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ABSTRACT

BACKGROUND AND OBJECTIVES: The professionals who 
work in pre-hospital care are exposed to unhealthy environ-
ments, which can represent risk factors for the development of 
musculoskeletal disorders. Thus, the objective of this study was 
to observe the prevalence of musculoskeletal pain in professio-
nals of the Mobile Emergency Care Service (SAMU) and identi-
fy its associated factors. 
METHODS: Cross-sectional study, carried out at three SAMU 
bases in Pernambuco. Ninety five professionals were evaluated, of 
both sexes and age range between 21-58 years old, being (n=36: 
ambulance drivers, n=38: nursing technicians, n=15: nurses and 
n=6: physicians). For the musculoskeletal pain evaluation, the 
Nordic Questionnaire of Musculoskeletal Symptoms was used. To 
quantify the intensity of pain, the visual analogue scale was used.
RESULTS: Musculoskeletal pain was reported by 71.6% (n=68) 
of the rescuers; of these, only 18% (n=17) mentioned that they 
already had these pains before their SAMU labor activity. Nu-
rsing technicians were the professionals most affected by the 
musculoskeletal pain (89.5%), followed by nurses (73.3%), am-
bulance drivers (55.6%) and the physicians (50%). The lumbar 
spine (53.5%), knees (32.6%) and cervical spine (30.5%) were 
the body regions most affected by pain and the female sex was 
associated with musculoskeletal pain presence (p=0.024).
CONCLUSION: High musculoskeletal pain prevalence was ob-
served among professionals of SAMU, especially in the nursing 
professionals. In addition, the female sex was shown to be a fac-
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RESUMO

JUSTIFICATIVA E OBJETIVOS: Os profissionais do atendi-
mento pré-hospitalar estão expostos a ambientes insalubres, que 
podem representar fatores de risco para o desenvolvimento de 
distúrbios musculoesqueléticos. Sendo assim, o objetivo des-
te estudo foi observar a prevalência de dor musculoesquelética 
em profissionais do Serviço de Atendimento Móvel de Urgência 
(SAMU) e seus fatores associados.
MÉTODOS: Estudo de corte transversal, realizado em três ba-
ses do SAMU de Pernambuco. Foram avaliados 95 profissionais, 
de ambos os sexos, com faixa etária entre 21 e 58 anos, sendo 
(n=36: condutores socorristas, n=38: técnicos de enfermagem, 
n=15: enfermeiros e n=6: médicos). Para a avaliação da dor mus-
culoesquelética foi utilizado o Nordic Questionnaire of Musculos-
keletal Symptoms e, para quantificar a intensidade das dores, a 
escala analógica visual.
RESULTADOS: As dores musculoesqueléticas foram relatadas 
por 71,6% (n=68) dos socorristas, desses, apenas 18%(n=17) 
mencionaram que já apresentavam tais dores antes das suas ati-
vidades laborais no SAMU. Os técnicos de enfermagem foram 
os profissionais mais acometidos pelas dores musculoesqueléticas 
(89,5%), seguidos dos enfermeiros (73,3%), dos condutores so-
corristas (55,6%) e médicos (50%). A coluna lombar (53,5%), 
os joelhos (32,6%) e a coluna cervical (30,5%) foram regiões cor-
porais mais acometidas pelas dores e o sexo feminino foi um fator 
associado à presença das dores musculoesqueléticas (p=0,024).
CONCLUSÃO: Foi observada elevada prevalência de dor mus-
culoesquelética nos profissionais do SAMU avaliados, sobretudo 
nos profissionais de enfermagem, Além disso, o sexo feminino foi 
um fator associado à presença de dor musculoesquelética nesse 
grupo de profissionais.
Descritores: Articulação do joelho, Cervicalgia, Dor lombar, 
Saúde do trabalhador, Serviços médicos de emergência.

INTRODUCTION

Musculoskeletal disorders (MSD) have been consolidated as one 
of the most relevant problems for public health, as they have 
affected workers in several areas with the appearance of a wide 
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variety of signs and symptoms such as pain, physical discomfort, 
heaviness sensation, fatigue, paresthesias and limitations of joint 
movements. These signs and symptoms start in an insidious way, 
may be reported to happen simultaneously or not, and evolve 
rapidly if no changes in working conditions occur1,2.
The professionals who work in the pre-hospital care perform 
activities that cause great physical wear due to the various 
conditions of the patients and their degrees of dependence, 
besides the characteristics of the work environment3. These 
professionals often face risk situations to provide assistance 
and are exposed to unhealthy environments, places with diffi-
cult access, presence of fire, water, mud, uncontrolled electri-
city, often risking their own lives4.
Exposure to these environments is constant and intense due to 
the accelerated pace of demands and the many working hours 
that are part of the routine of pre-hospital care, leading to de-
creased productivity and quality of life of the worker5. Moreover, 
during pre-hospital care, some techniques for moving victims, 
such as the use of boards, require an intense body mechanic on 
the part of the rescuer and the strategy for transportation of pa-
tients may vary according to the situation faced by rescue teams6. 
The presence of danger on the location, the quantity of profes-
sionals available to perform the rescue, the diagnosis and the 
severity of the patient, as well as the rescue scene, all have a di-
rect influence on the type of transport and when incorrect tech-
niques are used the patient may suffer further trauma, just like 
SAMU6 rescuers. Because of the working conditions, which are 
not always favorable for the rescue of patients, the SAMU pro-
fessionals are prone to develop changes in the musculoskeletal 
system, which can cause more severe pain and MSD.
Evidence shows that health professionals, who work in pre-
-hospital care or not, have high prevalence of MSD and ab-
senteeism. These disorders have been the main cause of absen-
ce from the work of these professionals7-11. There is a shortage 
of studies on DME in first responders, especially on muscu-
loskeletal pain, justifying the present study, whose objective 
was to observe the prevalence of musculoskeletal pain and its 
associated factors in the SAMU professionals.

METHODS

Cross-sectional study, conducted according to the recom-
mendations of Strengthening the Reporting of Observatio-
nal Studies in Epidemiology (STROBE) for observational 
studies12-14, conducted on three SAMU bases of basic and 
advanced support on the agreste of Pernambuco, including 
ambulance drivers, nursing technicians, nurses and physi-
cians. It was carried on through a survey on the quantitative 
of professionals rescuers, totaling 104 professionals, being 36 
ambulance drivers, 38 nursing technicians, 15 nurses and 15 
physicians which were invited to participate in the study.
The inclusion criteria were: to be a SAMU rescuer for at least 
one year, to work in the basic/advanced support ambulances 
and in the removal of patients and to be 20 to 60 years old. 
All participants signed the Free and Informed Consent Term 
(FICT), agreeing to participate in the study. Professionals 

with a history of chronic diseases of the osteomyoarticular 
system, fractures with plate and/or screw, contusions, recent 
distensions, herniated disk and rescuers who were on vacation 
or those recently returned from vacation were excluded. 
Three instruments were used for the assessments: the evalua-
tion sheet with personal data and aspects related to work acti-
vity, the Nordic Questionnaire of Musculoskeletal Symptoms 
(NQMS)15, which was used for the evaluation of musculos-
keletal pain, and the visual analog scale (VAS)16, to quantify 
the intensity of the pain reported.
Assessments were conducted in a reserved room to avoid pos-
sible embarrassments of professionals in exposing musculos-
keletal pain before their SAMU directors, superiors and work 
colleagues. 
The evaluation of musculoskeletal pain was performed by 
the NQMS, an instrument validated for the Brazilian popu-
lation15 that consists of dichotomous choices regarding the 
presence or absence of osteomuscular symptoms in the cer-
vical spine, shoulder, arm, forearm, wrist and hand, thoracic 
spine, lumbar spine, hip, thigh, knee, leg, ankle and foot, 
providing data on these symptoms at different time periods. 
In this study, the only osteomuscular symptom evaluated was 
musculoskeletal pain of the last seven days, whose intensity 
was quantified by the VAS, which consists of a 100 mm hori-
zontal line, in which zero represents the absence of pain and 
10 intense pain17.
The study was approved by the Research Ethics Committee of 
the University Center of Vale do Ipojuca (UNIFAVIP), accor-
ding to the report number: 1.046.368.
 
Statistical analysis
Gender, age, body mass index, duration of the weekly wor-
king-hours and the time spent working at SAMU were used 
as possible factors associated with musculoskeletal pain. To 
test the normality of quantitative variables, the Kolmogorov-
-Smirnov test was used. The Mann-Whitney test was used to 
compare the means of two groups for cases of non-normality 
of the data and the Student t test, compatible with normal 
distribution. For the dichotomous variables, Pearson’s Chi-
-square independence tests or Fisher’s Exact were used when 
necessary.
The data was tabulated in Microsoft Office Excel version 2010 
by two independent researchers (double data entry) to avoid 
typing errors18, ensuring greater reliability, and was transfer-
red to the Statistical Package for the Social Sciences (SPSS) 
version 20.0, in which all analyses were performed, adopting 
the 5% level of statistical significance.

RESULTS 

Ninety five professionals were included: 36 ambulance drivers, 
38 nursing technicians, 15 nurses and 6 physicians, constitu-
ting a sample for convenience (Table 1). Nine physicians were 
excluded because they didn’t meet the eligibility criteria. 
There was no association between musculoskeletal pain and age 
(p= 0.970 – t Student), BMI (p=0.073 - t Student) and weekly 
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working (p= 0.847 - t Student). The same occurred with the wor-
king time at SAMU (p=0.362 - Mann-Whitney).
A high prevalence of musculoskeletal pain was observed in 
71.6% (n=68) of rescuers, and 18% (n=17) reported that they 
already had the pain before starting the activity in SAMU 
(Table 2).
The lumbar spine, knees and cervical spine were the regions most 
affected by musculoskeletal pain and where the pain was most 
intense (Table 3).

Table 3. Location and intensity of musculoskeletal pain

Locations n (%) Mean±SD

Cervical spine 29 (30.5) 4.92±0.21

Shoulders 26 (27.4) 3.40±0.16

Arms 16 (16.8) 2.08±0.31

Forearm 16 (16.8) 1.52±0.59

Fist and hand 18 (18.9) 1.73±0.18

Thoracic spine 28 (29.4) 3.76±0.25

Lumbar spine 51 (53.5) 5.30±0.30

Hips 16 (16.8) 2.22±0.38

Thigh 15 (15.8) 1.30±0.24

Knee 31 (32.6) 4.34±0.24

Leg 22 (23.1) 1.50±0.18

Ankle and foot 14 (14.7) 1.07±0.17
SD = Standard deviation.

However, there was a significant association between the presen-
ce of musculoskeletal pain and pain in females (p=0.024 - Pear-
son’s Chi-square) (Table 4).

Table 4. Association between musculoskeletal pain and gender

Pain (n= 68) No pain (n= 27)

Male 46 (64.8) 25 (35.2)

Female 22 (91.7) 02 (8.3)

p=0.024

DISCUSSION

A high prevalence of musculoskeletal pain was observed in 
SAMU professionals. The data showed that young people 
with significant productive capacity had a high frequency 
of musculoskeletal pain, suggesting that the pain is related 
to their work activity characteristics, which can compromise 
their performance, harm the assistance to victims and also 
risk the lives of these professionals.
The high prevalence of musculoskeletal pain observed may 
be related to a common feeling of SAMU professionals, as 
evidenced by the study1, which reported that rescuers often 
ignore their own physical discomfort and pain to guarantee 
the rescue and survival of the victim receiving assistance. 
In this study, most of the evaluated professionals presen-
ted musculoskeletal pain and were in full exercise of their 
activities, something that, although praiseworthy and al-
truistic, may contribute to the development of MSD in 
rescuers.
Ergonomic risks are also mentioned as causes of MSD in res-
cuers, such as poor posture during care of victims, causing 
temporary and often permanent withdrawal of SAMU pro-
fessionals. The lack of physical fitness is another factor that 
can compromise health and impair performance, in addition 
to the extensive working hours to which the professionals 

Table 1. Sample features 

 All
(n=95)

Drivers
(n=36)

Technicians
(n=36)

Nurses
(n=15)

Physicians
(n=6)

Age (years) 34.4±0.75 34.6±1.29 34.5±1.14 33.5±1.47 35.8±4.68

BMI 26.4±5.19 28.1±4.97 27.2±4.81 21.7±6.45 27.7±2.37

SAMU working months* 48.5±3.70 52.7±6.34 46.4±5.54 50.4±10.6 32.0±9.21

Weekly working hours** 64.6±2.34 40.9±24.5 65.8±23.4 63.0±20.0 70.0±17.6
BMI: Body Mass Index; SAMU = Mobile Emergency Assistance Service; * Months; **Hours.

Table 2. Prevalence of musculoskeletal pain

Musculoskeletal pain All (n=95) Drivers
(n=36)

Technicians
(n=36)

Nurses
(n=15)

Physicians
(n=6)

In the last seven days 68 (71.6) 20 (55.6) 34 (89.5) 11 (73.3) 03 (50.0)

Already felt pain before working at SAMU 17 (18.0) 06 (16.7) 09 (23.7) 01 (6.7) 01 (16.7)

Almost always feel pain at the end of the working day 16 (16.8) 04 (11.1) 10 (26.3) 02 (13.3) 0 (0)

Sometimes feel pain at the end of the working day 37 (39.0) 10 (27.8) 15 (39.5) 09 (60.1) 03 (50.0)

Rarely feel pain at the end of the working day 21 (22.1) 09 (25.0) 09 (23.7) 02 (13.3) 01 (16.7)

Feel no pain at the end of the working day 21 (22.1) 13 (36.1) 04 (10.5) 02 (13.3) 02 (33.3)

Already missed work due to pain 12 (12.6) 05 (13.9) 04 (10.5) 02 (13.3) 01 (16.7)

Already rescheduled shift due to the pain 10 (10.5) 04 (11.1) 05 (13.2) 01 (6.7) 0 (0)
SAMU = Mobile Emergency Assistance Service.
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are submitted, which in some cases can reach up to 24 unin-
terrupted hours19.
Another possible cause of musculoskeletal pain in SAMU 
professionals is the handling of patients in the most varied 
conditions, such as the removal of victims from inside a vehi-
cle and from places of difficult access, with restricted physi-
cal space, besides the need to contain agitated patients20. A 
study21 observed that 70% of MSD in rescuers were related 
to the management of patients, however, a limitation of this 
study is that the cause of pain was not pointed out.
Besides ergonomic and biomechanical factors, psychosocial 
risks can contribute to musculoskeletal pain in SAMU profes-
sionals, such as insufficient work resources, inadequate phy-
sical space, reduced staff, organization of task distribution, 
intensive control, strict rules, valuation of hierarchies, emo-
tional exhaustion and tiredness22.
The association of these factors and the increase in traumatic 
occurrences are the main factors for the appearance of mus-
culoskeletal pain, which is associated with the multifactorial 
aspect of the risks19.
Three studies observed the prevalence of pain and MSD in 
SAMU professionals, but only one assessed rescuers from ad-
vanced units, including physicians, like the present study. The 
others assessed only professionals from basic units23-25.
The study23 evaluated the prevalence of pain in SAMU profes-
sionals from Porto Alegre, using a questionnaire of work-re-
lated habits. This study interviewed 113 ambulance drivers, 
nursing technicians, nurses, physicians and telephonists. Of 
these, 92.9% presented musculoskeletal pain, i.e., very high 
prevalence of pain, as identified in the present study, where 
the highest prevalence of musculoskeletal pain was observed 
in nursing professionals, 89.5% in technicians and 73.3% in 
nurses, values higher than the general prevalence of pain in all 
professionals of SAMU, which was 71.6%.
These results are in line with the study24, which identified os-
teomuscular disorders in 95% of the sample, consisting of 20 
ambulance drivers, nursing technicians and nurses, of both 
sexes, aged between 20 and 60 years old. This study also used 
the NQMS for the evaluation of musculoskeletal disorders, as 
in the present research. 
Similarly, another study25 evaluated 100 professionals of the 
nursing team of the Recife’s SAMU, being 25 nurses, 57 te-
chnicians and 18 nursing assistants, using a check-list type 
questionnaire for the mapping of osteomuscular symptoms 
in different body regions, identifying a prevalence of 80%, 
which can be considered high.
However, none of the studies that investigated osteomuscular 
disorders in SAMU23-25 professionals presented their results in 
a stratified way, demonstrating in which of the analyzed pro-
fessions the prevalence of musculoskeletal pain was higher, as 
presented in this study, which facilitates the implementation 
of intervention programs in a targeted, precise and indivi-
dualized way according to the real need of each professional 
category.
The results of this study corroborate the findings of interna-
tional investigations, pointing out that musculoskeletal pain 

has often been observed in professionals of emergency servi-
ces and that the lumbar spine has been the area most affected 
by pain26-28. 
In this study, the lumbar spine, knees and cervical spine were 
the body regions most affected by musculoskeletal pain and 
also where the intensity of pain was igher, characterizing mo-
derate pain. These findings are also in line with studies in-
vestigating the SAMU23-25 professionals’ MSD, demonstrating 
that spinal pain is a frequent symptom in rescuers.
The main factors associated with back pain are poor posture 
during work activities and physical overloads, which generate 
injury mechanisms in intervertebral discs and compression of 
the nerve roots29. One of the activities that rescuers perform 
the most and that requires physical strength is the lifting of 
the victims to the stretcher, when placing them in the am-
bulance or transporting them from one stretcher to another, 
already in the intra-hospital care. Repetitive weight lifting has 
been a cause of MSD, such as lower back and lower limb 
pain30, justifying the spinal and knee pain identified in the 
sample of this study.
Other studies31-37 also reported that pain in the lumbar spine 
was an outcome frequently observed in health professionals, 
justifying why MSD and mainly low back pain have been 
some of the main causes of absenteeism38-40, of relocation to 
other functions or withdrawal from the rescuer’s activity due 
to disorders related to their work activity19.
Although they present high prevalence of musculoskeletal 
pain, including back pain, the rescuers included in this study 
presented low frequency of absenteeism (12.6%) or changes 
in shifts (10.5%), which may be related to the average age of 
the sample, which was 34.4±0.75 years old, i.e., young pro-
fessionals, enthusiastic about their work, even in the face of 
apparently unfavorable physical conditions.
However, this situation brings concern, because rescuers over 
39 years old were 6% more likely to develop musculoskeletal 
pain23,31, despite this study not identifying an association bet-
ween age and musculoskeletal pain.
In any case, there was a significant association between 
the presence of musculoskeletal pain and the female gen-
der, possibly due to their job added to domestic work. 
Thus, women working in the health field are part of a 
risk group for the development of MSD, since these pro-
fessions require greater physical effort and these profes-
sionals already accumulate efforts resulting from the ac-
tivities at home41,42.
As this study identified a high prevalence of musculoskeletal 
pain in SAMU professionals, the data may contribute to fos-
ter health promotion actions and prevent MSD, stimulating 
the development of health promotion plans for rescuers by 
the municipal health secretariats and SAMU coordinators, ai-
ming at improving quality of life and mental health, as well as 
reducing stress and anxiety levels of these professionals. The 
results found can also promote periodic training and perma-
nent interventions, improving the rescuers’ knowledge about 
occupational and biomechanical risks, so that they adopt pre-
ventive behavior on MSD.
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Implementing labor gymnastics can be a valid alternative, 
since some studies have observed that good posture asso-
ciated with relaxation techniques during the shift intervals 
and adequate physical preparation prevent injuries and pain 
caused by labor activities4. Moreover, exercises with music, 
relaxation, massages and physiotherapeutic exercises are effec-
tive in reducing anxiety, stress and musculoskeletal pain43-47. 
These measures can be taken by the authorities responsible for 
SAMU in order to prevent MSD, providing better working 
conditions for the rescuers. 
Randomized and controlled clinical trials should be conduc-
ted to allow assessment of the impact of periodic training, 
workout gymnastics and reduced working hours for the pro-
fessionals, offering more time for rescuers to engage in phy-
sical activities monitored by those responsible for SAMU. 
The results of these studies may guide the Municipal Health 
Secretariats and SAMU coordinators in relation to the most 
effective measures for preventing and intervening in muscu-
loskeletal pain, carrying out evidence-based actions and re-
ducing MSD risks for SAMU professionals, so that they can 
perform their duties in better conditions and with less occu-
pational risks.

CONCLUSION

A high prevalence of musculoskeletal pain in SAMU workers, es-
pecially in nursing professionals, was observed. The lumbar spi-
ne, the knees and the cervical spine were the regions with higher 
prevalence and intensity of pain. The female gender was a factor 
associated to the presence of musculoskeletal pain in this group 
of professionals.
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