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Background: Due to the nature of their work, prehospital emergency medical services (EMS) 
staff are prone to musculoskeletal disorders (MSD) as well as work-related psychological 
and social stress. Early diagnosis can prevent these disorders or reduce their complications. 
Therefore, this study investigated the prevalence of MSD and their predictors in prehospital 
EMSs staff.

Materials and Methods: This descriptive-analytical study was conducted in 2022 on 
prehospital EMSs staff of Bojnourd City, Iran, who were selected by census method. Three 
tools, the demographic characteristics questionnaire, Nordic musculoskeletal questionnaire, 
and Aghainejad occupational stress questionnaire, were used to collect information. They were 
analyzed using descriptive statistics, univariate and multiple logistic regression.

Results: Of 85 people who participated in the study, 87.1% had MSD in at least one body 
area over the last year, and the most common area was the lower back (63.5%). The factors 
predicting MSD, namely organizational stress (OR=12.477; 95% CI, 1.506%, 103.367%; 
P=0.019), occupational stress (OR=3.919; 95% CI, 1.072%, 14.327%; P=0.039), age 
(OR=0.152; 95% CI, 0.032%, 0.717%; P=0.017) and exercise (OR=17.130; 95% CI, 3.110%, 
94.342%; P=0.001) were identified using multiple regression.

Conclusion: The results of the present study indicate a high prevalence of MSD as well as an 
unfavorable rate of occupational stress among the research subjects. Therefore, it is suggested 
that interventional measures and an effective approach be adopted to help improve the health 
and quality of work-related factors and increase the productivity of personnel.
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Introduction

mergency medical services (EMS) staff, as 
a key group providing medical services to 
patients in emergencies, are exposed to var-
ious occupational risks, including muscu-
loskeletal disorders (MSD), due to the na-
ture of their work and job requirements [1, 
2]. MSD is a primary factor of human and 

labor injuries that reduces productivity, increases disabil-
ity and absenteeism in both developed and developing 
countries, and imposes a significant economic burden on 
governments and ministries of health [3]. 

Studies show that among medical service providers, 
EMS staff have the highest rate of early retirement, 
mostly due to musculoskeletal diseases [4]. In the inves-
tigation of a 12-month prevalence of injuries caused by 
occupational accidents among 2307 staff of prehospital 
EMS, the injury rate was reported as 15.61% [5]. Ac-
cording to a systematic review and meta-analysis, the 
prevalence of back pain in prehospital EMS personnel 
was 39.4% between 2000 and 2016, and its prevalence 
range was 0.9%-17.1% in different countries [6]. A re-
cent review article found that the overall prevalence of 
skeletal disorders among EMS personnel was 56.52%. 
The prevalence rates in different body regions were as 
follows: The lower back (47.38%), upper back (35.15%), 
neck (31.19%), shoulder (30%), knee (27.07%), hand 
(20.70%), hip/thigh (19.48%), feet (19.11%) and elbow 
(17.36%) [7]. Ultimately, functional disability, expendi-
ture on health and social resources, and reduced ability 
of individuals to work and participate in social life will 
be the consequences of MSD [8].

Research indicates that one-third of EMS staff suffer 
from a job-related injury at least once over 6 months [9]. 
Repetitive actions such as lifting objects, bending, turn-
ing, moving, and transporting patients, cardiopulmonary 
resuscitation, and even the type of shift work, along with 
psychological and psychosocial stress, are among the 
causes of MSD in this profession [10, 11]. 

Research evidence suggests that the risk of MSD is 
increased by exposure to psychosocial stressors [12]. 
Occupational stress is one of the essential work-related 
factors in EMS personnel, and it can be related to criti-
cal events during patient care. Hence, lack of support 
from superiors or colleagues, poor communication, or-
ganizational changes, salaries, wages and decreased or 
increased workforce put pressure on people, causing 
anxiety and worry in different professions [13, 14]. Oc-
cupational stress is an essential factor compromising the 

health of healthcare workers. Among job groups, health-
care employees have a higher rate of job stress; studies 
show that the organization and conditions of the work 
environment significantly impact the occurrence of job 
stress and MSD [15, 16]. The results of a review study 
indicate that exposure to occupational stress among pre-
hospital emergency staff and a moderate level of job 
stress have been reported in some investigations, which 
require further attention [17]. 

Research indicates that the physical requirements of the 
work environment and the resulting workload, which are 
aspects of occupational stress, have a direct and indirect 
effect on musculoskeletal complaints; moreover, the psy-
chosocial risk factors stemming from the dimensions of 
occupational stress are involved in the severity of MSD 
[18]. Based on the findings of a review study, occupation-
al stress is the main factor of MSD in EMS personnel [1].

Considering what was discussed, the professional nature 
of medical emergencies and the difference in the geog-
raphy of regions, the distances and dissimilarity of roads 
in various provinces of Iran for transfer of patients from 
various districts to treatment centers by prehospital EMS 
personnel, the present study was conducted to evaluate the 
prevalence of MSD, the predicting factors and relation-
ship with occupational stress in EMS staff of Bojnourd. 

Materials and Methods 

Study population and sample 

The present study investigated the frequency of MSD, 
the factors affecting them, and the relationship with oc-
cupational stress among prehospital EMS staff in 2022. 
The statistical population encompassed all the urban and 
road EMS employees of Bojnourd City and subordinate 
centers in Iran, including 6 urban bases, 5 road bases, 1 
air ambulance and 1 dispatch and management center, 
which were selected by the census. It should be noted 
that the dispatch center in this province includes a tele-
phone triage unit and an ambulance dispatch and man-
agement unit.

The inclusion criteria were at least 6 months of work 
record in prehospital EMS, absence of congenital mus-
culoskeletal problems, lack of musculoskeletal problems 
caused by trauma or accidents unrelated to work, and no 
known neurological and mental diseases.

E
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Data collection tools

Three questionnaires were used to collect informa-
tion, namely demographic characteristics questionnaire, 
Nordic musculoskeletal questionnaire and occupational 
stress questionnaire:

1) Demographic characteristics include gender, age, 
marital status, work experience, education, field of study, 
workplace, regular exercise program, smoking, having a 
second job, and body mass index (BMI); 2) The Nordic 
musculoskeletal questionnaire identifies the prevalence 
of skeletal disorders in 9 areas of the body, including 
neck, shoulders, elbows, wrists/hands, upper back, lower 
back, one or both hips/thighs, one or both knees and one 
or both ankles/feet. This questionnaire, which is utilized 
to determine the prevalence of MSD, was designed and 
implemented in 1987 by Mokhtariniaet al. [19] at the In-
stitute of Occupational Health in Nordic countries and 
is currently known as the Nordic questionnaire. In Iran, 
the validity and reliability of the questionnaire were re-
ported at an acceptable level (more than 0.7) in research 
conducted by Mokhtarinia et al. [19]; 3) The occupa-
tional stress questionnaire comprises 46 questions and 4 
dimensions (physical, occupational, group and organiza-
tional). This tool is based on a 4-point Likert scale where 
a score of 0 stands for never (no tension), and a score of 
3 indicates the highest level of tension. To investigate 
occupational stress, the quartile statistical method was 
used, in which the overall and dimension scores are con-
sidered as follows:

1) Physical dimension: Low (<8), moderate (8-13) 
and high (>13); 2) Occupational dimension: Low (<29), 
moderate (29-46) and high (>46); 3) Group dimension: 
Low (<7), moderate (7-14) and high (>14); 4) Organi-
zational dimension: Low (<18), moderate (18-26) and 
high (>26); 5) General level of occupational stress: Low 
(<61), moderate (61-94) and high (>94)

This questionnaire was developed by Danesh [20]. Since 
it was formulated for nurses working in the hospital, in 
Aghainejad’s study, the corresponding words were substi-
tuted, and the validity and reliability were examined. In 
this research, the Pearson correlation coefficient was 0.87. 
In addition, in terms of the validity of research, based on 
the Cronbach α, the internal validity values were 71%, 
88%, 75% and 82% for physical, occupational, group and 
organizational dimensions, respectively [21]. In our study, 
the Aghainejad questionnaire was used, and the reliability 
of the occupational stress questionnaire was calculated us-
ing the Cronbach α of 0.96.

Data collection 

After confirming the research title by obtaining per-
mission from the Ethics Committee of North Khorasan 
University of Medical Sciences, the authorization letter 
was issued to 115 EMS security centers to coordinate 
with the base manager for the researcher’s reference to 
emergency bases as well as the 115 emergency commu-
nication and information centers to collect information. 
After coordinating the time to complete the question-
naires, the researcher visited the research environment. 
Then, the researcher introduced himself to the partici-
pants and explained the study’s purpose. Next, a ques-
tionnaire was provided to the staff if they expressed 
their desire and consent to participate. After receiving 
the necessary explanations about answering the ques-
tionnaires, the participants completed the question-
naires in the researcher’s presence. To reduce the effect 
of intervening factors in completing the questionnaires, 
the questionnaires were anonymous and the researcher 
provided sufficient and clear explanations for partici-
pants regarding the confidentiality of information and 
non-judgment regarding them. 

Since the sampling method was a census, to reach all 
individuals and ensure that the individual completed the 
questionnaire, visits were made to the desired bases and 
centers during different work shifts. Therefore, the data 
collection took about a month.

Data analysis

The results of descriptive analysis were reported as 
frequency (percentage) for qualitative variables and as 
Mean±SD for quantitative variables. To investigate pair-
wise relationships, univariate logistic regression analy-
sis was used based on the type of response variable, and 
multiple logistic regression analysis was employed to in-
vestigate the factors affecting each of the response vari-
ables by controlling the effect of other variables. This 
way, the target variable was considered dependent, and 
the other investigated variables were independent. All 
analyses were performed using SPSS software, version 
26 statistical software. P<0.05 was considered to be sta-
tistically significant.

Results

In the present study, 85 EMS staff participated with a 
mean age of 33.41±7.80 years (age range 24-60 years). 
Most participants were male (85.9%), married (80%) 
and held a degree in EMS (62.4%). The mean work 
experience of them was 9.41±7.03 years. The mean 
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BMI was reported to be 25.03±3.55 kg/m2 and about 
half (51.8%) of the participants were in the normal BMI 
range. The overall score of occupational stress and all 
dimensions of the occupational stress questionnaire 
were moderate (Table 1).

According to research results (Table 2), 87.1% of people 
in the present study suffered from MSD in at least one 
area of the body during the past year. The highest preva-
lence of symptoms was related to the lower back (63.5%), 
neck and knee (36.5%), shoulder (32.9%) and upper back 
(23.5%). In 49.4% of cases, people had to rest, reduce 
work activity, leave the workplace, or were unable to per-
form activities at work or home due to pain, discomfort, 
and disability caused by MSD in the past year.

Univariate logistic regression analysis was employed 
to investigate the relationship between demographic 
factors and the prevalence of MSD and the results are 
shown in Table 3.

According to the results, none of the demographic vari-
ables significantly affected neck pain (P>0.05). The age 

variable had a significant impact on shoulder pain so that 
the chance of experiencing shoulder pain in people who 
were 40-49 years old was 4.50 times higher than those 
younger than 30 years (OR=0.222; 95% CI, 0.056%, 
0.876%; P=0.032). The work experience variable had a 
significant effect on elbow pain so that the chance of expe-
riencing elbow pain in those with 20-30 years of work ex-
perience was 13.16 times higher than in people whose work 
experience was <10 years (OR=0.076; 95% CI, 0.006%, 
0.954%; P=0.046). The exercise variable significantly im-
pacted wrist pain, so the chance of wrist pain in participants 
who exercised was 5.05 times higher than those who did not 
exercise (OR=5.053; 95% CI, 1.657%, 15.404%; P=0.004). 
The variable of the workplace had a significant effect on 
hip and thigh pain so that the chance of experiencing hip 
and thigh pain was 12.05 times higher in people whose 
workplace was in an air ambulance than in those working 
in an urban base (OR=0.083; 95% CI, 0.007%, 0.950%; 
P=0.045). Moreover, the likelihood of hip and thigh pain 
was 18.87 times higher in participants working in an air 
ambulance relative to those with a circulating workplace 
(OR=0.053, 95% CI, 0.003%, 0.872%; P=0.040). Further 
details are presented in Table 3. 

Table 1. Descriptive analysis results of demographic and occupational stress variables

No. (%)/Mean±SDVariables

34(40)<30

Age (y) 38(44.7)30-39

13(15.3)>40

73(85.9)Male
Gender

12(14.1)Female

17(20)Single
Marital status

68(80)Married

33(38.8)High school diploma-associate diploma
Education 

52(61.2)Bachelor’s-master’s degree

53(62.4)EMS

Field of study 21(24.7)Nursing

11(12.9)Others (operating room, anesthesiology, etc.)

47(55.3)<10

Work experiences 29(34.1)10-20

9(10.6)20-30
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Univariate logistic regression analysis was employed 
to investigate the relationship between occupational 
stress and the prevalence of MSD, as shown in Table 4.

According to the results of univariate regression analy-
sis, the chance of experiencing shoulder pain in people 
with high organizational stress was 5.11 times higher than 
in those with low organizational stress (OR=5.111; 95% 
CI, 1.363%, 19.161%; P=0.016), which was 4.43 times 
higher in people who in general had a high-stress level 
than those with a low-stress level (OR=4.433; 95% CI, 
1.020%, 19.272%; P=0.047). The chance of experiencing 
wrist pain was 5.65 times higher in participants with mod-
erate organizational stress (OR=5.652; 95% CI, 1.120%, 
28.519%; P=0.036). The details are shown in Table 4.

To examine and control the effect of possible con-
founding variables more closely, demographic variables 
and dimensions of occupational stress whose impact on 
the prevalence of each MSD was significant at P<0.2 
level were subject to multiple logistic regression tests, as 
shown in Table 5.

According to the obtained results, the age variable sig-
nificantly impacted the prevalence of shoulder pain by 
controlling the effect of other variables. Hence, people 
40-49 years old had a 5.6 times higher chance of ex-
periencing shoulder pain than those younger than 30 
(OR=0.152; 95% CI, 0.032%, 0.717%; P=0.017). By 
controlling the effect of other variables, the variables of 
exercise and organizational stress had a significant effect 
on the prevalence of wrist pain, so that people who exer-

Kamali N, et al. MSD Predictors and Stress Among EMS Staff. HDQ. 2025; 10(4):301-314

No. (%)/Mean±SDVariables

31(36.5)Yes
Having regular exercise

54(63.5)No

5(5.9)Yes
Smoking

80(94.1)No

20(23.5)Yes
Having a second job

65(76.5)No

26(30.6)Urban base

Workplace 

13(15.3)Road base

20(23.5)Circulating 

22(25.9)Dispatch

4(4.7)Air ambulance

1(1.2)Underweight

Body mass index (kg/m2)

44(51.8)Normal

35(41.2)Overweight

4(4.7)Obese (class I)

1(1.2)Obese (class II)

9.76±4.07Physical

Occupational stress

32.37±13.89Occupational

8.19±3.95Group

20.66±7.72Organizational

70.93±25.61Total score

�
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cised had 17.13 times more chance of experiencing wrist 
pain than those who did not exercise (OR=17.130; 95% 
CI, 3.110%; 94.342%; P=0.001). In addition, people 
with moderate organizational stress had a 12.48 times 
higher chance of experiencing wrist pain than those with 
low organizational stress (OR=12.477; 95% CI, 1.506%, 
103.367%; P=0.019). By controlling the effect of other 
variables, the occupational stress variable has a signifi-
cant impact on the prevalence of knee pain, so that those 
with a moderate level of occupational stress had a 3.92 
times higher chance of experiencing knee pain than par-
ticipants whose occupational stress was at a low level 
(OR=3.919; 95% CI, 1.072%, 14.327%; P=0.039). The 
details are shown in Table 5. 

Discussion 

The results of the present study show that the preva-
lence of MSD among EMS staff is high, and the high-
est prevalence belongs to the lower back, consistent 
with several other studies. In previous investigations on 
prehospital EMS personnel, the results of the studies of 
Nazzal et al. and Aljerian et al. show a high prevalence 
of MSD and the highest prevalence is related to the low-
er back [3, 22]. Möckel et al. reported the prevalence 
of pain in these people to be 58.64%, which was high, 
and the utmost degree of pain was related to the lum-

bar spine region [23]. In the study of Davison et al., the 
presence of MSD symptoms also is higher in the lumbar 
region [24]. The findings of a review study report that 
the annual prevalence of back pain among emergency 
medical technicians is 30-66% and its risk factors are 
mainly lifting patients, loading them in the ambulance, 
and working in an improper position [2]. In their review 
and meta-analysis, Sahebi et al. reported the prevalence 
of low back pain to be 50.30%, which had increased rap-
idly over time [1]. The results of Khosravi’s study indi-
cate that low back pain is present in these people with 
high intensity, and a statistically significant relationship 
is reported between low back pain and people’s quality 
of life [25].

In our study, almost half of the participants had to stay 
and rest at home, leave the workplace, or take leave due 
to disability and discomfort caused by MSD over the past 
year. In line with our finding, in the study of Lonik et al., 
the prevalence of back pain is 65.0%; more than 30% of 
patients needed treatment and 15% were hospitalized [26]. 

Based on the results of the univariate logistic regression 
test, the predictors of MSD were age, work experience, ex-
ercise, the workplace, and organizational stress. The mul-
tivariate logistic regression test shows that age, exercise, 
organizational stress, and occupational stress are predictors 
of MSD.

Table 2. Frequency of MSD and its resulting disability over the last 12 months

Pain Area
No. (%)

Frequency of MSD by Site of Pain in the Past 12 
Months

Disability Due to MSD by Site of Pain in the 
Past 12 Months

Neck 31(36.5) 3(29)

Shoulders 28(32.9) 7(25)

Elbows 9(10.6) 3(33.3)

Wrists and hands 18(21.2) 3(16.7)

Upper back 20(23.5) 4(20)

Low back 54(63.5) 28(51.9)

Hips and thighs 9(10.6) 4(44.4)

Knees 31(36.5) 9(29)

Ankles and feet 7(8.2) 1(14.3)

Total 74(87.1) 42(49.4)

MSD: Musculoskeletal disorders. �
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Table 3. Relationship between demographic factors with the prevalence of MSD using univariate logistic regression analysis

Variables

OR, 95% CI, P

Pain Area

Neck Shoul-
ders Elbows

Wrists 
and 

Hands

Upper 
back Low Back Hips and 

Thighs Knees Ankles 
and Feet

Ag
e 

(y
)

<30

1.120, 
0.302, 
4.149, 
0.865

0.222, 
0.056, 
0.876, 
0.032

0.101, 0.009, 
1.082, 0.058

1.026, 
0.226, 
4.662, 
0.974

1.692, 
0.308, 
9.285, 
0.545

0.429, 
0.100, 
1.845, 
0.255

0.101, 
0.009, 
1.082, 
0.058

0.667, 
0.175, 
2.543, 
0.553

0.750, 
0.062, 
9.050, 
0.821

30-39

0.738, 
0.199, 
2.737, 
0.650

0.500, 
0.140, 
1.788, 
0.286 

0.505, 0.102, 
2.493, 0.402

0.753, 
0.163, 
3.472, 
0.716

1.964, 
0.370, 

10.442, 
0.428

0.514, 
0.121, 
2.190, 
0.368

0.505, 
0.102, 
2.493, 
0.402

1.164, 
0.320, 
4.226, 
0.818

1.412, 
0.143, 

13.913, 
0.768

40-49 Reference Reference Reference Reference Reference Reference Reference Reference Reference

Ge
nd

er

Male

0.774, 
0.223, 
2.686, 
0.687

0.980, 
0.268, 
3.579, 
0.975

227176132.069, 
-, 0.999 

1.404, 
0.279, 
7.066, 
0.681

0.561, 
0.150, 
2.106, 
0.392

0.852, 
0.234, 
3.097, 
0.808

1.354, 
0.154, 

11.915, 
0.785

1.867, 
0.465, 
7.488, 
0.379

0.985, 
0.108, 
8.988, 
0.989

Female Reference Reference Reference Reference Reference Reference Reference Reference Reference

Body mass 
index, kg/m2

1.019, 
0.899, 
1.154, 
0.773

1.056, 
0.929, 
1.200, 
0.406

1.103, 0.921, 
1.322, 0.288

1.119, 
0.968, 
1.295, 
0.129

0.936, 
0.806, 
1.088, 
0.392

1.004, 
0.886, 
1.139, 
0.945

1.048, 
0.869, 
1.264, 
0.622

0.965, 
0.849, 
1.096, 
0.581

1.039, 
0.842, 
1.283, 
0.720

M
ar

ita
l s

ta
tu

s

Single

0.637, 
0.213, 
2.130, 
0.501 

0.815, 
0.256, 
2.595, 
0.729 

1.162, 0.219, 
6.172, 0.860

1.187, 
0.335, 
4.207, 
0.791

1.472, 
0.488, 
4.841, 
0.524

0.779, 
0.263, 
2.309, 
0.653

0.469, 
0.055, 
4.027, 
0.490

0.938, 
0.309, 
2.847, 
0.910

0.646, 
0.072, 
5.754, 
0.695

Married Reference Reference Reference Reference Reference Reference Reference Reference Reference

W
or

k e
xp

er
ie

nc
es

, y <10

1.983, 
0.370, 

10.645, 
0.424

0.611, 
0.131, 
2.855, 
0.531

0.076, 0.006, 
0.954, 0.046

0.946, 
0.169, 
5.281, 
0.950

6.8×108, -, 
0.999 

0.460, 
0.086, 
2.465, 
0.365

0.545, 
0.050, 
5.925, 
0.618

0.765, 
0.166, 
3.518, 
0.730

1.1×108, -, 
0.999

10-20

2.471, 
0.435, 

14.027, 
0.307

1.867, 
0.390, 
8.933, 
0.435

0.913, 0.149, 
5.580, 0.922

0.913, 
0.149, 
5.580, 
0.922

4.2×108, -, 
0.999 

0.468, 
0.082, 
2.667, 
0.392

1.667, 
0.169, 

16.479, 
0.662

2.143, 
0.448, 

10.255, 
0.340

2.5×108, -, 
0.999

20-30 Reference Reference Reference Reference Reference Reference Reference Reference Reference

Re
gu

lar
 ex

er
cis

e 
pr

og
ra

m Yes

1.792, 
0.721, 
4.458, 
0.209

1.197, 
0.471, 
3.044, 
0.706

4.080, 0.942, 
17.677, 0.060

5.053, 
1.657, 

15.404, 
0.004

0.920, 
0.323, 
2.623, 
0.876

1.336, 
0.527, 
3.390, 
0.542

1.452, 
0.359, 
5.865, 
0.601

1.163, 
0.467, 
2.900, 
0.745

0.676, 
0.123, 
3.710, 
0.652

No Reference Reference Reference Reference Reference Reference Reference Reference Reference

Sm
ok

in
g Yes

0.417, 
0.044, 
3.904, 
0.443

0.000, -, 
0.999 0.000, -, 0.999

0.926, 
0.097, 
8.842, 
0.947

2.296, 
0.356, 

14.818, 
0.382

2.400, 
0.256, 

22.489, 
0.443

2.250, 
0.223, 

22.664, 
0.491

0.417, 
0.044, 
3.904, 
0.443

0.000, -, 
0.999

No Reference Reference Reference Reference Reference Reference Reference Reference Reference

Se
co

nd
 jo

b

Yes

0.352, 
0.106, 
1.170, 
0.088

0.609, 
0.196, 
1.889, 
0.390

0.921, 0.175, 
4.833, 0.922

0.911, 
0.262, 
3.163, 
0.883

1.111, 
0.347, 
3.562, 
0.859

0.477, 
0.172, 
1.322, 
0.155

3.000, 
0.721, 

12.483, 
0.131

0.920, 
0.323, 
2.623, 
0.876

0.518, 
0.059, 
4.575, 
0.554

No Reference Reference Reference Reference Reference Reference Reference Reference Reference

Ed
uc

at
io

n

High school 
diploma - 
Advanced 
Diploma

1.228, 
0.498, 
3.027, 
0.656 

0.651, 
0.251, 
1.687, 
0.377 

0.767, 0.178, 
3.302, 0.721

1.344, 
0.469, 
3.853, 
0.582

0.603, 
0.206, 
1.769, 
0.357

1.008, 
0.407, 
2.494, 
0.987

0.172, 
0.020, 
1.444, 
0.105

0.642, 
0.254, 
1.621, 
0.348

0.240, 
0.028, 
2.087, 
0.196

Bachelor’s-
Master’s 
degree

Reference Reference Reference Reference Reference Reference Reference Reference Reference
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In a review study by Sedrez et al., age and work as the 
first responders are shown with a high level of evidence of 
risk factors for MSD [27]. In Dropkin’s study, older peo-
ple show a higher prevalence of musculoskeletal injuries 
than younger people and have lost their working days be-
cause of it [28]. According to the findings of Lonik et al.’s 
study, the incidence of back pain in older people is higher 
than in young people, but this difference is not statistically 
significant [26]. In Imani et al.’s study, about half of the 
people (46.3%) have back pain and a statistically signifi-
cant relationship is reported between age, work experience, 
and physical-occupational factors with back pain [9]. In 
Nazzal et al.’s study, in addition to age and work experi-
ence, work-related MSD (WMSD) in at least one area of 
the body are significantly associated with male gender, high 
BMI, and low education level [22]. In Zhang’s study, older 
female ambulance nurses with higher BMI and who worked 
in shifts suffer more from lower back pain, and there is a 
relationship between job-related psychological factors and 
back pain [29]. In the study by Aljerian et al. the effect of 
the place of service on MSD is investigated, but contrary to 
our findings, there is no difference in the frequency of MSD 
based on the place of service [3].

In line with the present research, in most of the mentioned 
studies, MSD is present in EMS staff, and the frequency 

of low back pain is reported to be higher. According to the 
results of various studies [7, 10, 30, 31], MSD has a high 
prevalence among prehospital emergency staff due to the 
nature of this profession, including continuous movement 
of the patient at different levels, inappropriate positions 
in the ambulance, working with heavy equipment, long 
shifts, intense physical activity or lack of knowledge of 
correct principles of patient movement ergonomics. Early 
diagnosis and intervention in people with MSD can ulti-
mately reduce the financial burden of the government and 
the disability budget; the awareness of EMS personnel and 
management of occupational risk factors are the main de-
terminants of risk control in EMS [32]. In addition to the 
mentioned items, teaching the correct methods of lifting the 
stretcher, carrying and moving the patient and equipment, 
and boosting physical strength in the work program to pre-
vent back pain are among the measures that can be taken to 
help EMS personnel [1].

In the present study, the level of occupational stress in 
research units is moderate, and some aspects of occu-
pational stress are identified as factors affecting MSD. 
Given that various tools have been used to measure the 
stress of emergency medical workers, a detailed com-
parison with other studies is faced with limitations. The 
findings of Aghainejad et al.’s study show that 75.5% of 

Variables

OR, 95% CI, P

Pain Area

Neck Shoul-
ders Elbows

Wrists 
and 

Hands

Upper 
back Low Back Hips and 

Thighs Knees Ankles 
and Feet

Fie
ld

 o
f s

tu
dy

EMS

1.750, 
0.416, 
7.361, 
0.445 

1.053, 
0.246, 
4.511, 
0.945 

2.8×108, -, 0.999 

3.590, 
0.420, 

30.646, 
0.243 

1.317, 
0.250, 
6.939, 
0.745 

1.375, 
0.371, 
5.098, 
0.634 

0.816, 
0.082, 
8.097, 
0.862 

0.429, 
0.115, 
1.598, 
0.207 

0.270, 
0.039, 
1.851, 
0.182 

Nursing

1.333, 
0.267, 
6.653, 
0.726 

2.424, 
0.500, 

11.761, 
0.272 

8.1×107, -, 0.999 

1.667, 
0.152, 

18.217, 
0.675 

1.800, 
0.297, 

10.901, 
0.522 

2.083, 
0.456, 
9.508 
0.343 

2.353, 
0.230, 

24.095, 
0.471 

0.417, 
0.094, 
1.856, 
0.251 

0.474, 
0.057, 
3.924, 
0.489 

Others Reference Reference Reference Reference Reference Reference Reference Reference Reference

W
or

kp
lac

e

Urban bases

1.588, 
0.144, 

17.561, 
0.706 

0.714, 
0.061, 
8.397, 
0.789 

0.120, 0.006, 
2.458, 0.169 

0.238, 
0.027, 
2.126, 
0.199 

0.545, 
0.045, 
6.654, 
0.635 

0.455, 
0.042, 
4.976, 
0.518 

0.083, 
0.007, 
0.950, 
0.045 

8.5×108, -, 
0.999 

1.3×108, -, 
0.999 

Road bases

0.900, 
0.067, 

12.179, 
0.937 

1.875, 
0.150, 

23.396, 
0.625 

0.250, 0.012, 
5.262, 0.373 

0.083, 
0.005, 
1.411, 
0.085 

0.545, 
0.036, 
8.270, 
0.662 

0.286, 
0.023, 
3.523, 
0.328 

0.083, 
0.005, 
1.411, 
0.085 

1.0×109, -, 
0.999 

1.3×108, -, 
0.999 

Circulating

1.615, 
0.140, 

18.581, 
0.700 

2.000, 
0.175, 

22.799, 
0.577 

1.000, 0.084, 
11.931, 0.999 

0.429, 
0.048, 
3.794, 
0.446 

1.286, 
0.110, 

15.003, 
0.841 

0.619, 
0.54, 

7.121, 
0.700 

0.053, 
0.003, 
0.872, 
0.040 

1.6×109, -, 
0.999 

1.8×108, -, 
0.999 

Dispatch

3.000, 
0.269, 

33.487, 
0.372 

2.077, 
0.185, 

23.298, 
0.553 

0.143, 0.007, 
2.940, 0.207 

0.222, 
0.024, 
2.086, 
0.188 

1.400, 
0.123, 

15.974, 
0.786 

1.133, 
0.096, 

13.440, 
0.921 

0.158, 
0.016, 
1.587, 
0.117 

7.5×108, -, 
0.999 

1.6×108, -, 
0.999 

Air ambu-
lance Reference Reference Reference Reference Reference Reference Reference Reference Reference
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Table 4. The relationship between occupational stress and the prevalence of MSD using univariate logistic regression analysis

Dimensions

OR, 95% CI, P

Pain Area

Neck Shoulders Elbows Wrists and 
Hands Upper Back Low Back Hips and 

Thighs Knees Ankles and 
Feet

Physical 
dimension

Low Reference Reference Reference Reference Reference Reference Reference Reference Reference

Moderate 0.733, 0.255, 
2.111, 0.565 

1.645, 0.509, 
5.313, 0.405 

2.714, 0.305, 
24.138, 
0.370 

3.000, 0.606, 
14.864, 
0.178 

0.892, 0.265, 
3.007, 0.854 

1.619, 0.544, 
4.815, 0.386 

2.714, 0.305, 
24.138, 
0.370 

1.217, 0.411, 
3.604, 0.723 

2.714, 0.305, 
24.138, 
0.370 

High 0.489, 0.114, 
2.097, 0.335 

2.250, 0.520, 
9.732, 0.278 

3.167, 0.258, 
38.845, 
0.367 

2.455, 0.353, 
17.802, 
0.364 

0.818, 0.160, 
4.172, 0.809 

0.667, 0.168, 
2.644, 0.564 

3.167, 0.258, 
38.845, 
0.367 

1.032, 0.247, 
4.303, 0.966 

0.000, -, 
0.999 

Occupation-
al dimension

Low Reference Reference Reference Reference Reference Reference Reference Reference Reference

Moderate 1.500, 0.550, 
4.090, 0.428 

1.938, 0.657, 
5.720, 0.231 

4.839, 0.534, 
43.885, 
0.161 

1.486, 0.431, 
5.125, 0.531 

2.288, 0.695, 
7.530, 0.173 

1.263, 0.464, 
3.438, 0.647 

7.241, 0.838, 
62.575, 
0.072 

2.572, 0.912, 
7.256, 0.074 

3.2×108,-, 
0.998 

High 1.167, 0.309, 
4.400, 0.820 

3.429, 0.894, 
13.147, 
0.072 

8.182, 0.768, 
87.198, 
0.082 

2.080, 0.462, 
9.355, 0.340 

2.080, 0.462, 
9.355, 0.340 

0.842, 0.234, 
3.034, 0.793 

2.308, 0.134, 
39.783, 
0.565 

2.156, 0.571, 
8.149, 0.257 

1.2×108,-, 
0.998 

Group 
dimension

Low Reference Reference Reference Reference Reference Reference Reference Reference Reference

Moderate 0.400, 0.149, 
1.074, 0.069 

1.576, 0.555, 
4.473, 0.393 

3.7×108,-, 
0.998 

1.986, 0.575, 
6.862, 0.278 

0.651, 0.224, 
1.898, 0.432 

0.582, 0.206, 
1.645, 0.307 

0.625, 0.152, 
2.562, 0.514 

0.531, 0.202, 
1.399, 0.200 

3.488, 0.397, 
30.663, 
0.260 

High
1.000, 0.056, 

17.751, 
0.999 

2.714, 0.149, 
49.533, 
0.500 

1.000, -, 
0.999 

0.000, -, 
0.999 

0.000, -, 
0.999 

0.000, -, 
0.999 

0.000, -, 
0.999 

1.000, 0.056, 
17.751, 
0.999 

0.000, -, 
0.999 

Organi-
zational 

dimension

Low Reference Reference Reference Reference Reference Reference Reference Reference Reference

Moderate 0.500, 0.171, 
1.459, 0.205 

2.300, 0.687, 
7.697, 0.177 

2.9×108,-, 
0.998 

5.652, 1.120, 
28.519, 
0.036 

0.556, 0.166, 
1.856, 0.340 

0.972, 0.341, 
2.776, 0.958 

0.828, 0.187, 
3.664, 0.803 

1.372, 0.477, 
3.948, 0.557 

2.2×108,-, 
0.998 

High 0.970, 0.298, 
3.152, 0.959 

5.111, 1.363, 
19.161, 
0.016 

4.4×108,-, 
0.998 

4.643, 0.796, 
27.090, 
0.088 

1.154, 0.325, 
4.101, 0.825 

0.764, 0.231, 
2.522, 0.659 

0.333, 0.034, 
3.242, 0.344 

1.900, 0.572, 
6.308, 0.294 

3.1×108,-, 
0.998 

Total

Low Reference Reference Reference Reference Reference Reference Reference Reference Reference

Moderate 1.090, 0.390, 
3.046, 0.870 

1.834, 0.567, 
5.932, 0.311 

2.7×108,-, 
0.998 

2.406, 0.599, 
9.663, 0.216 

1.031, 0.326, 
3.257, 0.958 

1.120, 0.397, 
3.161, 0.830 

0.921, 0.200, 
4.242, 0.916 

0.988, 0.352, 
2.772, 0.981 

2.6×108,-, 
0.998 

High 0.500, 0.108, 
2.314, 0.375 

4.433, 1.020, 
19.272, 
0.047 

4.9×108,-, 
0.998 

2.100, 0.358, 
12.312, 
0.411 

0.900, 0.184, 
4.400, 0.896 

0.700, 0.178, 
2.750, 0.609 

0.583, 0.054, 
6.251, 0.656 

1.429, 0.364, 
5.612, 0.609 

1.3×108,-, 
0.998 
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Table 5. Factors affecting the prevalence of MSD using multiple logistic regression analysis

Variables

OR, 95% CI, P

Pain Area

Neck Shoulders Elbows Wrists and 
Hands

Hip and 
Tights Knees Ankles and 

Feet

Age (y)

<30 0.152, 0.032, 
0.717, 0.017 

0.4×108,-, 
0.999 

0.091, 0.004, 
2.150, 0.137 

30-39 0.386, 0.090, 
1.649, 0.199 

0.742, 0.045, 
12.098, 0.834 

0.545, 0.070, 
4.272, 0.563 

40-49 Reference Reference Reference Reference Reference Reference Reference

BMI (kg/m2) 1.090, 0.895, 
1.328, 0.390 

Work expe-
riences (y)

<10 0.000,-, 0.998 

10-20 0.608, 0.024, 
15.243, 0.762 

20-30 Reference Reference Reference Reference Reference Reference Reference

Regular 
exercise 
program

Yes 5.541, 0.690, 
44.499, 0.107 

17.130, 
3.110, 

94.342, 0.001 
No Reference Reference Reference Reference Reference Reference Reference

Second job
Yes 0.404, 0.115, 

1.421, 0.158 

9.007, 0.501, 
162.030, 

0.136 
No Reference Reference Reference Reference Reference Reference Reference

Education

High school 
diploma - 
advanced 
diploma

0.000,-, 0.997 0.276, 0.027, 
2.788, 0.275 

Bachelor’s-
master’s 
degree

Reference Reference Reference Reference Reference Reference Reference

Field of 
study

EMS 0.397, 0.053, 
2.955, 0.367 

Nursing 0.418, 0.050, 
3.524, 0.423 

Others Reference Reference Reference Reference Reference Reference Reference

Workplace

Urban 
bases

0.207, 0.005, 
8.573, 0.407 

0.107, 0.005, 
2.393, 0.159 0.000,-, 0.997 

Road bases 0.127, 0.004, 
7.572, 0.362 

0.066, 0.002, 
2.730, 0.152 0.000,-, 0.997 

Circulating 1.162, 0.037, 
36.795, 0.932 

0.299, 0.013, 
6.819, 0.449 0.000,-, 0.997 

Dispatch 0.358, 0.006, 
20.782, 0.620 

0.788, 0.029, 
21.493, 0.888 0.000,-, 0.997 

Air ambu-
lance Reference Reference Reference Reference Reference Reference Reference

Physical 
dimension

Low Reference Reference Reference Reference Reference Reference Reference

Moderate 2.541, 0.332, 
19.454, 0.369

High 1.927, 0.172, 
21.547, 0.594
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EMS personnel suffer from moderate to high stress [21]. 
In the study of Mirzaei, 64.5% of EMS staff have experi-
enced mild to moderate job stress [33]. In the findings of 
Afshari’s study, which was conducted qualitatively, the 
primary sources of perceived stress among EMS provid-
ers are critical work conditions, as well as personal and 
job conflicts [34]. In the study of Kodom-Wiredu et al. 
on emergency workers, the findings show that work de-
mands and stress significantly affect WMSD and that the 
staff with higher stress levels are more prone to WMSD 
[35]. In a study by Sahraei et al. emergency medical staff 
who have MSD due to their jobs reported higher levels 
of stress than others. However, this difference was not 
statistically significant [36]. In the study of Möckel et 
al., people with chronic and recurrent pain report higher 
stress levels [23].

In previous investigations on nurses, like in Moradi 
and Barakat’s study, there is a significant relationship 
between the prevalence of disorders and occupational 
stress [37]. Azma et al.’s study shows occupational 
stress is effective in the rate of MSD [38]. In the study 
of Borhan Zehi, a significant relationship is reported 
between stress and MSD in the lumbar region [39]. In 

Tabatabai’s study, a significant difference is observed 
between the amount and sources of occupational stress 
with pain in the back, shoulder, and neck areas. The re-
sults of this study show a high prevalence of MSD in 
high-stress jobs and that the chronic and severe pain of 
staff is associated with severe disability and low qual-
ity of life [40]. Based on previous studies, an increase 
in occupational stress among employees can lead to a 
rise in MSD [7]. The physical demands of the workplace 
and the resulting workload, directly and indirectly, affect 
musculoskeletal complaints. In addition, psychosocial 
risk factors resulting from job stress dimensions are in-
volved in the severity of MSD [18].

The literature shows that in addition to job stress, low 
job control, low job decision authority and low job sat-
isfaction are significantly associated with an increased 
risk of MSD. Psychosocial risk factors such as inade-
quate social support, lack of control at work, and high 
workload were also associated with an increased risk of 
MSD. Workers with less social support often report lon-

Variables

OR, 95% CI, P

Pain Area

Neck Shoulders Elbows Wrists and 
Hands

Hip and 
Tights Knees Ankles and 

Feet

Occu-
pational 

dimension

Low Reference Reference Reference Reference Reference Reference Reference

Moderate 2.370, 0.413, 
13.959, 0.333

1.594, 0.103, 
24.706, 0.739

17.178, 
0.805, 

366.724, 
0.069

3.919, 1.072, 
14.327, 0.039

High 3.751, 0.171, 
82.170, 0.401

6.706, 0.364, 
123.649, 

0.201

6.661, 0.191, 
232.281, 

0.295

4.340, 0.766, 
24.594, 0.097

Group 
dimension

Low Reference Reference Reference Reference Reference Reference Reference

Moderate 0.436, 0.160, 
1.191, 0.105

0.260, 0.073, 
0.930, 0.038

High 1.376, 0.070, 
27.184, 0.834

0.364, 0.014, 
9.483, 0.544

Organi-
zational 

dimension

Low Reference Reference Reference Reference Reference Reference Reference

Moderate 2.409, 0.546, 
10.624, 0.246

12.477, 
1.506, 

103.367, 
0.019

High 5.673, 0.831, 
38.749, 0.077

3.846, 0.441, 
33.552, 0.223

Total

Low Reference Reference Reference Reference Reference Reference Reference

Moderate 0.394, 0.048, 
3.235, 0.386

High 0.340, 0.007, 
15.572, 0.580
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ger recovery times after acute superficial musculoskel-
etal injuries [12].

The strength of our study comprises the inclusion of all 
individuals in different prehospital emergency depart-
ments, especially women. However, our study has sev-
eral limitations that should be addressed in future studies. 
First, despite the census used in this study, the statistical 
population was small. Therefore, to obtain more accurate 
results and generalize them to the community of EMS 
staff, it is suggested that similar studies be conducted at 
a broader level with a larger statistical population. Sec-
ond, the dispatch center staff’s workplace is fixed, so it 
is impossible to compare the mission’s duration and the 
distance traveled for transferring the patients, which 
could have affected MSD. Third, all the female staff in 
the present study work in the call triage center, and their 
work environment has more stable conditions than other 
units and centers. They do not work in operational units in 
direct interaction with patients and do not experience the 
difficult physical conditions of ambulances and missions, 
which could affect the study results. Fourth, although sev-
eral demographic factors were studied in this study, other 
confounding factors, such as the amount of income, type, 
number of work shifts, and nutrition, were not investigat-
ed. These may affect the results of the study. 

In addition, the lack of workforce, non-standard shifts, 
frequent missions, and lack of enough rest between mis-
sions, especially in the middle of the night, the use of 
worn-out ambulances, and the many twists and turns 
of the roads in this province are some of the things that 
need further investigation.

Conclusion

In conclusion, the present study’s findings might be 
valuable for a better understanding the current condi-
tions of EMS staff in this region because this research 
is the first study in which the prevalence of MSD and its 
related factors in EMS staff is assessed in North Kho-
rasan Province. Moreover, the findings of this research 
will be used as basic information for further studies in 
this occupational group. 

In summary, the results of the present study indicate 
a high prevalence of MSD as well as an unfavorable 
level of occupational stress among EMS staff, which 
will naturally affect the quality of their personal and pro-
fessional life and the services provided by them, which 
can increase their dissatisfaction. Therefore, it is recom-
mended that relevant authorities receive the views, criti-
cisms, and suggestions of prehospital emergency staff 

to investigate and better understand the causes of the 
current situation. It is also recommended that effective 
intervention and performance measures be considered to 
reduce occupational stress and MSD in EMS to help im-
prove the health and quality of work-related factors and 
increase their productivity.
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