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Abstract
Background: Cleaning workers face many workplace risk factors and may experience many health problems. In this context, this 
study aimed to evaluate the musculoskeletal disorders, the health status of hospital cleaning workers, and the working conditions and 
risk factors affecting the workplace environment. Material and Methods: This cross-sectional study was conducted in a university 
hospital of Turkey. All the cleaning workers who have been working for ≥1 year were participants. The participants’ socio-demo-
graphic and occupational characteristics, health complaints, workplace risk factors, occupational accidents, and ergonomic noncon-
formities were observed and questioned. Results: Four hundred thirty-eight cleaning employees participated in the study. In the 
past year, 19.6% of participants had an occupational accident. Of those, 24.4% did not report it, and 30.2% were absent from work. 
No pre-employment examination was reported by 36.8% of the participants, and periodic medical examinations were never under-
gone by 98.4%. Low back pain was experienced by 42.0% of the participants, while 29.5% reported shoulder pain and 28.8% knee 
pain. While working, 83.1% of the participants bent frequently, 82.2% repeated the same movement, and 73.2% stood for a long 
time. Chemical substances were the most common workplace risk factors. There were significant differences according to age and 
gender in almost all musculoskeletal disorders. Gender differences were observed also in various health outcomes and occupational 
complaints. Repeated bending and prolonged standing were associated with hip/leg and foot/ankle pains; heavy lifting with low back, 
back, wrist/hand, and ankle/foot pains; and failure to the breaks with shoulder, knee and hip/leg pains. Conclusions: This research 
investigated the health issues and occupational safety challenges faced by hospital cleaning personnel. Specifically, it examined mus-
culoskeletal disorders and work-related accidents, emphasizing gaps in regular health screenings for these workers. The findings 
underscore gender variations in these challenges and propose strategies to mitigate ergonomic risks encountered by cleaning staff. 
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INTRODUCTION

Hazards encountered in the workplace directly or indi-
rectly cause the premature death of millions of workers 
worldwide and lead to the health deterioration or dis-
ability of hundreds of millions of people every year [1]. 
Cleaning works are one of the main components of the 
service sector needed in all business lines, indoor or out-
door spaces, and public or private enterprises [2]. These 
jobs are in different environments, such as homes, offices, 
workplaces, schools, stores, or hospitals. The risks clean-
ing workers face are not limited to their work but also 
vary according to their sector and workplaces [3].

Hospital cleaning is much more complex than office 
or school cleaning [4]. Hospital cleaning workers rou-

tinely clean patient rooms, care units, surgical areas, ad-
ministrative offices, laboratories, waiting areas, and toi-
lets [5]. While performing their work, they face many 
physical, chemical, ergonomic, psychosocial, and bio-
logical risk factors in their working environment [6]. 
Hospital cleaning workers are among the occupation-
al groups most frequently exposed to needle stick and 
sharps injuries [7]. In addition, while performing tasks 
such as lifting, carrying, sweeping, and mopping, these 
workers usually work in postures that disrupt normal 
body posture in dynamic and static muscle activities [8].

Cleaning workers must cope with severe mental 
and physical problems due to their different work envi-
ronments. Working in cleaning jobs is associated with 
an increased risk of musculoskeletal system problems, 
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respiratory system disorders, and skin diseases  [9]. 
As expected, some studies have revealed a high preva-
lence of musculoskeletal system problems in the back, 
neck, and extremities in cleaning workers, and muscu-
loskeletal system disorders constitute an essential part 
of work-related diseases in these workers [10]. The jobs 
performed by cleaning workers are labor intensive, the 
stress levels of cleaners are high since they primarily 
work under time constraints, and there is a higher fre-
quency of occupational accidents than others [11].

Lack of a positive health status and safe working en-
vironment for the hospital cleaning workers can car-
ry the risk of disrupting workflow in hospitals. In this 
context, studies examining the health status of hospital 
cleaning workers and the risk factors affecting the work-
place environment are critical. In this study, which is tar-
geting to shed light on efforts to improve the working 
conditions, it is aimed to examine the health status and 
working conditions of cleaning workers in a university 
hospital, considering the occupational exposures.

MATERIAL AND METHODS

Researchers conducted the cross-sectional study in 
a university hospital in the capital city of Turkey. In Tur-
key, there is a three-tier structure in terms of health ser-
vice delivery. The study occurred at Gazi University 
Faculty of Medicine Hospital, a tertiary health service 
provider capable of offering advanced educational and 
research services for diseases requiring specialized ex-
amination and treatment due to its high-tech infrastruc-
ture. The population of the research was the cleaning 
employees who had been working at the university hos-
pital for ≥1 year. No sample selection was made, and all 
438 people were aimed to be reached. All cleaners par-
ticipated in the study and the response rate was 100%. 
Gazi University Ethics Committee has decided on Feb-
ruary 22, 2022 that the research is ethically appropri-
ate. Participants provided informed consent. The sur-
vey was available in a paper version at the workplace and 
conducted using face-to-face interviews by one of the 
researchers, an occupational medicine specialist. Data 
were collected in April, May and June 2022 during peri-
odic health examinations.

The data collection form used in the study consisted 
of 4 parts and included 57 questions. In the first 2 parts, 
there were questions about the socio-demographic char-
acteristics and occupational health and safety profiles of 
participants. In the third part, the health problems that 
the participants had were examined. In the last part, un-

favourable work environment conditions and workplace 
risk factors were questioned.

In the data collection phase, age, gender, education 
level, working department, working time, shift system, 
smoking and alcohol consumption, presence of chron-
ic diseases, hand washing, and occupational accidents 
were obtained based on the participants’ statements. 
There were 3 types of shift systems. Day shift referred to 
the workday between the early morning and early eve-
ning. Combined shift referred to a work schedule where 
the employee works overlapping hours from 2 differ-
ent shifts. Rotated shift was a work schedule where em-
ployees regularly rotate through different shifts. This 
rotation occurs bi-weekly in this hospital. People who 
smoke ≥1 cigarette per day were considered smokers. 
Those who drank ≥1 glass of any alcohol kind in the past 
month were considered alcohol users.

The question “How is your health in general”? was 
asked to obtain information about the perceived health 
status. Although this question is subjective, it is accept-
ed that the data it reveals about perceived health status is 
a good indicator of health service utilization and mortal-
ity rates. The responses as “moderate,” “bad,” and “very 
bad” were considered as negative, and “good” and 
“very good” responses were considered as positive per-
ceived health status.

The data related to occupational health and safety 
training, pre-employment and periodic health examina-
tions were collected by analysing the medical records 
of the employees. The use of personal protective equip-
ment and physical and chemical risks encountered in 
the workplace were evaluated by the researchers by ex-
amining the working environment and considering the 
risk assessment reports. Chemicals, dust, inadequate 
ventilation, inappropriate lighting, noise, radiation, and 
thermal comfort were identified as risk factors in the 
working environment of cleaning workers. The partici-
pants were questioned about these factors. Musculoskel-
etal problems, respiratory symptoms, and skin findings 
were questioned during the health examination partici-
pants’ step counts were assessed utilizing a smartphone 
application.

Ergonomic risks such as frequent bending, repeti-
tive tasks, prolonged standing, long-distance walking, 
heavy lifting, climbing stairs, and inability to take breaks 
were noted by the researchers by observing the employ-
ees while performing their work and using checklists. 
Cleaning workers performing tasks such as emptying 
bins, cleaning floors, toilets and furnitures >20 times 
a day were regarded as repetitive bending. Performing 
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tasks such as cleaning surfaces, stocking materials, clean-
ing medical equipment and changing beds >20 times 
a day were accepted as repetitive tasks. Standing for >1 h 
without a break is considered prolonged standing. Tak-
ing >10 000 steps at the workplace is counted as long 
distance walking. Heavy lifting means frequent lifting of 
loads >20 kg and/or carrying objects >10 kg frequently. 
Climbing stairs applies to cleaning workers who work 
on different floors and do not use lifts. Cleaning work-
ers who had failure to take breaks included those who 
cannot take a rest break of 15 min for work of 4 h or less.

The statistical analyses were performed using the 
SPSS 23.0 (Statistical Package for Social Science) for 
Windows (IBM Corporation, United States of Ameri-
ca – USA, New York). Categorical variables were pre-
sented as numbers and percentages, while numerical 
variables were displayed as means (M) and standard de-
viations (SD). The Pearson’s χ2 test, Fisher’s exact test, 
and Yates correction were employed to compare cat-
egorical variables. The risk factors were evaluated us-
ing a  logistic regression analysis. In  the multivariate 
analysis, variables with a p value of <0.20 were includ-
ed in the logistic regression model. The logistic regres-
sion analysis was then applied to determine the effective 
risk on musculoskeletal disorders among participants. 
The Hosmer-Lemeshow test was used to assess model 
fit. A p value of <0.05 was considered statistically sig-
nificant.

RESULTS

Four hundred thirty-eight cleaning employees parti
cipated in the study. The age of the participants was 
M±SD 40.14±8.58 years (females: 41.82±8.06 years, 
males: 37.97±8.78 years). Their average total work-
ing time in the hospital was M±SD 7.67±5.24 years 
(females: 7.70±4.97 years, males: 7.62±5.59 years). 
During working hours, 83.3% (N = 365) washed their 
hands >10  times, 8.9% (N = 39) washed 6–10 times, 
6.6%  (N  =  29) washed 3–5  times, and 1.1% (N  =  5) 
washed 1–2 times. The protective equipment they used 
during work included gloves (94.1%, N = 412), aprons 
(80.8%, N  =  354), caps (23.5%, N  =  103), overshoes 
(13.2%, N  =  58), visors (8.4%, N  =  37), and goggles 
(7.5%, N = 33). Additionally, 5.7% of the participants 
(N = 25) reported assisting in patient care besides their 
cleaning duties.

Of the participants, 56.4% were female, 35.6% were 
aged 31–40 years, and 37.4% were aged 41–50 years. 
Educationally, 31.7% had completed primary school, 

32.6% had completed secondary school, and 30.1% 
had completed high school. Employment settings var-
ied, with 35.4% working in clinics, 13.0% in inten-
sive care units, and 12.6% in outpatient clinics. Of the 
participants, 37.4% had been in their current job for 
1–5 years, and 55.0% worked day shifts. Regarding life-
style, 51.4% smoked cigarettes, and 33.3% had chronic 
diseases. Perceived health status was reported as good 
by 45.7% and average by 37.4%. Additionally, 46.6% be-
lieved their job negatively affected their health. Among 
women, 40.1% were smokers, compared to 66.0% of 
men. Alcohol use prevalence was 8.5% for women and 
25.7% for men. Significant gender differences were 
found in all parameters except for total working time.

Among the participants, 49.3% had received occu-
pational health and safety training within the last year, 
while 13.0% had never received such training. In the past 
year, 19.6% had experienced an occupational accident. 
Of those who had an occupational accident, 75.6% re-
ported it, and 30.2% were absent from work. Further-
more, 45.7% of the participants had been absent from 
work due to a health problem in the past year. Pre-em-
ployment health examinations were not conducted for 
36.8% of participants, and 50.5% had never undergone 
periodic health examinations. The prevalence of these 
parameters did not differ significantly between men and 
women, with no statistically significant gender differenc-
es observed (Table 1).

Regarding health complaints, 42.0% of partic-
ipants reported low back pain, 35.8%  – fatigue, 
29.5%  – shoulder pain, 28.8%  – knee pain, 28.3%  – 
back pain, 28.1%  – neck  pain, 27.6%  – headaches, 
26.5%  –  hip/leg pain, 23.5%  – arm/elbow pain, and 
21.2% – hand/wrist pain. Respiratory symptoms such as 
dyspnoea and cough were less common, with frequencies 
of 13.2% and 9.4%, respectively. During work, 83.1% of 
participants bent repeatedly, 82.2% repeated the same 
movements, 73.2% stood for long periods, 49.8% walked 
long distances, and 46.8% faced heavy lifting situations. 
According to the participants, the top 3 occupational 
risks were exposure to chemicals (40.6%), noise (18.5%), 
and insufficient ventilation (17.1%). All musculoskeletal 
pains, fatigue, headaches, dyspnoea, repetitive tasks, pro-
longed standing, and exposure to chemicals, noise, and 
poor lighting were statistically significantly more com-
mon in women than in men at varying rates (Table 2).

There were statistically significant differences accord-
ing to gender in all musculoskeletal disorders and ac-
cording to age in all cases except ankle/foot pain. To-
tal working time was associated with low back, shoulder, 
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Table 1. Descriptive characteristics of the study participants the cleaning employees, working at the university hospital for ≥1 year, 2022, 
Ankara, Turkey

Variable

Participants
(N = 438)

pfemales
(N = 247)

males
(N = 191) total

n % n % n %

Sociodemographic and lifestyle

age <0.001

21–30 years 16 6.5 47 24.6 63 14.4

31–40 years 92 37.2 64 33.5 156 35.6

41–50 years 102 41.3 62 32.5 164 37.4

≥51 years 37 15.0 18 9.4 55 12.6

graduation status 0.020

not finished any school 12 4.9 3 1.6 15 3.4

primary school graduate 84 34.0 55 28.8 139 31.7

secondary school graduate 66 26.7 77 40.3 143 32.6

high school graduate 80 32.4 52 27.2 132 30.1

college/university graduate 5 2.0 4 2.1 9 2.0

department <0.001

clinics 94 38.1 61 31.9 155 35.4

intensive care units 43 17.4 14 7.3 57 13.0

outpatient clinics 35 14.2 20 10.5 55 12.6

housekeeping 20 8.1 25 13.1 45 10.3

administrative units 17 6.9 20 10.5 37 8.4

laboratory/imaging 15 6.1 12 6.3 27 6.1

operating rooms 11 4.4 13 6.8 24 5.5

emergency rooms 10 4.0 11 5.8 21 4.8

other* 2 0.8 15 7.8 17 3.9

total working time 0.080

1–5 years 85 34.4 79 41.4 164 37.4

6–10 years 102 41.3 59 30.9 161 36.8

≥11 years 60 24.3 53 27.7 113 25.8

shift system <0.001

day shift 178 72.1 63 33.0 241 55.0

combined shift 42 17.0 59 30.9 101 23.1

rotated shift 27 10.9 69 36.1 96 21.9

cigarette smoking <0.001

yes 99 40.1 126 66.0 225 51.4

no 148 59.9 65 34.0 213 48.6

alcohol use <0.001

yes 21 8.5 48 25.1 69 15.8

no 226 91.5 143 74.9 369 84.2

Medical

chronic disease presence <0.001

yes 103 41.7 43 22.5 146 33.3

no 144 58.3 148 77.5 292 66.7
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Variable

Participants
(N = 438)

pfemales
(N = 247)

males
(N = 191) total

n % n % n %

Medical – cont.

perceived health status <0.001

very good 18 7.3 36 18.8 54 12.3

good 96 38.9 104 54.5 200 45.7

average 120 48.6 44 23.0 164 37.4

bad 13 5.2 7 3.7 30 4.6

negative perception of work’s impact on health <0.001

yes 145 58.7 59 30.9 204 46.6

no 102 41.3 132 69.1 234 53.4

Occupational health and safety

trainings 0.530

yes

within 1 year 125 50.6 91 47.6 216 49.3

within 2 years 65 26.3 62 32.5 127 29.0

within 3 years or more ago 22 8.9 16 8.4 38 8.7

no 35 14.2 22 11.5 57 13.0

work accidents 0.615

occurrence in last year

yes 51 20.6 35 18.3 86 19.6

no 196 79.4 156 81.7 352 80.4

reporting 0.701

reported 38 74.5 27 77.1 65 75.6

not reported 13 25.5 8 22.9 21 24.4

absence from work

due to a work accident 0.841

yes 15 29.4 11 31.4 26 30.2

no 36 70.6 24 68.6 60 69.8

due to a health problem 0.415

yes 117 47.4 83 43.5 200 45.7

no 130 52.6 108 56.5 238 54.3

examination

pre-employment 0.521

yes 153 61.9 124 64.9 277 63.2

no 94 38.1 67 35.1 161 36.8

periodic health 0.255

yes

in last year 2 0.8 5 2.6 7 1.6

in >1 year 123 49.8 87 45.6 210 47.9

no 122 49.4 99 51.8 221 50.5

Bolded are statistically significant values.
* Other: pharmacy, garden, car park, medical waste unit.

Table 1. Descriptive characteristics of the study participants the cleaning employees, working at the university hospital for ≥1 year, 2022, 
Ankara, Turkey – cont.
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knee, neck, arm/elbow pains, and hand/wrist pains; re-
peated bending and prolonged standing with hip/leg and 
foot/ankle pains; heavy lifting with low back, back, wrist/

hand, and ankle/foot pains; and failure to the breaks with 
shoulder, knee and hip/leg pains (Table 3). There were 
significant differences in the frequency of fatigue accord-

Table 2. Health complaints, negative work environment conditions, and uncomfortable ergonomic risk factors among the cleaning employees, 
working at the university hospital for ≥1 year, 2022, Ankara, Turkey

Variable
Participants
(N = 438) OR (95% CI)

n %

Health complaint

low back pain 184 42.0 1.802 (1.221–2.661)

shoulder pain 129 29.5 4.829 (2.957–7.887)

knee pain 126 28.8 4.063 (2.514–6.560)

back pain 124 28.3 3.117 (1.962–4.951)

neck pain 123 28.1 4.969 (3.001–8.229)

hip/leg pain 116 26.5 4.130 (2.506–6.807)

arm/elbow pain 103 23.5 3.748 (2.234–6.290)

hand/wrist pain 93 21.2 5.415 (2.997–9.784)

foot/ankle pain 83 18.9 2.519 (1.483–4.280)

weakness 157 35.8 4.135 (2.663–6.421)

headache 121 27.6 2.959 (1.861–4.704)

dyspnea 58 13.2 1.857 (1.028–3.356)

cough 41 9.4 0.885 (0.464–1.687)

itching 36 8.2 1.605 (0.781–3.299)

skin rash 26 5.9 1.495 (0.651–3.431)

othera 7 1.6 1.032 (0.228–4.665)

Negative work environment condition

repeated bending 364 83.1 1.364 (0.826–2.250)

repetitive tasks 360 82.2 2.131 (1.296–3.507)

prolonged standing 320 73.2 2.077 (1.353–3.186)

long distance walking 218 49.8 0.966 (0.662–1.409)

heavy lifting 205 46.8 1.135 (0.777–1.658)

stair climbing 151 34.5 0.746 (0.502–1.109)

failure to take breaks 89 20.3 1.491 (0.921–2.413)

Uncomfortable ergonomic risk factor

chemicals 178 40.6 3.785 (2.493–5.746)

noise 81 18.5 2.597 (1.516–4.451)

insufficient ventilation 75 17.1 1.571 (0.935–2.638)

dust 72 16.4 1.262 (0.753–2.115)

cold/hot 69 15.8 1.439 (0.845–2.450)

inappropriate lighting 27 6.2 3.637 (1.351–9.792)

radiation 9 2.1 0.966 (0.256–3.647)

a Other: tingling, numbness, heartburn, diarrhea.
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ing to gender, age, and total working time; headache ac-
cording to gender; perceived health status according to 
gender, age, prolonged standing, long distance walk-
ing, and heavy lifting; work’s negative impact on health 
according to gender, age, total working time, repeated 
bending, prolonged standing, long-distance walking, 
heavy lifting stair climbing, and failure to take breaks; 
and occupational accident in the last year according to 
not receiving occupational health and safety training in 
the last 3 years (Table 4).

Table  5 shows the multivariate logistic regression 
of participants’ risk factors for musculoskeletal disor-
ders. There were significant differences according to 
gender in all musculoskeletal disorders and age in all 
musculoskeletal disorders except low/back pain and 
ankle/foot pain. Working time was positively associated 
with knee pain (odds ratio [OR] = 1.78). Repeated bend-
ing increased hip/leg (OR = 3.39) and ankle/foot pains 
(OR = 4.79), and repetitive tasks increased just hip/leg 
pain (OR = 2.53). Heavy lifting was positively associated 
with low back pain (OR = 1.52), back pain (OR = 1.59), 
and wrist/hand pain (OR  =  1.78). Stair climbing in-
creased low back pain (OR = 1.57) and failure to take 
breaks in knee pain (OR = 1.80).

DISCUSSION

This cross-sectional study emphasizes the significance 
of focusing on the health problems of cleaning workers 
associated with working conditions and workplace en-
vironments. The results show that musculoskeletal dis-
orders are related to many personal characteristics and 
workplace factors. In addition, it emphasizes the impor-
tance of receiving occupational health and safety train-
ing to prevent occupational accidents. The findings sug-
gest that the working conditions of cleaning workers 
should be improved, ergonomic measures should be 
taken, regular health checks should be performed, and 
occupational health and safety training should be in-
creased. Gender differences were notable, particularly 
with women reporting higher incidences of musculo-
skeletal disorders and fatigue.

Half of the cleaning workers who participated in this 
study were smokers. In a study conducted with clean-
ing workers in a public hospital in Brazil, the prevalence 
of smoking was 14.1% [12]. In another study conducted 
on cleaning workers in a university hospital in Turkey, 
more than half of the workers were smoking [13]. In the 
Turkish population, approx. two-fifths of the 25–55 age 
group, which constitutes the predominant age group 

in this study, were smokers. At the same time, this dis-
tribution was one-fifth among women in the same age 
group  [14]. Although more than half of the cleaning 
workers were women, the prevalence of smoking in this 
study is higher than the average in Turkey. It is thought 
this high smoking prevalence may be due to working 
conditions, stress, and low socioeconomic status. More-
over, the higher smoking prevalence among men com-
pared to women, along with gender-specific stressors 
in the workplace, indicates a need for targeted smoking 
cessation programs.

One out of every 5 employees in this study stated that 
they had an occupational accident, and approx. one-
fourth of those said that they did not report it. Another 
study conducted in a university hospital in Turkey found 
that approx. one-fifth of the cleaning workers had an 
occupational accident, and one-third did not report 
it [15]. A study conducted in Brazil on cleaning workers 
in a university hospital observed that the annual preva-
lence of occupational accidents was 1 in 6, and the fre-
quency of unreported occupational accidents was 1 in 
7 [16]. According to a study conducted in Canada, ap-
prox. one-third of the cleaning workers in healthcare fa-
cilities had an occupational accident in the last year [17]. 
Differences between countries, institutions, and types 
of occupational accidents are among the reasons for the 
pervasiveness of occupational accidents experienced 
and reported. It is seen that occupational accident no-
tifications are not at the desired level, and the frequen-
cy of occupational accidents is estimated to be higher. It 
is thought that employees prefer not to report occupa-
tional accidents due to intensity, fear of losing their jobs, 
and ignorance.

One-third of the respondents stated that they had 
undergone an initial inspection, and half stated that 
they had never undergone a periodic health examina-
tion. Almost all of them stated that the last examination 
was not in the last year. In  Turkey, the pre-employ-
ment and health examinations of employees are manda-
tory and the employer’s responsibility. Hospitals are very 
hazardous workplaces, and all employees must under-
go periodic examinations ≥1 a year. The hospital man-
agement had recently established an occupational health 
and safety unit at the time the study was conducted. It is 
thought that this situation negatively affected the results 
related to health examinations.

Two-fifths of the cleaning workers in this study stat-
ed that they were most disturbed by chemical exposure. 
According to another study conducted among cleaning 
workers in Turkey, more than one-fifth of the workers 
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Table 4. Health complaints, perceived health status, negative perception of work’s impact on health, and occupational accident cases according to 
some characteristics and workplace risk factors among the cleaning employees, working at the university hospital for ≥1 year, 2022, Ankara, Turkey

Variable

Participants
(N = 438)

health complaints work and health: perception, impact, and incidents 

fatigue headache positive perceived 
health

work’s negative 
impact on health

occupational 
accidents

n (%) p n (%) p n (%) p n (%) p n (%) p

Demographic

gender <0.001 <0.001 <0.001 <0.001 0.615

female (N = 247) 121 (49.0) 90 (36.4) 114 (46.2) 145 (58.7) 50 (20.2)

male (N = 191) 36 (18.8) 31 (16.2) 140 (73.3) 59 (30.9) 35 (18.3)

age group <0.001 0.336 0.033 0.035 0.717

≤40 years (N = 219) 57 (26.0) 56 (25.6) 138 (63.0) 91 (41.6) 44 (20.1)

>40 years (N = 219) 100 (45.7) 65 (29.7) 116 (53.0) 113 (51.6) 41 (18.7)

total working time 0.004 0.805 0.289 0.032 0.107

<7 years (N = 213) 62 (29.1) 60 (28.2) 129 (60.6) 88 (41.3) 48 (22.5)

≥7 years (N = 225) 95 (42.2) 61 (27.1) 125 (55.6) 116 (51.6) 37 (16.4)

Working conditions

repeated bending 0.685 0.205 0.590 0.001 0.447

yes (N = 364) 132 (36.3) 105 (28.8) 209 (57.4) 182 (50.0) 73 (20.1)

no (N = 74) 25 (33.8) 16 (21.6) 45 (60.8) 22 (29.7) 12 (16.2)

repetitive tasks 0.991 0.017 0.953 0.020 0.191

yes (N = 360) 129 (35.8) 30 (8.3) 209 (58.1) 177 (49.2) 74 (20.6)

no (N = 78) 28 (35.9) 13 (16.7) 45 (57.7) 27 (34.6) 11 (14.1)

prolonged standing 0.234 0.386 0.037 0.001 0.764

yes (N = 320) 120 (37.5) 92 (28.7) 176 (55.0) 164 (51.2) 61 (19.1)

no (N = 18) 37 (31.4) 29 (24.6) 78 (66.1) 40 (33.9) 24 (20.3)

long distance walking 0.569 0.635 0.009 0.002 0.867

yes (N = 218) 81 (37.2) 58 (26.6) 113 (51.8) 118 (54.1) 43 (19.7)

no (N = 220) 76 (34.5) 63 (28.6) 141 (64.1) 86 (39.1) 42 (19.1)

heavy lifting 0.270 0.937 0.021 <0.001 0.958

yes (N = 205) 79 (38.5) 57 (27.8) 107 (52.2) 115 (56.1) 40 (19.5)

no (N = 233) 78 (33.5) 64 (27.5) 147 (63.1) 89 (38.2) 45 (19.3)

stair climbing 0.547 0.404 0.601 0.032 0.401

yes (N = 151) 57 (37.7) 38 (25.2) 85 (56.3) 81 (53.6) 26 (17.2)

no (N = 287) 100 (34.8) 83 (28.9) 169 (58.9) 123 (42.9) 59 (20.6)

failure to take breaks 0.131 0.365 0.067 0.012 0.413

yes (N = 89) 38 (42.7) 28 (31.5) 44 (49.4) 52 (58.4) 20 (22.5)

no (N = 349) 119 (34.1) 93 (26.6) 210 (60.2) 152 (43.6) 65 (18.6)

safety and health training 0.819 0.475 0.152 0.116 0.027

in the last 3 years (N = 343) 122 (35.6) 92 (26.8) 205 (59.8) 153 (44.6) 59 (17.2)

not in the last 3 years (N = 95) 35 (36.8) 29 (30.5) 49 (51.6) 51 (53.7) 26 (27.4)

Bolded are statistically significant values.
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were uncomfortable with chemical exposure  [18]. 
In a study conducted among hospital cleaning workers 
in the USA, 2 out of 5 workers had symptoms of expo-
sure to chemical products every month [19]. Cleaning 
workers working in hospitals may be constantly exposed 
to chemical substances in the working environment to 
ensure hygiene. It  is expected that discomfort would 
be caused by these chemicals due to their health ef-
fects, odours, high frequency of exposure, and the ne-
cessity of using personal protective equipment. Women 
may be more susceptible to certain chemical exposures 
due to physiological variations and potential reproduc-
tive health issues. The increased incidence of chemical 
exposure complaints among female workers highlights 
the necessity for health and safety protocols that consid-
er gender differences.

Most of the cleaning workers who participated in this 
study stated that they encountered ergonomic problems 
such as repeated bending, repeating the same strenuous 
movement, and standing for a long time in the work-
ing environment. In a study conducted on healthcare 
personnel in Turkey, most employees stated that they 
had to do the same job continuously and stand in the 
same position for a long time [20]. According to a study 
conducted in Nigeria among healthcare workers, stand-
ing for a long time and working in a bent position are 
the most common conditions [21]. In a study conducted 
in Tunisia among healthcare workers, prolonged stand-
ing was a risk factor for musculoskeletal disorders [22]. 
In a study conducted in Ethiopia among cleaners work-
ing at a university, almost 1 out of every 3 workers expe-
rienced musculoskeletal disorders, and the leading re-
lated risk factors were conditions such as repetition of 
movements, working long in the same position, bend-
ing and standing [23]. In a study conducted on health-
care workers in India, working in the same position for 
a long time, working in complex and cramped positions, 
and performing the same task were reported as the high-
est occupational risk factors among all participants [24]. 
When the literature is analysed, similar results are found 
to the findings obtained in this study. It is seen that ma-
ny ergonomic risks faced by cleaning workers continue 
to be among the most critical occupational exposures, 
leading to health problems in the workplace.

In this study, the frequency of musculoskeletal disor-
ders in all body regions was significantly higher in wom-
en than in men, and female gender is a risk factor for all 
body pains. Gender plays a role in the prevalence of up-
per limb pain in general, with shoulder symptoms be-
ing more common in women compared to men [25]. 
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According to the results of the Spanish National Health 
Survey, women had a higher prevalence of chronic neck 
and low back pain than men [26]. According to the re-
sults of a population-based study in Iran, female gen-
der was among the non-modifiable factors associated 
with wrist pain [27]. In a study conducted in the USA, 
significant differences existed between men and wom-
en regarding upper extremity, back, and lower extremi-
ty pain, and the prevalence of musculoskeletal disorders 
was higher in women [28]. According to a study con-
ducted with hospital workers in Brazil, upper extremi-
ty pain was higher in women than men [29]. A review 
of musculoskeletal risk factors in the cleaning occupa-
tion showed that female cleaning workers had a high 
risk of musculoskeletal disorders and discomfort [30]. 
A study conducted in Sweden on workers exposed to 
repetitive movements showed that women had a high-
er risk of neck and upper extremity pain than men [31]. 
The findings in the literature are similar to those in this 
study. The frequency of musculoskeletal symptoms be-
tween genders is different, possibly due to the difference 
in task distribution and exposure to ergonomic risk fac-
tors between men and women. Physiological differenc-
es in muscles, tendons, and ligaments are also essential. 
Implementing gender-specific ergonomic interventions 
could be advantageous, as women report higher rates 
of musculoskeletal pain. This indicates they might face 
greater ergonomic strain or possess different ergonom-
ic requirements compared to men.

In this study, almost all musculoskeletal disorders in 
all body regions was significantly higher in older partic-
ipants. A study on healthcare workers in Turkey found 
a relationship between age and musculoskeletal disor-
ders in different body regions [32]. In a study conducted 
on cleaning workers in Malaysia, upper extremity symp-
toms were higher in those aged >36 years [33]. In a study 
conducted in Ireland, widespread musculoskeletal disor-
ders increased with age [34]. It is estimated that low back 
pain is more common in cleaning workers at older ages 
than in the general population due to the more frequent 
use of certain body parts. Due to age-related vulnerabil-
ities and the physical demands of cleaning work, older 
workers could benefit from specific ergonomic adjust-
ments and health interventions. These measures would 
help to alleviate strain and prevent additional musculo-
skeletal problems.

Approximately half of the participants in this study 
who were exposed to heavy lifting complained of low 
back pain, one-third complained of back pain, and 
one-quarter complained of wrist/hand pain. Heavy lift-

ing was positively associated with low back, back, and 
wrist/hand pain. In a study conducted in Turkey, 7 out 
of 10 cleaning workers in a university hospital report-
ed low back pain due to heavy lifting [35]. In another 
study at a hospital in Turkey, lifting, pulling, or push-
ing heavy materials caused significant pain in the 
wrists [36]. In a study conducted on healthcare work-
ers in Kuwait, low back pain was significantly higher 
in those who performed tasks such as patient transfer 
and weight lifting [37]. A study conducted on hospital 
workers in Tunisia found that low back pain was asso-
ciated with weight lifting [38]. A systematic review by 
Kuiper et al. [39] found a dose-response relationship be-
tween lifting exposure and the occurrence of back dis-
orders. The findings in the literature and the results are 
similar. Weight lifting may cause pain in the back, low-
er back, wrists, and hands, mainly when performed 
with the wrong handling technique or due to overload-
ing. The fact that these complaints are more common 
among women indicates that gender-specific training 
on proper lifting techniques and ergonomic adjustments 
could greatly benefit female cleaning workers. Due to 
physiological differences, women might be more vulner-
able to these types of injuries.

In this study, repeated bending increased hip/leg 
and ankle/foot pains, and repetitive tasks increased just 
hip/leg pain. Failure to take breaks led to an increase in 
shoulder and knee pain. Repetitive bending can increase 
hip/leg and ankle/foot pain because it continually stress-
es the muscle groups in these areas and may overload the 
muscle and connective tissue in these areas [40]. The fact 
that repetitive tasks only increase hip/leg pain may in-
dicate that these activities target specific muscle groups 
and may be the result of overuse in these areas  [41]. 
Not taking any breaks can cause compression or ten-
sion on nerves, blood vessels, or supporting soft tissues, 
and affect circulation. Poor circulation can cause pain in 
joints such as shoulders [42]. Therefore, paying attention 
to correct posture techniques can play an important role 
in preventing work-related musculoskeletal disorders.

In this study, nearly half of women complained of fa-
tigue, compared to one-fifth of men. According to Dutch 
national data, women reported fatigue more often than 
men: 37.8% vs. 24.3% [43]. In a study of 1309 patients 
diagnosed with chronic fatigue syndrome in a hospital 
in Spain, only 9.1% of patients were men [44]. In the 
USA, women are more likely to report work-related 
physical and emotional fatigue than men [45]. Females 
often take on more household responsibilities than 
males. This double burden may increase females’ physi-



14	 V. Medeni et al.�

Med Pr Work Health Saf. 2024;75(5)

cal and emotional fatigue. Females are more open about 
expressing their fatigue. They may be more willing to 
report subjective symptoms such as fatigue, which may 
have increased the frequency of reporting for this gen-
der. In addition, women may be more likely to complain 
of fatigue due to their hormonal cycles and being more 
prone to some chronic diseases than men.

This study observed that employees who did not re-
ceive occupational health and safety training in the last 
3 years had more occupational accidents than those who 
did. A study conducted on hospital personnel in Turkey 
found that those who did not receive training on occu-
pational accidents had more occupational accidents than 
those who received training [46]. A study conducted in 
Brazil among cleaning workers in a hospital found that 
employees who received vocational training only at the 
beginning of employment had more occupational acci-
dents than those who received periodic vocational train-
ing [47]. In Turkey, employers must train employees in 
occupational health and safety. Employers must organize 
training programs to ensure that employees understand 
the potential risks in the workplace, learn safe working 
methods, and be prepared for emergencies. Workers who 
do not receive occupational health and safety training 
may be unable to recognize, prevent, and protect them-
selves from dangers. They may have difficulty adapting to 
occupational health and safety protocols and risky situ-
ations may arise. All these lead to an increase in the fre-
quency of occupational accidents.

The frequency of respiratory complaints among the 
participants was found to be relatively low (dyspnoea: 
13.2%, cough: 9.4%). In a Polish study among health 
centre cleaners, 1 out of 4 participants had cough and/or 
dyspnoea [48]. In a study among hospital cleaning staff 
with various exposures to chemicals in the USA, cough 
was 20.0% and shortness of breath was 6.0% as work 
related acute symptoms [49]. In a study among hospi-
tal cleaning staff in South Africa, cough was 14.4% and 
breathlessness was 18.4% [50]. The underlying reasons 
for the differences between studies may be due to differ-
ences in the workplace environment and cleaning mate-
rials and the impact of other factors to which employees 
are exposed. Additionally, the impact of cleaning staff ’s 
access to health and safety training and implementation 
of protective measures on these respiratory symptoms 
should be considered.

The results are not generalizable considering that em-
ployees in only 1 hospital were examined. The data col-
lection took longer than expected due to the high num-
ber of participants and some of the data were obtained 

through observation may have led to variability in the 
results, and this can be a limitation. However, there is 
no significant decrease in the consistency and reliability 
of the results, at least thanks to the absence of a seasonal 
difference. Another limitation is that a small number of 
participants had an attitude of not disclosing their exist-
ing musculoskeletal disorders because they thought that 
it might affect their careers. This limitation was over-
come by explaining to the participants that their fears 
were unfounded.

CONCLUSIONS

This study sheds light on the significant health challenges 
faced by hospital cleaning workers, particularly concern-
ing musculoskeletal disorders and occupational safety. 
A notable finding was the underreporting of occupation-
al accidents, highlighting the need for enhanced report-
ing mechanisms and worker awareness. Moreover, a con-
cerning proportion of workers lacked regular health 
examinations, emphasizing the importance of institu-
tional support for comprehensive employee health sur-
veillance. Ergonomic risks, such as repetitive tasks and 
prolonged standing, were prevalent among cleaning staff 
and strongly associated with musculoskeletal complaints. 
Implementing measures to mitigate these risks, such as 
task rotation and technological aids, could potentially 
reduce workplace injuries and improve overall well-be-
ing. The role of occupational health and safety training 
emerged as pivotal, with workers lacking recent train-
ing showing higher rates of occupational accidents. Es-
tablishing and maintaining robust training programs are 
crucial steps toward fostering a culture of safety aware-
ness among hospital cleaning personnel. Gender dis-
parities were evident, with female workers reporting 
higher incidences of certain health issues compared to 
their male counterparts. Tailored interventions address-
ing these gender-specific challenges could lead to better 
health outcomes and improved workplace conditions for 
all cleaning staff.

The findings underscore the urgent need for hospi-
tal administrations to prioritize the health and safety of 
cleaning workers. By implementing targeted interven-
tions, enhancing training programs, and promoting reg-
ular health assessments, hospitals can create safer and 
healthier environments for their essential cleaning staff.

Author contributions
Research concept: Volkan Medeni, İrem Medeni, 
Mustafa Necmi İlhan



	 Musculoskeletal disorders among hospital cleaners� 15

Med Pr Work Health Saf. 2024;75(5)

Research methodology: Volkan Medeni, İrem Medeni, 
Müberra Erkaya Tosun
Collecting material: Volkan Medeni, 
Müberra Erkaya Tosun, Asiye Uğraş Dikmen
Statistical analysis: Volkan Medeni, İrem Medeni, 
Asiye Uğraş Dikmen
Interpretation of results: Volkan Medeni, 
Müberra Erkaya Tosun, Mustafa Necmi İlhan
References: Volkan Medeni, İrem Medeni, 
Müberra Erkaya Tosun

REFERENCES

1.	Faremi FA, Ogunfowokan AA, Olatubi MI, Ogunlade B, 
Ajayi OA. Knowledge of Occupational Hazards Among 
Cleaning Workers: A Study of Cleaners of a Nigerian Uni-
versity. Int J Health Sci Res. 2014;4(8):198–204.

2.	Brun E. The occupational safety and health of cleaning 
workers. European Agency for Safety and Health at Work: 
Luxembourg; 2009. https://doi.org/10.2802/21855.

3.	Zock JP. World at work: Cleaners. Occup Environ Med. 
2005;​62(8):581–584. https://doi.org/10.1136/​oem.​2004.​
01​5032.

4.	Davies S. Fragmented management, hospital contract 
cleaning and infection control. Policy Politics. 2010;38(3):​
445–463. https://doi.org/10.1332/030557310X488493.

5.	Ilesanmi OS, Omotoso B, Falana D. Hazards of Hospital 
Cleaners in a Tertiary Health Facility in Southwest Nige-
ria. Int J Occup Saf Health. 2015;4(1):5–10. https://doi.​
org/​10.3126/ijosh.v4i1.10083

6.	Souza RS, Cortez EA, Carmo TG, Santana RF. Occupa-
tional diseases of workers cleaning service in hospital en-
vironment: educational proposal to minimize exposure. 
Enferm Glob. 2016;15(42):522–536.

7.	Saadeh R, Khairallah K, Abozeid H, Al-Rashdan L, Al- 
Faqih M, Al-Khatatbeh O. Needle Stick and Sharp Inju-
ries Among Healthcare Workers: A retrospective six-year 
study. Sultan Qaboos Univ Med J.  2020;20(1):​e54–e62. 
https://doi.org/10.18295/squmj.2020.20.01.008.

8.	Chang JH, Wu JD, Liu CY, Hsu DJ. Prevalence of muscu-
loskeletal disorders and ergonomic assessments of clean-
ers. Am J Ind Med. 2012;55(7):593–604. https://doi.​org/​
10.​1002/ajim.22064.

9.	Charles LE, Loomis D, Demissie Z. Occupational hazards 
experienced by cleaning workers and janitors: A review of 
the epidemiologic literature. Work. 2009;34(1):105–116. 
https://doi.org/10.3233/wor-2009-0907.

10.	Laithaisong T, Aekplakorn W, Suriyawongpaisal P, Tup-
thai C, Wongrathanandha C. The prevalence and risk fac-
tors of musculoskeletal disorders among subcontracted 

hospital cleaners in Thailand. J Health Res. 2022;​36(5):​
802–812. https://doi.org/10.1108/JHR-01-2021-0040.

11.	Salwe K, Kumar S, Hood J. Nonfatal occupational inju-
ry rates and musculoskeletal symptoms among house-
keeping employees of a hospital in Texas. J Environ Pub-
lic Health. 2011(4):382510. https://doi.​org/​10.​1155/​2011/​
382510.

12.	Rocha MRA, Marin MJS, Seda JM, Borgato MH, Lazari-
ni CA. Social, health, and working conditions among hos-
pital workers. Rev Bras Enferm. 2021;74(2):e20200321. 
https://doi.org/10.1590/0034-7167-2020-0321.

13.	Deveci SE, Açık Y, Ercan E, Oğuzöncül AF. [An evalua-
tion of hygiene behaviors of cleaning personnel at a uni-
versity hospital]. Fırat Univ Sağ Bil Tıp Derg. 2010;24(2):​
123–127. Turkish.

14.	Health Statistics Yearbook 2021. The Ministry of Health of 
Turkey: Ankara; 2023.

15.	Kaya ŞD, Arık Ö. [The Evaluation of the Level of Expe-
riencing Occupational Accidents among Housekeeping 
and Caregiving Personnel of a University Hospital]. STED. 
2017;26(5):195–207. Turkish.

16.	Ceron  MDS, Magnago  TSBS, Camponogara  S, Beltra
me MT, Luz EMF, Bottino LD. Prevalence and associat-
ed factors to occupational accidents in the hospital house-
keeping. R Pesq Cuid Fundam. 2015;7(4):6249–6262. 
https://doi.org/10.9789/2175-5361.2015.v7i4.3249-3262.

17.	Alamgir H, Yu S. Epidemiology of occupational injury 
among cleaners in the healthcare sector. Occup Med. 2008;​
58(6):393–399. https://doi.org/10.1093/occmed/kqn028.

18.	Hastürk  DN, Beyhan  A, Şahin  A, Pınar  A, Kolaç  N. 
[Health Profiles of Cleaning Workers and Affecting Fac-
tors]. J Public Health Nurs. 2021;3(3):198–211. https://doi.​
org/​10.54061/jphn.941954. Turkish.

19.	Lee SJ, Kyung M, Leung C, Hong O. Gender differences in 
experience and reporting of acute symptoms among clean-
ing staff. Am J Ind Med. 2021;64(6):528–539. https://doi.​
org/​10.1002/ajim.23246.

20.	Şirzai H, Dogu B, Erdem P, Yılmaz F, Kuran B. [Work-re-
lated musculoskeletal diseases in hospital workers: Up-
per extremity problems]. Med Bull Sisli Etfal Hosp. 2015;​
49(2):​135–141. Turkish.

21.	Ayanniyi O, Nudamajo OS, Mbada CE. Pattern of work-re-
lated musculoskeletal disorders among Nigerian hospi-
tal workers. J  Environ Occup Health. 2016;5(1):18–24. 
https://doi.org/10.5455/jeos.20160328020833.

22.	Jellad  A, Lajili  H, Boudokhane  S, Migaou  H, Maatal-
lah  S, Frih  ZBS. Musculoskeletal disorders among Tu-
nisian hospital staff: Prevalence and risk factors. Egypt 
Rheumatol. 2013;35(2):59–63. https://doi.org/10.1016/​
j.ejr.2013.01.002.

https://doi.org/10.2802/21855
https://doi.org/10.1136/oem.2004.015032
https://doi.org/10.1136/oem.2004.015032
https://doi.org/10.1332/030557310X488493
https://doi.org/10.3126/ijosh.v4i1.10083
https://doi.org/10.3126/ijosh.v4i1.10083
https://doi.org/10.18295/squmj.2020.20.01.008
https://doi.org/10.1002/ajim.22064
https://doi.org/10.1002/ajim.22064
https://doi.org/10.3233/wor-2009-0907
https://doi.org/10.1108/JHR-01-2021-0040
https://doi.org/10.1155/2011/382510
https://doi.org/10.1155/2011/382510
https://doi.org/10.1590/0034-7167-2020-0321
https://doi.org/10.9789/2175-5361.2015.v7i4.3249-3262
https://doi.org/10.1093/occmed/kqn028
https://doi.org/10.54061/jphn.941954
https://doi.org/10.54061/jphn.941954
https://doi.org/10.1002/ajim.23246
https://doi.org/10.1002/ajim.23246
https://doi.org/10.5455/jeos.20160328020833
https://doi.org/10.1016/j.ejr.2013.01.002
https://doi.org/10.1016/j.ejr.2013.01.002


16	 V. Medeni et al.�

Med Pr Work Health Saf. 2024;75(5)

23.	Melese H, Gebreyesus T, Alamer A, Berhe A. Prevalence 
and Associated Factors of Musculoskeletal Disorders 
Among Cleaners Working at Mekelle University, Ethiopia. 
J Pain Res. 2020;13:2239–2246. https://doi.org/10.2147/​
JPR.​S263319.

24.	Yasobant  S, Rajkumar  P. Work-related musculoskeletal 
disorders among health care professionals: A cross-sec-
tional assessment of risk factors in a  tertiary hospital, 
India. Indian J Occup Environ Med. 2014;18(2):75–81. 
https://​doi.org/10.4103/0019-5278.146896.

25.	Pribicevic M. The Epidemiology of Shoulder Pain: A Nar-
rative Review of the Literature. InTech: London; 2012. 
https://​doi.org/10.5772/52931.

26.	Palacios-Ceña D, Albaladejo-Vicente R, Hernández-Bar-
rera  V, Lima-Florencio  L, Fernández-de-Las-Peñas  C, 
Jimenez-Garcia R, et al. Female Gender Is Associated with 
a Higher Prevalence of Chronic Neck Pain, Chronic Low 
Back Pain, and Migraine: Results of the Spanish Nation-
al Health Survey, 2017. Pain Med. 2021;22(2):382–395. 
https://doi.org/10.1093/pm/pnaa368.

27.	Davatchi  F, Jamshidi  AR, Banihashemi  AT, Gholami  J, 
Forouzanfar MH, Akhlaghi M, et al. WHO-ILAR COP-
CORD Study (Stage 1, Urban Study) in Iran. J Rheuma-
tol. 2008;35(7):1384.

28.	Cavallari JM, Ahuja M, Dugan AG, Meyer JD, Simcox N, 
Wakai S, et al. Differences in the prevalence of muscu-
loskeletal symptoms among female and male custodians. 
Am J Ind Med. 2016;59(10):841–852. https://doi.​org/​10.​
1002/ajim.22626

29.	Barbosa REC, Assunção AÁ, de Araújo TM. Musculo-
skeletal pain among healthcare workers: An exploratory 
study on gender differences. Am J Ind Med. 2013;56(10):​
1201–1212. https://doi.org/10.1002/ajim.22215.

30.	Kumar R, Kumar S. Musculoskeletal risk factors in clean-
ing occupation  – A  literature review. Int J  Ind Ergon. 
2008;​38(2):158–170. https://doi.org/10.1016/​j.ergon.​2006.​
04.004.

31.	Nordander  C, Ohlsson  K, Balogh  I, Hansson  GA, Ax-
mon  A, Persson  R, et  al. Gender differences in work-
ers with identical repetitive industrial tasks: exposure 
and musculoskeletal disorders. Int Arch Occup Environ 
Health. 2008;81(8):939–947. https://doi.org/10.1007/​s00​
420-​007-0286-9.

32.	Duray M, Yağcı N. [Determining the factors affecting mus-
coloskeletal pain of the allied health personnel at Pamuk-
kale University Hospital]. Pamukkale Med J. 2017;​10(2):​
144–151. Turkish.

33.	Lim MC, Lukman KA, Giloi N, Lim JF, Avoi R, Syed Abdul 
Rahim SS, et al. Prevalence of upper limb musculoskeletal 
disorders and its associated risk factors among janitorial 

workers: A cross-sectional study. Ann Med Surg. 2022;​73:​
103201. https://doi.org/10.1016/​j.amsu.​2021.​103201.

34.	Collins J, O’Sullivan L. Psychosocial risk exposures and mus-
culoskeletal disorders across working-age males and females. 
Hum Factors Ergon Manuf. 2010;20(4):272–286. https://doi.​
org/​10.1002/hfm.20220.

35.	Bahar L, Bağdatoğlu ÖT. [Awareness of Cleaning Workers 
in an University Campus about Occupational Risks and 
Diseases]. JEHS. 2019;2(1):1–12. Turkish.

36.	Çelik S, Taşdemir N, Öksüzoğlu A, Dirimeşe E, Koçaşli S. 
Critical-Care Nurses’ Pain Experiences and the Prognostic 
Factors. Dimens Crit Care Nurs. 2018;37(1):3–11. https://
doi.org/10.1097/DCC.0000000000000276.

37.	Landry MD, Raman SR, Sulway C, Golightly YM, Ham-
dan  E. Prevalence and risk factors associated with low 
back pain among health care providers in a Kuwait hos-
pital. Spine. 2008;33(5):539–545. https://doi.org/10.1097/
BRS.0b013e3181657df7.

38.	Bejia I, Younes M, Jamila HB, Khalfallah T, Ben Salem K, 
Touzi M, et al. Prevalence and factors associated to low 
back pain among hospital staff. Joint Bone Spine. 2005;​
72(3):​254–259. https://doi.org/10.1016/​j.jbspin.​2004.​06.​
001.

39.	Kuiper JI, Burdorf A, Verbeek JHAM, Frings-Dresen MHW, 
Van der Beek A, Viikari-Juntura ERA. Epidemiologic ev-
idence on manual materials handling as a risk factor for 
back disorders. A  systematic review. Int J  Ind Ergon. 
1999;24:389–404.

40.	Breen  DT, Foster  J, Falvey  E, Franklyn-Miller  A. Gait 
re-training to alleviate the symptoms of anterior exer-
tional lower leg pain: a case series. Int J Sports Phys Ther. 
2015;10(1):85–94.

41.	Montano D. Upper body and lower limbs musculoskele-
tal symptoms and health inequalities in Europe: an analy- 
sis of cross-sectional data. BMC Musculoskelet Disord. 
2014;15(285). https://doi.org:/10.1186/1471-2474-15-285.

42.	Kang Y, Song C. [The Pain of the Shoulder Joint and Pos-
terolateral Area of Upper Arm]. Korean J Pain. 1996;​9(1):​
105–108. Korean.

43.	Bensing JM, Hulsman RL, Schreurs KM. Gender differ-
ences in fatigue: biopsychosocial factors relating to fatigue 
in men and women. Med Care. 1999;37(10):1078–1083. 
https://doi.org/10.1097/00005650-199910000-00011.

44.	Faro  M, Sàez-Francás  N, Castro-Marrero  J, Aliste  L, 
Fernández de Sevilla T, Alegre J. Gender differences in 
chronic fatigue syndrome. Reumatol Clin. 2016;12(2):​
72–77. https://doi.org/10.1016/j.reuma.2015.05.007.

45.	Artz B, Kaya I, Kaya O. Gender role perspectives and job 
burnout. Rev Econ Househ. 2022;20(2):447–470. https://
doi.org/10.1007/s11150-021-09579-2.

https://doi.org/10.2147/JPR.S263319
https://doi.org/10.2147/JPR.S263319
https://doi.org/10.4103/0019-5278.146896
https://doi.org/10.5772/52931
https://doi.org/10.1093/pm/pnaa368
https://doi.org/10.1002/ajim.22626
https://doi.org/10.1002/ajim.22626
https://doi.org/10.1002/ajim.22215
https://doi.org/10.1016/j.ergon.2006.04.004
https://doi.org/10.1016/j.ergon.2006.04.004
https://doi.org/10.1007/s00420-007-0286-9
https://doi.org/10.1007/s00420-007-0286-9
https://doi.org/10.1016/j.amsu.2021.103201
https://doi.org/10.1097/DCC.0000000000000276
https://doi.org/10.1097/DCC.0000000000000276
https://doi.org/10.1097/BRS.0b013e3181657df7
https://doi.org/10.1097/BRS.0b013e3181657df7
https://doi.org/10.1016/j.jbspin.2004.06.001
https://doi.org/10.1016/j.jbspin.2004.06.001
https://doi.org:/10.1186/1471-2474-15-285
https://doi.org/10.1097/00005650-199910000-00011
https://doi.org/10.1016/j.reuma.2015.05.007
https://doi.org/10.1007/s11150-021-09579-2
https://doi.org/10.1007/s11150-021-09579-2


	 Musculoskeletal disorders among hospital cleaners� 17

Med Pr Work Health Saf. 2024;75(5)

46.	Erkal S, Coşkuner S. [The Investigation of Occupational 
Accidents Experienced by Housekeeping Personnel Work-
ing at A University Hospital and The Measures Taking to 
Avoid Accidents]. Hacettepe J Health Adm. 2010;​13(1):​
45–62. Turkish.

47.	Gomes SCS, Mendonça IVdS, Oliveira LP, Caldas AdJM. 
Workplace accidents among hospital cleaning profession-
als at a hospital in the city of Maranhão, Brazil. Ciênc Saúde 
Colet. 2019;24(11):4123–4132. https://doi.​org/​10.​1590/​
1413-812320182411.26752017.

48.	Lipińska-Ojrzanowska A, Wiszniewska M, Świerczyńska
‑Machura D, Wittczak T, Nowakowska-Świrta E, Pałczyń
ski C, et al. Work-related respiratory symptoms among 

health centres cleaners: A cross-sectional study. Int J Oc-
cup Med Environ Health. 2014;27(3):460–466. https://​doi.​
org/​10.2478/s13382-014-0272-x.

49.	Hawley B, Casey M, Virji MA, Cummings KJ, Johnson A, 
Cox-Ganser J. Respiratory Symptoms in Hospital Clean-
ing Staff Exposed to a Product Containing Hydrogen Per-
oxide, Peracetic Acid, and Acetic Acid. Ann Work Ex-
po Health. 2017;62(1):28–40. https://doi.org/10.1093/​ann​
weh/​wxx087.

50.	Ndlela  NH, Naidoo  RN. Job and exposure intensity 
among hospital cleaning staff adversely affects respirato-
ry health. Am J Ind Med. 2023;66(3):252–264. https://doi.
org/10.1002/aj.

This work is available in Open Access model and licensed under a Creative Commons Attribution-NonCommercial 3.0 Poland License – http://creative​
commons.org/licenses/by-nc/3.0/pl/deed.en.

Publisher: Nofer Institute of Occupational Medicine, Łódź, Poland

https://doi.org/10.1590/1413-812320182411.26752017
https://doi.org/10.1590/1413-812320182411.26752017
https://doi.org/10.2478/s13382-014-0272-x
https://doi.org/10.2478/s13382-014-0272-x
https://doi.org/10.1093/annweh/wxx087
https://doi.org/10.1093/annweh/wxx087
https://doi.org/10.1002/ajim.23456
https://doi.org/10.1002/ajim.23456
http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en
http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en

