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Abstract. Working in the sitting position is often regarded as a cause for discomfort and pain in
the musculoskeletal system. The aim of the present study was to evaluate musculoskeletal
symptoms in different body regions in association with the perceived fatigue and work
characteristics in supermarket cashiers, who are predominantly working in the sitting position.
The subjects were 67 female supermarket cashiers with the mean (± SD) age of 33.5 years, body
mass index (BMI) of 23.8 ± 0.4 kg m-2 and the working time of 9.7 hours a day. All subjects
completed the standardized Nordic Questionnaire and self-administered questionnaire
concerning cashier’s work, bio-demographic variables and fatigue. The results of this study
indicated that 86.6% of subjects reported experiencing discomfort at least in one body area.
Musculoskeletal symptoms in the last 6 months were localized primarily in the lower back and
neck regions (67.2% and 53.7%, respectively) and in the last 7 days also in the lower back
(44.8%) and equally in the neck and wrist (40.3%). Correlation analysis showed that low back
pain (LBP) perceived during the last 7 days was associated with knee pain (r = 0.44, p < 0.001).
Last 6 months LBP was associated with shoulder (r = 0.35, p < 0.01) and neck pain (r = 0.43,
p < 0.001) during last 6 months. On the other hand, no significant correlation emerged between
LBP, fatigue and work characteristics (physical and mental fatigue after workday, rushing and
monotony at work). From the cashiers, 80.9% had experienced rushing at work, while the
majority of them (89.6%) felt physical fatigue after the workday, and 62.7% reported their work
being monotonous. Approximately one-half of the subjects (49.3%) practiced recreational sport
in their free time. It was concluded that in supermarket cashiers the highest prevalence rate of
discomfort and pain was emerged in low back and neck, and they perceived rushing and
monotony at work and physical and mental fatigue after the workday. Recreational sport can be
recommended as a preventive activity for avoiding discomfort.
Keywords: discomfort, musculoskeletal symptoms, supermarket cashier, perceived fatigue,
sitting position.

INTRODUCTION
Working for a long time in the sitting position is called ‘forced position’. It has
been suggested that prolonged working in forced position causes musculoskeletal
disorders (MSDs) (Pensri et al., 2010). The European Agency for Safety and Health at
Work has reported that in the European Union the relative prevalence rate of MSDs is
the highest among service workers, and shop and market sales employees (Schneider et
al., 2010). In Estonia, forced position is the main cause of occupational diseases
according to the Estonian Health Board (2012).The field of service and sales holds the
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second place in the occurrence of occupational diseases in Estonia. In 2012 many
cashiers claimed an occupational disease due to working in forced position. MSDs are
also the main symptoms of work-related diseases (Estonian Health Board, 2012). The
causes and occurrence frequency of MSDs among cashiers in Estonia has not been
researched so far.
Working as a cashier in a supermarket does not usually require any specific skills
– most cashiers are secondary school graduates –, and their income is low to moderate,
depending on the sum of working hours. Cashiers’ work conditions have received
minimal attention and no specific measures have been taken for preventing workrelated injuries. The work is monotonous and the employees are frequently exposed to
manual handling tasks, such as lifting goods of different weight, and experience stress,
especially at rush hours in the store. Cashiers’ work is mentally fatiguing (Åhsberg,
2000; Vasseljen et al., 2001; DiDomenico & Nussbaum, 2008), while they manage
cash and card payments, requiring extreme accuracy. Supermarket cashiers work for
the whole day at the counter in the sitting position. They are affected by MSDs,
because their body muscles are forced into one position at working time (Baron et al.,
1992; Forcier et al., 2008). Previous studies have indicated that constant sitting affects
mostly the neck and lower back region (Lehman et al., 2001; Beladev & Masharawi,
2011). Research results on musculoskeletal symptoms among supermarket cashiers
have generally reported neck, shoulder, upper-limb and back pain (Baron et al., 1992;
Lehman et al., 2001; Vasseljen et al., 2001; Violante et al., 2005), but also ankle-foot
symptoms (Pensri et al., 2009). The most frequently affected body region is followed
by low back (Violante et al., 2005), knees, hips, shoulders, head/neck, upper back,
wrist/hands and elbows (Pensri et al., 2009).
Musculoskeletal symptoms, as work-related musculoskeletal discomfort and pain
in different body regions are common complaints in individuals whose occupations are
characterized by repetitiveness and monotonous work (Bernard, 1997). A screening
examination performed by the occupational health care service on Swedish workers
established that monotonous work was positively associated with neck and shoulder
pain (Bernard, 1997), and repetitive tasks can be responsible for the high prevalence of
lower back, neck and shoulder symptoms among cashiers (Lundberg et al., 1999). This
is in accordance with a study that was also conducted in Sweden, showing the high
prevalence (70%) of neck and shoulder pain during last 6 months (Rissen et al., 2002).
Neuromuscular fatigue and discomfort are commonly perceived by cashiers in
shoulder, low back and neck muscles (Nõu et al., 2011), cumulative local muscle
fatigue may lead to potential risks for MSDs (Ma et al., 2013). Supermarket cashiers
are generally known to be an at-risk population for MSDs (Forcier et al., 2008).
However, the association of musculoskeletal symptoms with work-related
characteristics in cashiers has not been well studied.
The aim of the present study was to evaluate the musculoskeletal symptoms in
different body regions in comparison with perceived fatigue and work characteristics in
supermarket cashiers who are working in sitting position.
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MATERIALS AND METHODS
Subjects
Sixty-seven females, working as checkout cashiers in supermarkets, aged from 18
to 63 years (with mean ± SD age: 33.5 ± 12.8 years) participated in this study. The
anthropometric and work experience characteristics of participants are presented in
Table 1. The majority of the subjects (64) were right-handed.
Table 1. The anthropometric and work experience characteristics of participants (n = 67)
Mean ± SD
33.5 ± 12.8
165.4 ± 6.0
65.1 ± 11.3
23.8 ± 0.4
5.3 ± 5.3
9.7 ± 2.5
37.2 ± 8.5

Age (years)
Height (cm)
Body mass (kg)
Body mass index (kg m-2)
Years of work experience as a cashier (years)
Working hours per day (hours per day)
Working hours per week (hours per week)

The subjects participated in the research voluntarily and the selection of cashiers
was random. Approval for the study was obtained from the managers of the
supermarkets, and from the Ethics Review Committee on Human Research, University
of Tartu. Written informed consent for participation in the study was obtained from all
participations.
Questionnaire
Cashiers received a self-administrated comprehensive questionnaire. In this study
we used questions about demography (age, gender, height/weight), employment
information (working experience as a cashier, number of daily and weekly working
hours), psychosocial and work characteristics (fatigue, rushing at work, job
dissatisfaction, monotony of work), and frequency of any exercise.
To assess MSDs were used the questions similar to the ones in The Nordic
Questionnaire (NQ) (Kuorinka et al., 1987). NQ evaluates the frequency of
musculoskeletal symptoms such as pain, tingling and/or numbness in six body regions
(low back, neck, shoulder, elbow, wrist/hand, and knee) in two time periods: the
previous seven days and the previous six months. A simple ﬁgure with six particular
body parts in the questionnaire helped answerers to evaluate their MSDs.
The questionnaires were filled in at the workplace or at home. The subjects wrote
the values of height and body mass themselves and the body mass index (kg·m-2) was
calculated.
Statistical analysis
Means and standard derivations (± SD) of mean were calculated. Mann–Whitney
U-test was used to determine differences in musculoskeletal symptoms. Linear
correlations were calculated to observe the relationship between the received
characteristics. A level of p < 0.05 was selected to indicate statistical significance.
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RESULTS
The questionnaire was completed by 67 (55%) of the cashiers invited to take part
in the research. All cashiers worked at the counter most of their work time. The mean
number of hours worked per day was 9.7 ± 2.5 hours and per week 37.2 ± 8.5 hours,
and 16.4% cashiers worked for more than 40 hours per week. All were female, with the
mean age of 33.5 ± 12.8 years. The majority of them (38.8%) had worked as a cashier
for 1–5 years, 32.8% for more than 5 years, and 25.4% for less than one year.
The majority of subjects (86.6%) reported experiencing discomfort and pain at
least in one body area in the last 6 months, and 71.7% in the last 7 days (Table 2).
Approximately 68.7% of participants had experienced musculoskeletal discomfort and
pain at ≥ 2 anatomical sites in the last 6 months, and 56.8% in the last 7 days. Of those
who reported pain in the last 6 months, 17.9% reported symptoms at ≥ 4 anatomical
sites. Three body sites of pain per participant occurred most frequently both in the last
6 months and 7 days (23.9% and 20.9%, respectively).
Table 2. The number of body sites with musculoskeletal pain in the last 6 months and last 7
days (n = 67)
Number of body sites with pain
0
1
2
3
4
5
6

Last 6 months
(%)
13.4
17.9
11.9
23.9
17.9
9.0
6.0

Last 7 days
(%)
28.3
14.9
20.9
20.9
7.5
1.5
6.0

Musculoskeletal symptoms in the last 6 months were localized primarily in the
lower back and neck regions (67.2% and 53.7%, respectively) and in the last 7 days
also in the lower back 44.8% and equally in the neck and wrist 40.3% (Fig. 1).
The share of complaints about discomfort and pain in shoulders during the last 6
months was 43.3%, in the last 7 days 28.4%. In the 6-month period there was a high
prevalence of discomfort and pain in the knee (38.8%), throughout the last 7 days it
was 25.4%. Fewer complaints occurred in the elbow region. Subjects perceived
significantly more discomfort and pain during the last 6 months compared to the last 7
days in low back (67.2% vs 44.8%, respectively; p < 0.01), in the neck (53.7% vs
40.3%, respectively; p < 0.05), and in the knee (38.8% vs 25.4%, respectively;
p < 0.05).
Correlation analysis demonstrated that the last 6 months LBP is associated with 6
months neck pain (r = 0.43, p < 0.001) and with last 7 days neck pain (r = 0.32,
p < 0.01) (Table 3). Last 7 days LBP is associated with last 6 months knee pain
(r = 0.39, p < 0.001) and 7 days knee pain (r = 0.44, p < 0.001). Last 6 months LBP is
associated with 6 months shoulder pain (r = 0.35, p < 0.01).
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Last 7 days shoulder pain is associated with last 7 days elbow pain (r = 0.44,
p < 0.001) and last 6 months elbow pain (r = 0.36, p < 0.01). Last 6 months elbow pain
is associated with 6 months wrist/hand pain (r = 0.36, p < 0.01) and 6 months knee
pain (r = 0.31, p < 0.05). Last 7 days elbow pain is associated with last 7 days knee
pain (r = 0.48, p < 0.001), and last 7 days wrist/hand pain (r = 0.54, p < 0.001), and last
6 months wrist/hand pain (r = 0.38, p < 0.01). Significant correlation was noted
between discomfort and pains in six different body regions occurring during the last 6
months and 7 days.

Figure 1. Prevalence (%) of musculoskeletal discomfort and pain in different body regions in
the last 6 months and 7 days (n = 67); *p < 0.05; **p < 0.001.

During the workday, 80.6% of volunteers perceived rushing, while most of them
(89.6%) felt physically fatigued after the workday and 76.1% felt mentally fatigued
(Fig. 2). Despite being fatigued, 74.6% of cashiers are satisfied with their work,
whereas 62.7% reported that their work is monotonous.
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Knee, 7 days

Knee, 6 months

Wrist/hand, 7 days

Wrist/hand, 6 months

Elbow, 7 days

Elbow, 6 months

Shoulder, 7 days

Shoulder, 6 months

Neck, 7 days

Neck, 6 months

Low back, 7 days

Low back, 6 months

Variable

Low back,
6 months

Low back,
7 days

0.19

0.30**

0.19

0.16

0.05

0.10

0.09

0.35**

0.32**

0.21

0.23*

0.01

0.08

0.12

0.27*

0.44*** 0.13

Neck, 7 days
0.15

0.16

0.26*

0.31*

0.05

0.14

0.23*

0.33*

0.76*** 1

1

Neck,
6 months

0.39*** 0.19

0.12

0.10

0.17

0.01

0.30**

0.24*

0.18*

0.43*** 0.23*

0.44*** 1

1

Shoulders,
6 months
0.18

0.17

0.20

0.19

0.18

0.26*

Shoulders,
7 days
1

Elbow,
6 months
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0.24*

0.25*

0.23*

0.13

Elbow, 7 days
0.38**

1

Wrist/hand,
6 months

0.23*

0.22
0.41*** 0.48*** 0.34**

0.31**

Wrist/hand,
7 days
0.22

0.10

0.44*** 0.54*** 0.80*** 1

0.36**

0.44*** 0.70*** 1

0.36**

0.59*** 1

1

0.66*** 1

1

Knee,
6 months

Table 3. Correlations between self-reported pain and discomfort in different body regions during last 6 months and 7 days in supermarket cashiers
(n = 67). *p < 0.05; **p < 0.01; ***p < 0.001

Knee, 7 days

Figure 2. Prevalence (%) of subjectively perceived fatigue and work characteristics (n = 67).

No significant correlation was noted between discomfort, and fatigue and work
characteristics (physical and mental fatigue after the workday, rushing and monotony
at work), and between discomfort and work experience characteristics.
Approximately one-half of the subjects (49.3%) practised recreational sport in
their free time, mainly running and aerobics. 34.3% of participants practised sport for
1–2 hours per week, 10.4% for 3–4 hours per week and for more than 4 hours per week
only 4.5% of cashiers.
DISCUSSION
This study revealed, similarly to several other studies (Baron et al., 1992;
Bernard, 1997; Lehman et al., 2001; Violante et al., 2005; Forcier et al., 2008; Pensri et
al., 2009; Pensri et al., 2010; Beladev & Mashaeawi, 2011) that musculoskeletal
symptoms are common among supermarket cashiers.
Participants in this study appeared to work the same or shorter hours during the
week compared to their colleges in other countries. Cashiers in Estonia work on an
average for 37 hours per week, while sales workers in the United Kingdom work an
average 38–40 hours per week (Wardle et al., 2000). Cashiers in Thailand work on an
average even 60 hours per week (Pensri et al., 2010). Despite the working hours per
week are shorter in Estonia compared to Thailand, the working hours per day are
similar – in our study cashiers worked on an average 9.7 hours per day, in Thailand
10.2 hours per day. Our study revealed that 16.4% of cashiers worked for more than 40
hours per week. The cashiers’ income also depends on the number of working hours,
so in order to earn more, the employees agree to do longer hours. However, prolonged
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work duration may place supermarket cashiers at high risk of musculoskeletal
symptoms that was evidenced by their high prevalence rate.
Based on the self-reported musculoskeletal symptoms, the results of our study
demonstrated that the majority of the subjects (86.6%) reported experiencing
discomfort and pain at least in one body area in the last 6 months, and 71.7% in the last
7 days. Musculoskeletal discomfort and pain in the last 6 months in low back (67.2%)
region indicated the highest prevalence of cashiers. The employees reported the high
prevalence of neck (53.7%) and wrist/hand (47.8%) pain, the lowest prevalence was
perceived in the elbow (19.4%). The prevalence of musculoskeletal discomfort and
pain was higher in the last 6 months compared to the last 7 days in all body regions,
whereas significant differences emerged in low back, neck and knee region.
Consequently, chronic musculoskeletal symptoms prevail in cashiers over episodic
symptoms. Our results are similar to the earlier data published by different authors.
The United Kingdom Health and Safety Executive reported that out of cashiers who
experienced work loss in one year due to musculoskeletal health problems, the
occurrence percentages of affected body regions were low back (32%), wrist (28%),
neck (21%) and shoulders (21%) (Lehman et al., 2001). Another study revealed that
57% of supermarket cashiers experience lower back pain, during a year (Spiers, 2003).
Yet another study demonstrated that employees working in the sitting position are high
prevalence in neck (56.7%) (Tsauo et al., 2007). In Thailand, a survey revealed that
elbow pain (3%) is lowest in saleswomen who are standing for prolonged stretches of
time (Pensri, et al., 2009). The occurrence of musculoskeletal symptoms in the elbow
region seems to be lower compared to other often measured body regions in different
worker categories, including cashiers.
In the present study, we found a very strong relationship between the last 6
months LBP and neck pain. Our data indicated that the last 7 days LBP is strongly
associated with knee pain and 6 months shoulder pain. This means that LBP prevalence
is associated with discomfort and pain in other body regions. Our study revealed that
86.6% of participants experienced discomfort and pain in 1–6 body areas, and most
frequently three body sites of pain occurred per participant. Working in the sitting
position caused more discomfort in low back and neck region, working in the standing
position resulted in discomfort in lower limbs, and discomfort emerged also in knees.
This study demonstrated that approximately 90% of cashiers felt fatigued after the
workday. The indicators of rushing at work (81%) and mental fatigue (76%) were also
remarkably high. We found no significant relationship between discomfort and
subjectively evaluated fatigue and work characteristics (physical and mental fatigue
after the workday, rushing and monotony at work). The study of Lundberg et al. (1999)
revealed that physical workload was not correlated with discomfort and mental fatigue
of cashiers in Sweden. However, Skov et al. (1996) reported significant associations
between neck, shoulder and low back symptoms and a range of psychosocial risk
factors in salespeople in Denmark. Fatigue after the workday occurs due to reduced
blood flow to muscles, therefore employees working in the sitting position and not
doing physical hard work, feel highly fatigued at the end of the workday. Cashiers are
socially active, their work is intensive, requiring verbal communication with many
customers. This explains the high rate of cashiers’ mental fatigue. The work of
supermarket cashier includes the handling of a large number of items during the work
shift, implying repetitive movements of the shoulders, arms and hands/wrists, and a
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high work rate. The work is associated with a high prevalence of disorders in the low
back, neck and upper extremity (Kjellberg et al., 2012), as proved the results of this
study. This study also revealed that cashiers are exposed to monotony at work (63%).
Monotonous work, working in forced position and repetitiveness can cause MSDs
(Bonfiglioli et al., 2007).
According to the results of this study, discomfort is not correlated with work
experience characteristics. This finding contrasts the results of a previous study by
Pensri et al. (2010), who reported significant association between the average working
hours per day, working hours per week and prevalence of lower extremity symptoms.
In our study all cashiers worked in the sitting position. This work posture puts high
pressure on low back muscles and the correlation between working experience and
discomfort could be possible. Cashiers in the Thailand study were exposed to
prolonged standing, which requires the continuous contraction of number of muscles in
the legs (Pensri et al., 2010).
Our study indicated that approximately one-half (49.3%) of subjects practiced
recreational sport in their free time, mainly for 1–2 hours per week. Recreational sport
is a good preventive activity to avoid discomfort (Hildebrandt et al., 2000).
In conclusion, the highest prevalence of musculoskeletal symptoms was noted in
low back and neck regions, whereas the lowest prevalence was noted in elbow region.
Cashiers perceived obvious physical and mental fatigue after the workday, rushing and
monotony at work. The musculoskeletal symptoms in lower back region are
significantly related with symptoms in other body regions (neck, knee, shoulder). This
study indicated significantly higher prevalence of chronic musculoskeletal symptoms
(reported during the last 6 months) in low back, neck and knee region compared to
episodic musculoskeletal symptoms (reported during the last 7 days). However, no
significant relationships emerged between musculoskeletal symptoms and perceived
fatigue and work characteristics in this study.
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