higher in the 41 to 50 years of age group. This might be due to their better
efficiency and skill developed out of working experience of almost
twenty years or more. However, daily working hours decreased with
further increase in age, i.e., in the 51-60 years of age group probably
due to their aging related decline in efficiency and performance ability.
Gradual increase in daily working hours from 20 years onwards was
might also be due to their intension of earning more wages for better
living. Determination of WMSDs by Modified Nordic Questionnaire
depicted maximum prevalence of pain in the lower back followed by
upper leg, lower leg, wrist and neck (Figure 1). Discomfort felt by the
house maids in the other regions of body parts include finger, elbow,
upper back and shoulder. It was evident that the house maids were
suffering from immense discomfort due to pain in different body parts.
This might be attributed to their repetitive movement of body parts
during their prolonged work.!"”

Percentage of respondents about the pain felt in different body parts has
been represented in Figure 2 and Figure 3. The percentage varied when
the responses were plotted in the entire population (Figure 2) and in
different age groups (Figure 3). Prevalence of lower back pain was higher
in the age group of 21-30 years and 31-40 years whereas the pain in the
elbow, finger and wrist was maximally prevalent in 51-60 yearrs of age
group.

Recruited subjects had different working experiences and attempt was
made to evaluate the relationship of years of working experiences with
pain felt in different body parts. Chi square analysis depicted significant
relationship of years of engagement in this job with the pain felt in
different body parts (Table 2). This revealed that intensity of pain in
different segments of the body in house maids was influenced by the
working experience. So, this is entirely due to the development of work
related musculoskeletal disorder. Therefore it may be again postulated
that their awkward working postures might be the causative factor for
the prevalence of pain in different body segments. This is further
supported by the finding that the daily working duration has significant
correlation with pain in different body parts. However, neck and shoulder
pain did not exhibit any significant correlation neither with working
experience nor with duration of work. Younger age groups had
considerably high prevalence of pain discomfort in the neck, lower back,
elbow, wrist, lower leg and upper leg regions probably because they were
the beginners in the profession with least experience among all these age
groups. They were still unable to accustom with the working situations
(Figure 3).

Percentage of respondents for pain in the neck, shoulder, upper back,
lower back, wrist and lower leg was considerably high in the 41-50 years
of age group of house maids. This might be not only due to their maximum
working experiences but also due to their maximum daily working
hours. Moreover, they also had to do the household works in their own

family which imposed further burden that might be responsible for causing
more WMSDs.

On the other hand, the senior age group (51-60 years) had almost half
of the daily working hours than the 41-50 years of age group. Moreover,
the 51-60 years of age group of house maids performed their tasks in
their employers’ house and they reported that after returning home they
took rest instead of doing their own household works which in turn were
performed by the younger female members (daughter, daughter in law,
etc.) of their family. This might be the reason for lower rate of prevalence
of pain discomfort in major body parts, e.g., neck, shoulder, lower back,
upper leg and lower leg in spite of their higher age. However, existence of
higher pain discomfort in the wrist, finger and elbow in the 51-60 years
of age group might be attributed to their aging related decline in muscle
strength and power.

Attempt was made to evaluate the pain felt by the participants during
work, rest and sleep (Figure 4). Maximum percentage of respondents
indicated that maximum pain was felt in the lower back during work,
rest and sleep. Neck was the next affected region during work and rest
while lower leg was the second most pain evoking region during sleeping
time. Lower leg and neck produced almost similar intensity of pain
during rest among all the subjects. Upper back, elbow, finger and wrist
are the regions where minimum discomfort was felt during sleep.
Considerably higher intensity of pain was reported in finger, elbow and
wrist during rest while lower back and upper leg produced noticeable
degree of pain during work. Least pain was reported in upper back,
elbow, finger and wrist during sleep. There is a probability of prevalence
of Carpal Tunnel Syndrome in the senior age group of house maids.

The results of posture analysis were shown in Table 4. The posture mostly
adopted during their work involves squatting, forward bending in sitting
and forward bending in standing. They also use twisting and bending of
the body during the work. All these postures require corrective measure
need to be taken either immediately or in near future. These awkward
postures along with occasional jerking and weight lifting movements
may be the attributing factors for the occurrence of WMSDs. Awkward
postures are highly associated with WMSDs especially with lower back
pain as also evident in the present investigation.!'”!*! Spine, especially the
vertebral discs is affected by posture, location and weight of a load.!"
Therefore, it may be hypothesised that occurrence of WMSDs in house
maids of the present study was due to their awkward postures.

CONCLUSION

It may be concluded from the study that the house maids of Kolkata,
India are suffering from different grades of pain in different joints and
parts of the body. The prevalence of pain is maximum at the lower back
region. The intensity and localization of pain varied in different age
groups and that showed significant relationship not only with the working
experience but also with the duration of daily working hours of the
house maids. Thus, it is evident that the prevalence of pain in different
body segments of the studied population is entirely due to development
of WMSDs. Body region wise pain varied during work, rest and sleep.
WMSDs observed in different body parts were due to their awkward
working postures which need to be corrected with immediate intervention,
e.g., proper application of work rest cycle, changing the working posture
by modifying the work station and equipment, introduction of proper
work place for utensils cleaning and use of developed gadgets for floor

mopping.
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