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ABSTRACT

Background: Work-related low back pain (LBP) has received growing attention, especially
regarding the effect it has on work productivity and activities of daily living (ADL). Super-
market cashiers are at high risk of LBP due to maintaining awkward postures for prolonged
periods.

Objectives: To investigate the prevalence and intensity of LBP among supermarket cashiers
in KwaZulu-Natal, South Africa, and to identify occupational and non-occupational risk
factors for LBP.

Methods: Supermarket cashiers from 12 conveniently selected stores of a major South
African supermarket franchise were included in this cross-sectional study. Questionnaires
were administered in October and November 2018. Mean LBP disability scores were used as
a measure of pain intensity experienced during various activities. Univariate analysis of vari-
ance (ANOVA) was used to measure the effect size of different variables on the LBP intensity
score. The associations between LBP and both occupational and non-occupational factors
were assessed using Fischer’s exact test and forward stepwise logistic regression analysis.
Results: One hundred and forty-six cashiers participated in the study. Most of the partici-
pants reported having minimal LBP (n = 132, 90.4%), indicating that they could cope with
most living activities. Based on the mean disability scores, only the effect size of age was
large. The odds of having LBP were associated with age 30 years and older (p = 0.001), race
other than black African (p = 0.037), and working for more than 10 hours a day (p = 0.039).
Conclusion: Reporting of LBP was common among the supermarket cashiers in this study.
Older workers are at a higher risk of having LBP, which may be exacerbated by long working
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INTRODUCTION

Working conditions, such as work hours/shifts, the time spent standing and
sitting, and the number and duration of breaks, differ between workplaces.
Among several trauma disorders, back problems have been reported
as the most frequent cause of low back pain (LBP) among supermarket
cashiers,' and may be associated with physical activity performed during the
workday.? Low back pain is documented as the leading cause of disability,
worldwide, resulting in work absence 3 Researchers report that 5.0-10.0%
of all LBP cases become chronic.” Low back pain also results in dependency,
institutionalisation and increased healthcare costs? In a systematic review
of cohortand cross-sectional population-based studies, Meucci etal. (2015)
reported a prevalence of chronic LBP among adults of 4.2% for those aged
24 t0 39 years, and 19.6% for those aged 20 to 59 years.”

The lower back is reported as the body region most affected by pain
and discomfort.>'® Previous studies among supermarket cashiers, and
among women with non-specific LBP, reported that sitting for long peri-
ods of time affects the lower back region.”'® Supermarket cashiers, as an
occupational group, tend to remain sitting for most of their working day.
Low back pain has also been reported to be a common acute and chronic
condition among those whose work requires axial twisting, lateral bending
and regularly assumed awkward postures.'""'? Cashiers’ activities include
reaching out, scanning, typing on keyboards, and grasping and lifting heavy
items, usually with one hand. They may experience sprains as a result of
awkward postures while leaning over the counter and twisting their upper
bodies to reach goods.'®
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hours. Workplace interventions such as ergonomic programmes, structured and defined
working hours, and home-based interventions such as exercise therapy, should be imple-

Research on the prevalence of LBP in supermarket cashiers and
associated risk factors can provide insight into the occupational risk
factors in a seldom researched and vulnerable group of workers.
Findings may assist in developing strategies to reduce the incidence
of LBP in this group of workers. To the best of our knowledge, no study
has researched LBP in supermarket cashiers in South Africa, most of
whom are women.

The objectives of the study were to estimate the prevalence and
intensity of LBP among supermarket cashiers in KwaZulu-Natal, South
Africa, and to identify occupational and non-occupational risk factors
for LBP.

METHODS
This was a cross-sectional study, which took place from October
to November 2018. The website of the chosen grocery retail brand
stated that there were 17 supermarkets in Durban, KwaZulu-Natal.
The study population size was approximately 255 since each store
employed at least 15 cashiers at the time of inquiry. The number of par-
ticipants required was calculated as 154, using the Raosoft®software
programme. The criterion for inclusion in the study was that cashiers
should have worked for at least one year. Twelve of the 17 stores in
Durban were conveniently selected and 200 participants who met the
inclusion criteria were invited to participate in the study.

The Oswestry Disability Index (ODI), considered to be the gold stan-
dard tool used to measure LBP, was adapted for this study,'* and used as
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a guideline when designing the interviewer-administered questionnaire.
Information collected included demographic characteristics (sex, age
and race); occupational factors such as duration of employment, hours
worked per day and week, workload, and repetition and monotony of
tasks; and levels of fatigue and physical activity during daily activities
of living. Intensity of LBP experienced while performing occupational
and non-occupational activities was calculated as an ‘LBP disability
score; using the ODI.

Data were analysed using SPSS version 25.0. Significance was set
at 0.05. Univariate analysis of variance (ANOVA) was used to determine
the effect size of different variables on the LBP intensity score, i.e. the
degree of association. The associations between LBP (yes/no) and various
activities were assessed using Fischer’s exact test and forward stepwise
logistic regression analysis.

Ethics clearance was provided by the Durban University of
Technology Research and Ethics Committee (IREC Number 084/18).

RESULTS

A total of 146 questionnaires were completed from 200 invited
participants (response rate of 73.0%). Table 1 summarises the demo-
graphic characteristics of the study participants. Most were female
(n =109, 74.7%), and most were black African (n = 132, 90.4%). The

mean age of the study participants was 26.0 years (27.0 years and
25.9 years, for males and females, respectively). Overall, 41 (28.1%)
reported having LBP (Table 1).

As shown in Table 2, most of the participants (n = 132, 90.4%) were cat-
egorised as having minimal LBP disability, indicating that they could ‘cope
with most living activities. * Twelve (8.2%) had moderate LBP disability,and
two had severe disability. The ODI interpretation of moderate disability is
that pain is experienced when ssitting, lifting and standing. In addlition, “travel
and social life are more difficult, and the person may be disabled due to work
activities; personal care, sexual activity and sleeping are not grossly affected.
Activities of daily living are affected in those with severe LBP disability”"*

The effect size of LPB intensity, determined using univariate ANOVA,
was large for the daily number of hours worked (> 10 hours per day),
and pain experienced (Table 1). However, only two of the participants
reported working for more than 10 hours a day. Although the differences
in the mean scores for the different values were relatively large for some
of the other variables, such as age and number of years worked, the effect
sizes were small.

The unadjusted odds of reporting LBP were significant only for
age. Similarly, only age was significantly associated with LBP in the
logistic regression model; adjusted OR 13.62, 95% Cl 3.61-52.18;
p =0.001 (data not shown).

Table 1. LBP scores and effect sizes of different variables on LBP

Variable Value n % LPB score p value Partial eta Effect size
Mean = SD squared

Age <30 102 69.9 267 + 578 0.288 0.024 Small
=30 44 30.1 6.16 + 8.02

Sex Male 37 253 254 + 533 0.732 0.003 Small
Female 109 74.7 426 + 7.05

Race Black African 132 90.4 3.82 + 6.83 0.487 0.010 Small
Other 14 9.6 3.09 + 4.85

Years working as a cashier <5 127 87.0 340 £ 6.21 0.815 0.001 Small
=5 19 13.0 6.42 + 8.88

Hours of work - daily <10 144 98.6 353 = 6.31 0.009 0.135 Large
>10 2 1.4 23.00 £ 141

Hours of work — weekly <48 99 67.8 420 = 7.21 0.307 0.022 Small
>48 47 322 261 + 4.86

Fatigue level at end of shift” High 92 63.0 298 + 5.71 0.444 0.013 Small
Low 54 37.0 494 + 7.77

Rushing to complete tasks" Often 100 68.5 372 + 6.65 0.918 0.000 Small
Not often 46 315 396 + 6.77

Physical activity" Not often 132 90.4 3.96 + 6.83 0.655 0.004 Small
Often 14 9.6 271 + 530

Pain experienced No 105 719 0.76 + 2.28 0.000 0.364 Large
Yes 41 28.1 1156 = 7.84

'High: high every day or every second day of the week; Low: high once a week or once every two weeks
*Often: every day or every second day of the week; Not often: once a week or once every two weeks

Table 2. LBP disability categories and intensity scores of study participants

LBP disability n % Mean + SD Median 25th percentile 75th percentile
Minimal (0-20%) 132 90.4 20 £ 35 0.00 0.00 3.00
Moderate (21-40%) 12 8.2 19.2 + 3.1 19.00 18.00 22.00
Severe (41-60%) 2 1.4 31.0 £ 42 31.00 28.00 34.00
All 146 38 6.7 0.00 0.00 4.00
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The adjusted odds of LBP were almost 14 times higher for
cashiers aged 30 years and older than for those younger than
30years (OR13.72,95% Cl 3.51-52.18; p=0.001) — data not shown.

DISCUSSION

Although LBP is a common occupational health problem, few
epidemiological studies have investigated its prevalence among
supermarket cashiers. Almost 30% of cashiers who participated
in our study reported that they had LBP, but most (around 90%)
had minimal LBP disability, categorised using the ODI;'> 10% had
moderate or severe disability. This prevalence is similar to findings
from other studies on supermarket workers. In a study published
by Violante et al. (2005), among supermarket workers in central-
northern ltaly, the overall 12-month prevalence of LBP was 34.5%
(36.6% for females and 30.7% for males).'® In a Brazilian study of
360 supermarket workers, treated in a physiotherapy clinic, Da Silva
et al. (2015) reported musculoskeletal disorders, associated with
work activities and conditions at work, as the most common cause
of pain.'® About a third of the study participants were cashiers
(31.2%), and almost a quarter (21.4%) were treated for LBP. Other
studies have reported higher prevalences; for example, Erick et
al. (2021) reported a prevalence of LBP of 68.3% in a study on
174 cashiers in Botswana.'”

Cashiers spend most of their day in a sitting position, which is
considered to be a risk factor for LBP.'® Tissot et al. (2009) looked
atassociations between LBP and working postures in a large study
in Quebec, Canada, but found that constrained sitting was not a
risk factor for LBP.'® However, they did state that the sample size
of the constrained sitting group was small.

In a recent study on 193 supermarket cashiers in Saudi Arabia,
Algarni et al. (2022) used the same tool (the ODI) as we did to mea-

P2% As in our

sure level of disability and factors associated with LB
study, most participants experienced minimal disability (56.7%);
34.6% reported moderate disability - a higher proportion than
in our study. We found that long work hours (= 10 a day) and LBP
itself were significantly associated with LBP intensity in our study.

Although only hours of work (= 10) and LBP itself were signifi-
cantly associated with LBP intensity among the study participants,
age was the only factor that was significantly associated with
reporting LBP, overall. Age has been shown to be a risk factor
for LPB in other studies on cashiers. In Erick et al's (2021) study,
young cashiers (< 26 years) were less likely to report LBP.'” Other
risk factors for LBP included length of employment, poor worksta-
tion layout, and serving more than 100 customers per day. In an
experimental study, in which eight participants performed simu-
lated tasks of handling products of different weights, Rodacki et
al. (2006) showed that checkout points where large and repeated
movements are required can cause strain and, consequently, pos-
tural problems.2 We did not consider the work space per se, but
ergonomics should be considered when assessing LBP and other
musculoskeletal disorders among cashiers.

We did not find any associations with LBP and occupational fac-
tors. Nor did Sirge et al. (2014) in a study on 67 female supermarket
cashiers in Estonia.2’ However, the study sample sizes were small in
both our and Sirge et al’s studies, which might explain the lack of
significant associations. In Algarni et al’s study, the number of work-
ing days per week, the preferred working position, and the need
to assume awkward positions were occupational factors that were
significantly associated with musculoskeletal disorders (MSDs).2°
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Interventions aimed at reducing the incidence and prevalence
of LBP among supermarket cashiers need to be applied. In a sys-
tematic review and meta-analysis of LBP interventions, Russo et
al. (2021) concluded that exercise programmes in the workplace
reduce LBP symptoms, improve muscle strength and flexibility, and
increase the quality of life of office workers.22 However, a separate
meta-analysis showed that physical exercise at the workplace did
not reduce the occurrence of LBP,? but that interventions for the
prevention of LBP and exercise interventions, with or without
educational interventions in the workplace, have the potential
to prevent LBP.

Workplace interventions should address LBP at the ‘exposure
stage’ For example, the National Institute for Occupational Safety
and Health has recommended that a seven-step ergonomic
programme be established, which comprises 1) identifying and
mitigating risk factors, 2) involving and training management and
workers, 3) collecting health and medical evidence, 4) implement-
ing, 5) evaluating ergonomics programmes, 6) promoting worker
recovery through healthcare management and return to work,
and 7) maintaining management commitment and employee
involvement.2* Other preventive measures to reduce the risk of
LBP include scheduled rest periods and educational programmes
to teach cashiers about body mechanics, and ensuring that work
stations are ergonomically designed.

Home-based interventions for LBP should include exercise ther-
apy, including movements that involve stretching, and strengthen-
ing the muscles of the back to release tension. Recreational sport is
also a preventive activity for avoiding muscular discomfort.

Limitations

The validity of the findings from this study are limited by the small
sample size, and cannot be generalised to the other supermarket
cashiers in South Africa. A larger study should be conducted to
validate the findings and assess other risk factors for LBP that
have been reported in the literature. Body mass index (BMI) is a
risk factor for LBP but was not measured in this study, as it was
found that the measurement tool was inaccurate. The results are
therefore not presented.

CONCLUSION

The findings from this study provide evidence that LBP is common
among supermarket cashiers in South Africa. Measures should be
taken in both the workplace and the home, to prevent LBP, rather
than treat it. Interventions should be targeted at older workers
who are at higher risk of developing LBP.

KEY MESSAGES

1. Reported LBP was common in this group of cashiers.

2. Most participants had minimal LBP disability, which meant
that they could cope with most daily activities.

2. Older age was associated with increased LBP.

3. No occupational risk factors for LBP were identified.

DECLARATION

The authors declare that this is their own work; all the sources
used in this paper have been duly acknowledged and there are
no conflicts of interest.

Vol. 28 No.2 March/April 2022


http://www.occhealth.co.za

62

SHORT REPORT

PEER REVIEWED

AUTHOR CONTRIBUTIONS

Conception and design of the study: SG, PG, JDP
Data acquisition: PG

Data analysis: DS, SG, PG, JDP

Interpretation of the data: DS, SG, PG, JDP
Drafting of the paper: SG, PG, DS, JDP

Critical revision of paper: DS, SG, PG, JDP

ACKNOWLEGEMENTS
The authors thank Prof. JD Pillay for his support and the Durban
University of Technology for providing funds for this study.

REFERENCES

1.Ryan GA.The prevalence of musculo-skeletal symptoms in supermarket work-
ers. Ergonomics. 1989; 32(4):359-371.

2. Rodacki ALF, Vieira JEA, Okimoto MLLR, Fowler NE, Rodacki CdLN. The effect
of handling products of different weights on trunk kinematics of supermarket
cashiers. Int J Ind Ergon. 2006; 36(2):129-134.

3. Hoy D, March L, Brooks P, Blyth F, Woolf A, Bain C, et al. The global burden of
low back pain: estimates from the Global Burden of Disease 2010 study. Ann
Rheum Dis. 2014; 73:968-974.

4. Hoy D, Brooks P, Blyth, F, Buchbinder R. The epidemiology of low back pain.
Best Pract Res Clin Rheumatol. 2010; 24(6):769-781.

5. Ghaffari M, Alipour A, Farshad AA, Jenson |, Josephson M, Vingard E. Effect of
psychosocial factors on low back pain in industrial workers. Occup Med (Lond).
2008; 58:341-347.

6. Koes BW, Van Tulder MW, Thomas S. Diagnosis and treatment of low back pain.
BMJ. 2006; 332:1430-1434.

7.Meucci RD, Fassa AG, Faria NMX. Prevalence of chronic low back pain: systematic
review. Rev Saude Publica. 2015;49:1. doi: 10.1590/50034-8910.2015049005874.
8. Woolf CJ, Bennett GJ, Doherty M, Dubner R, Kidd B, Koltzenburg M, et al.
Towards a mechanism-based classification of pain? Pain. 1998; 77:227-229.

9. Lehman KR, Psihogios JP, Meulenbroek RG. Effects of sitting versus standing
and scanner type on cashiers. Ergonomics. 2001; 44(7):719-738.

10. Beladev N, Masharawi Y. The effect of group-exercising on females with
non-specific chronic low back pain in a sitting position: a pilot study. J Back
Musculoskelet Rehabil. 2011; 24:181-188.

11. Forcier L, Lapointe C, Lortie M, Buckle P, Kuorinka I, Lemaire J, et al.
Supermarket workers: their work and their health, particularly their self-reported
musculoskeletal problems and compensable injuries. Work. 2008; 30:493-510.

12. Kelsey JL, Githens PB, O’ConnerT, Wei U, Calogero JA, Holford TR, et al. Acute

Vol. 28 No.2 March/April 2022

prolapsed lumbar intervertebral disc. An epidemiologic study with special refer-
ence to driving automobiles and cigarette smoking. Spine. 1984; 9:608-613.
13. Zuhaidi MFA, Rahman MNA. IOP Conf Ser Mater Sci Eng. 2017; 226.
doi: 10.1088/1757-899X/226/1/012028.

14. Fairbank JC, Pynsent PB. The Oswestry Disability Index. Spine. 2000;
25(22):2940-2952. doi: 10.1097/00007632-200011150-00017.

15. Violante FS, Graziosi F, Bonfiglioli R, Curti S, Mattioli S. Relations between
occupational, psychosocial and individual factors and three different categories
of back disorder among supermarket workers. Int Arch Occup Environ Health.
2005; 78(8):613-624.

16.Da Silva, MB, Martins Picasso, CL, Rosito MP. Epidemiological profile of work-
ers with musculoskeletal disorders of a supermarket company. Fisioter Mov,
Curitiba. 2015. 28(3): 573-581. Available from: http://dx.doi.org.10.1590/0103-
5150.028.003.A016 (accessed 26 Mar 2022).

17. Erick P, Sethatho M, Mbongwe B, Tapera R. The prevalence of self-reported
neck and back pain among supermarket cashiers in Botswana. 2021. IFEH 4th
World Academic Conference on Environmental Health — book of abstracts.
Available from: https://ojs.vvg.hr/index.php/IFEH/article/view/71 (accessed
26 Mar 2022).

18. Kastelic K, Kozinc Z, Sarabon N. Sitting and low back disorders: an overview
of the most commonly suggested harmful mechanisms. Coll Antropol. 2018;
42:1. Available from: http://www.collantropol.hr/antropo/article/view/1620
(accessed 26 Mar 2022).

19.Tissot F, Messing K, Stock S. Studying the relationship between low back pain
and working postures among those who stand and those who sit most of the
working day. Ergonomics. 2009; 52(11):1402-1418.

20. Algarni, FS, Alkhaldi, HA, Zafar, H, Alhammad, SA, Al-Shenqiti, AM, Altowaijri,
AM. Level of disability and associated factors with musculoskeletal disorders
among supermarket cashiers. Int J Occup Med Environ Health. 2022. doi:
10.13075/ijomeh.1896.01871.

21.SirgeT, Ereline J, Kums T, Gapeyeva H, Padsuke M. Musculoskeletal symptoms,
and perceived fatigue and work characteristics in supermarket cashiers. Agro
Res. 2014; 12(3):915-924.

22.Russo F, Papalia GF, Vadala, G, Fontana L, lavicoli S, Papalia R, et al. The effects
of workplace interventions on low back pain in workers: a systematic review
and meta-analysis. Int J Environ Res Public Health. 2021; 18(23). doi: 10.3390/
ijerph182312614.

23. Maciel RRBT, Dos Santos NC, Portella DDA, Alves PGJM, Martinez BP. Effects of
physical exercise at the workplace for treatment of low back pain: a systematic
review with meta-analysis. Rev Bras Med Trab. 2018: 16(2):225-235.

24. United States. National Institute for Occupational Safety and Health. Elements
of ergonomic programs; 2017. Available from: https://www.cdc.gov/niosh/topics/

ergonomics/ergoprimer/default.html (accessed 26 Mar 2022).

Occupational Health Southern Africa www.occhealth.co.za


http://www.occhealth.co.za



