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Introduction
Low back pain is one of the most prevalent health 
problems and has a great impact on the quality of adults’ 
lives (1). Back pain is accounted for more than 50% of 
musculoskeletal disorders, causing disability in developed 
countries, health costs and absenteeism (2). Evidence 
indicates that the direct cost associated with low back pain 
is the same as cardiovascular diseases but it is more than 
other diseases, and its indirect cost is more for diseases 
like cardiovascular disease, rheumatoid arthritis, lung 
disease, stroke, diabetes and depression (3). 
Pre- hospital emergency is one of the important centers 
in the health care system. Regardless of time and place, 
it is expected that it performs the therapeutic and 

transmission task of patients and injured ones (4). Pre-
hospital technicians as the personnel of these units are 
the people who are often present in accident scenes and 
perform therapeutic measures. Their working conditions 
is more difficult compared to other professions (5,6). 
They encounter many occupational hazards and have 
more health problems compared to other professions (5). 
Studies show that one third of them suffer from injury 
caused by their job at least once in a 6-month period (7). 
Musculoskeletal injuries, particularly back pain, is one 
of them and is the reason for early retirement (8). Low 
back pain is one of the debilitating and costly diseases that 
pre-hospital emergency personnel become vulnerable to 
during patient care duties (8,9). It is because they perform 
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Abstract
Objective: Low back pain is one of the most important job injuries among emergency 
medical personnel. This study was carried out to investigate the prevalence of low back 
pain as well as its physical, mental and managerial predisposing factors among emergency 
medical personnel in Iran. 
Methods: In this analytical cross-sectional study we recruited 298 pre-hospital emergency 
medical personnel based on census sampling. Data were gathered using Nordic and a 
research-made questionnaire related to physical, mental and managerial back pain factors. 
Data were analyzed using SPSS version 20. Descriptive and analytical tests including chi-
square test were used appropriately. P value less than 0.05 was considered as the level of 
significance. 
Results: Findings showed that 46.3% of pre- hospital emergency technicians had a history 
of low back pain with different intensities. We observed a significant relationship between 
age, work experience, occupational-physical factors with low back pain (P > 0.001). 
However, there was no significant relationship between occupational-managerial factors 
and mental-occupational factors with low back pain (P > 0.05).
Conclusion: Results show that the prevalence of back pain among emergency medical 
personnel is high. Identifying the factors associated with back pain can help the managers 
as well as the personnel to control the problem of back pain and increase employees’ 
productivity. 
Keywords: Low back pain, Managerial factors, Mental factors, Nordic questionnaire, 
Paramedic, Physical factors 
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many duties such as transporting patient and equipment 
in hard condition alone or double(10). These people are 
present in ambulances or helicopters for many hours, 
hence suffering from low back pain caused by vibration 
too (11). Pre- hospital emergency technicians are often 
young people who lack sufficient experience and the skills 
required in lifting the patients and the wounded people. 
Therefore, this exacerbates the situation and increases the 
prevalence of low back pain (12). In addition to physical 
factors, some mental problems have been expressed as the 
cause of low back pain. Pre-hospital emergency technicians 
are encountered with a variety of mental stresses such as 
time limits, scene security, being responsible for the lives 
of patients, stressful scenes and traumatic stress (13).
The occurrence of low back pain have been investigated in 
pre-hospital emergency personnel in different countries, 
for example, among emergency technicians in Japan 
76.9% (5), the United States 48% (14), Sweden 50% (10) 
and in a pilot study conducted in Kashan, Iran which was 
reported to be 79.17% (15). 
Low back pain has been investigated in many occupations, 
especially among hospital staff in other countries and 
Iran; however, studies done at Iranian medical emergency 
technicians are limited. In general, the probability of 
low back pain among the personnel is predictable and 
its related factors have been investigated, Therefore, 
considering the paucity of studies conducted on low back 
pain in pre-hospital personnel in Iran as well as lack of 
evidence in this field in East Azarbaijan province with 
its special condition (to be situated in a mountainous 
area), this study aimed to investigate the prevalence and 
risk factors among emergency medical personnel in this 
province.

Methods
This analytical cross-sectional study was carried out in all 
emergency medical centers of East Azarbaijan in Iran in 
2016. Data concerning low back pain were collected using 
Nordic questionnaire. This questionnaire was developed 
by Nordic for evaluating Work-related Musculoskeletal 
Disorders. The validity and reliability of the questionnaire 
was more than 0.7 in a study conducted by Mokhtarinia et 
al (17). In addition, a researcher- made questionnaire was 
used to assess the factors associated with low back pain in 
three domains namely “physical-occupational “, “mental-
occupational” and “occupational-managerial” factors. This 
questionnaire has 40 questions with yes and no options. 
Its validity was confirmed by five experts. In terms of its 
reliability, we used Cronbach’s alpha coefficient and it was 
reported 87%. Inclusion criteria included: (a) emergency 
medical personnel with two years of work experience (b) 
not suffering from low back pain before employment. 
Exclusion criteria encompassed unemployment in other 
healthcare sectors, and also a history of any work-related 
injury or accident during the recruitment period. Our 
sample size was 322 people. It is important to mention that 

24 questionnaires were not returned. The questionnaires 
were sent to the workplace and were analyzed after data 
collection. In addition, all participants were males. We 
used census sampling and participants completed a self-
made questionnaire. Data were analyzed using descriptive 
and analytical tests including chi-square test. SPSS version 
22 was used for data analysis. The level of significance was 
set at below 0.05. Concerning ethical consideration, the 
purpose of the study was explained to participants and 
they had the freedom to leave the study. 

Results 
The mean (standard deviation) age was 36.26 (7.34) 
years, work experience of participants was 10.10 (6.015) 
years and body mass index was equal to 25.69 (2.91). 
Table 1 shows other demographic characteristics of the 
participants.
Based on the results, 46.3% of emergency medical 
personnel suffered from low back pain due to various 
reasons.
24.1% of technicians suffered from muscle spasms; 13.1% 
of them had intervertebral disc; 0.7% had osteoarthritis; 
1% suffered from anatomical disorder; 0.7% had other 
reasons; 7.7% did not know the relevant factors of their 
back pain; and 52.7% had no low back pain. There was a 
significant relationship between age and increased work 
experience with low back pain (P < 0.001).
In terms of intensity of discomfort, 7.7% had persistent 
pain, 29.9% had occasional pain, 9.9% seldom had the 
pain and 7% were without low back pain. 5.1% of patients 
had surgery and the rest were treated by taking medicine 
or without it.
According to the participants, 36.2% of low back pain 
was related to working in the emergency department, 
10.7% was due to other cases including sports and events 
irrelevant to their jobs. 19.1% of the units under study 
were damaged over the past 6 months. 
The frequency distribution of physical-occupational 
factors associated with low back pain is shown in Table 
2. According to these data, there was a significant 
relationship between low back pain and being on duty and 
injuring the back, doing the task on the injured people 
on the ground, performing CPR, driving, transporting 
the patient, carrying emergency equipment, being in a 
standing position while performing emergency measures, 
going up the stairs to carry the patient, bending and sitting 
in the rear cabin of ambulance during the operation 
(P < 0.001). 
The frequency distribution of mental-occupational factors 
in the pre-hospital emergency personnel is depicted 
in Table 3. According to the data, responsibility to save 
and preserve the lives of patients is the most important 
source of occupational stress in pre-hospital emergency 
technicians during their mission. Based on chi-square 
test, there was no significant relationship between mental-
occupational stress factors and low back pain (P > 0.05). 
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The frequency distribution of occupational-managerial 
stress factors in the pre-hospital emergency personnel 
participating in this study is shown in Table 4. According 
to these data, there was no significant relationship between 
mental-occupational stress factors and low back pain 
(P > 0.05) exept 2 variables of encountring stressful and 
shocking scences, responsiveness at the scene (Table 3).

Discussion
This study aimed to investigate the prevalence of low back 
pain among emergency medical personnel as well as its 

relative factors in Iran. In this study the prevalence of low 
back pain was 46.3% which is consistent with the findings 
of Crill and Hostler, who determined the prevalence of 
low back pain in pre-hospital emergency technicians as 
47.8% (10). According to International Association of 
Emergency Technicians, the prevalence of low back pain 
is 47% (18). In this study, the prevalence of intervertebral 
disk was 13.1% which is consistent with the study carried 
out by Aliabadi et al. They estimated the intervertebral 
disk and low back pain in nurses as 12.1% and 13% 
respectively (19). In another study, the prevalence of 
intervertebral disk among the emergency technicians 
was reported 53.8% (8). In our study, the rate of injury to 
low back was 19.1 during 6 months. It was reported 30% 
and 61% in another study (20). In this study, continuing 
to do the mission in spite of injury to low back was the 
most prevalent factor concerning low back pain which is 
consistent with the studies carried out on firefighters (21). 
However, in another study in Iran, it was determined that 
the most prevalent factor concerning low back pain was 
lifting the patient (15). In our study, 36.2% of participants 
did not suffer from low back pain prior to working in this 
job which is consistent with a study carried out by Crill and 
Hostler which reported it to be 40%. In a qualitative study 
using focus groups and semi-structured questionnaire 
with 131 participants this amount was 56% (10). This 
increase can be due to the accuracy obtained in qualitative 
studies compared to quantitative studies. 
In terms of the relationship between low back pain and 
experience and age findings showed a significant positive 
correlation. In this case as age increases, the risk of low 
back pain increases too (P < 0.001). The results of this 
study are in line with the findings of other studies. In a 
study, it was found that technicians over 3o years and 
paramedics suffered from low back pain more than 
technicians below 30 years and novice technicians (22). 
An increase in age and work experience is associated with 
the decline of motor function and physical activity of an 
individual leading to low back pain (14).
The average body mass index (BMI) in the overweight 
and the regular exercise is (25.69±2.91) and 19.5% 
respectively indicating that emergency technicians are 
not in suitable conditions; while flexibility and a suitable 
BMI are considered important issues concerning the 
prevention of low back pain. Crill and Hostler indicated 
that an increased BMI is the cause of low back pain in 
the emergency personnel (10). In a study conducted on 
soldiers findings showed that doing aerobic exercises is 
an important factor in the incidence of back pain in the 
future (23). In a prospective study on industrial workers, 
it was shown that suitable physical conditions and the 
strength of the legs were predictive factors in reducing low 
back pain (24).
Many studies have shown that there is a relationship 
between smoking and low back pain (25-27). However, 
we did not observe a significant relationship between 

Table 1. Demographic characteristics of the technicians participating 
in the study (N = 298)

Variable No.  (%)

Education

Master’s degree 11 (3.7)

Bachelor’s degree 106 (35.6)

Associate degree 152 (51.0)

Paramedic 27 (9.1)

Without reply 2 (0.6)

Marital status

Married 250 (83.9)

Single 47 (15.8)

Without reply 1 (0.3)

Workplace 

Urban 109 (36.6)

Road 81 (27.2)

Urban and road 108 (36.2)

Level of exercising 

Always 58 (19.5)

Sometimes 145 (48.7)

Rarely 78 (26.2)

Never 11 (3.7)

Without reply 6 (1.9)

Level of satisfaction 
among medical 
emergency 
personnel

Very satisfied 30 (10.1)

Satisfied 209 (70.1)

Dissatisfied 40 (13.4)

Very dissatisfied 12 (4.0)

Without reply 7 (2.3)

Condition of the beds 
used in emergency 
centers

Good 31 (10.4)

Medium 87 (29.2)

Weak 73 (24.5)

Bad 99 (33.2)

Without reply 8 (2.7)

Condition of chairs 
used in emergency 
centers

Good 23 (7.7)

Medium 99 (33.2)

Weak 89 (29.9)

Bad 78 (26.2)

Without reply 9 (3.0)

Number of 
technicians per 
mission

Two 223 (75.0)

Three 45 (15.0)

Depends on the people 
present at the scene, or 
patients’ relatives

30 (10.0)

The number of days 
of employment per 
month

Fewer than 10 days 28 (9.4)

10-15 days 202 (67.8)

More than 15 days 60 (20.1)

Without reply 8 (2.7)
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smoking and low back pain. This can be related to the 
concerns associated with smoking because of the non-
smoking rules among the employees and government 
offices in Iran. 
This study showed that emergency personnel have long 
shift hours. Another study indicated that long shift 
work and speeding up the work along with physical and 

emotional demands increased the prevalence of skeletal 
muscle diseases (28). 
Various physical factors cause a pressure on lumbar, 
providing background for low back pain. In this study, 
there was a significant relationship between low back 
pain and occupational-physical factors. It seems that the 
prevalence of low back pain can be reduced with logical 

Table 2. Frequency distribution of occupational-physical stress factors in pre-hospital emergency personnel and its relationship with low back 
pain

Occupational-physical stress factors
Low back pain
No. (%)

no Low back pain
No. (%)

Chi-square test P value

Continuing to do the mission in case of injury to low back 127  (42.6) 171  (57.4) 180.6 <0.001

Working on the injured patients on the ground 110  (36.9) 188  (63.1) 215.2 <0.001

Doing resuscitation 95 (31.9) 203 (68.1) 225.6 <0.001

The presence of pain while driving an ambulance 66 (22.1) 232 (77.9) 210.6 <0.001

Carrying the patient 82 (27.5) 216 (72.5) 225.7 <0.001

Carrying emergency equipment 82 (27.5) 216 (72.5) 227 <0.001

Standing while doing emergency measures 63 (21.1) 78 (26.2) 217.8 <0.001

Going up the stairs to carry the patient 57 (19.2) 241 (80.8) 221.5 <0.001

Bending during operation 48 (16.2) 250 (83.8) 221.6 <0.001

Sitting in ambulance cabin 34 (11.4) 264 (88.6) 225.4 <0.001

Table 3. Frequency distribution of mental-occupational factors in the pre-hospital emergency personnel and its relationship with low back pain

Mental-occupational stress factors
Low back pain  
N (%)

No Low back pain  
N (%)

Without reply  
N (%)

Chi-square 
test

P 
value

Responsibility to save and preserve the lives of patients 215 (72.1) 75 (25.2) 8 (2.7) 0.95 0.622

Encountering stressful and shocking scene 149 (47) 149 (50) 9 (3) 8.747 0.013

Responsiveness at the scene 137 (46) 153 (51.3) 8 (2.7) 3.428 0.018

Considering the security of oneself and the colleague 135 (45.3) 154 (51.7) 9 (3) 0.062 0.969

Time limitation 129 (43.3) 161 (54) 8 (2.7) 2.767 0.251

Protecting the ambulance from the damage incurred  102 (34.2) 187 (62.8) 9 (3) 3.37 0.185

Feeling low back pain in case of stress 100 (33.6) 175 (58.7) 23 (7.7) 5.666 0.129

Stress following the accident 83 (27.9) 206 (69.1) 9 (3) 1.273 0.529

Table 4. Frequency distribution of occupational-managerial stress factors in the pre-hospital emergency personnel and its relationship with low 
back pain

Occupational-managerial stress factors Variable situation No. (%) Chi-square test P value

Training how to lift and carry the patient

Yes 242 (81.2)

2.197 0.333No 48 (16.1)

Without reply 8 (2.7)

Availability of suitable equipment for carrying the patient

Yes 194 (65.1)

2.884 0.41No 89 (29.9)

Without reply 15 (5)

Training to know the causes of back pain while starting to 
work 

Yes 154 (51.7)

3.211 0.201No 134 (45)

Without reply 10 (3.3)

Sports facilities of emergency centers
Has 11(3.7)

3.676 0.159
Does not have 278 (93.3)
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presence of technicians in their shift work. 
Evidence-based studies show that picking the right 
equipment, carrying the patient and training the personnel 
can prevent work-related low back pain (18,29). In our 
study training the personnel had increased compared to 
the year before. In addition, 65.1% of technicians believed 
that using long backboard, scope, and chair stretcher were 
more convenient to carry the patient. In a study by Fisher 
et al conducted on 675 technicians, 23.5% said that the 
ambulance equipment was not suitable (18). In this study, 
75.5% of emergency medical technicians carried patients 
in two which severely caused low back pain. In a study, 
it was found that even lifting a standard 50 kg patient 
without overweight in safe conditions would cause low 
back pain in health care providers (30). Furthermore, in 
a study it was indicated that fewer individuals in the pre-
hospital emergency room could affect the quality of the 
cardiovascular and pulmonary resuscitation of overweight 
patients (31). In this study, resting beds and chairs were in 
an unfavorable situation. A study by Arial et al showed 
that, in addition to training and completeness of the 
patient’s carrying equipment, improving facilities such as 
beds and chairs are among the appropriate strategies to 
facilitate better recovery between missions (32).
In our study, emergency personnel were often satisfied 
with their jobs. A study in Japan also found that emergency 
technicians were highly satisfied in spite of stress and 
occupational injuries (5). Therefore, the hypothesis that 
occupational injuries would reduce job satisfaction is not 
confirmed and it is necessary to investigate the reasons for 
job satisfaction. This finding and other physical findings 
show that physical factors cause back pain more than 
mental factors (33).
In this study, there was no relationship between low back 
pain and occupational stress, while another study showed 
that there was a relationship between occupational stress 
and low back pain (34). Moreover, in a study by Karahan 
et al, it was found that the main reason for low back pain 
was mental stresses (20). 
The limitations of this research included self-report and 
lack of clinical measurement. 

Conclusion
The findings of the present study indicated that low back 
pain is a common problem among emergency medical 
personnel. In addition, there are some occupational-
physical factors in this job that lead to injury to low back 
pain. Once managers are cognizant of these outcomes, 
they can provide the groundwork for the activities of 
emergency technicians by taking into account the age, 
work experience, reducing mental stress, creating sports 
facilities at emergency sites, encouraging physical training 
and reducing work time.
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