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Abstract: Conditions found in patient transport are not always the most favorable and are the main 

contributors to a precarious ergonomic performance. Ergonomics is the relationship between man and the 

working environment; it effectively contributes to a good development of tasks and makes us to position 

properly to carry out activities in the exercise of function against any physical effort that might be harmful to 

the musculoskeletal system. The study aimed to characterize the socio-demographic profile of patient's rescuer 

drivers, knowing the physical activities developed and their complaints about transport use. It is a transversal 

exploratory study with a quantitative approach. The professionals suffer from some kind of musculoskeletal 

complaints due to posture or inadequate ergonomic conditions present in the inter-hospital transport of 

patients, therefore, it is necessary adequacy of ambulances or ministration of training to professionals to reduce 

risks of injuries, thus improving comfort, efficiency and working environment. 
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I. Introduction 
 “The inter-hospital transport is the patients transference among non-hospital or hospital units of 

urgency and emergency attendance, diagnostic, therapeutic or other health units that work as stabilizing basis for 

critically ill patients, being public or private character.....” [1].In Brazil, this transfer is intended for patients who 

require diagnostic confirmation, hospitalization being clinical, surgical  or admission to the intensive care unit, 

made from less complex hospital to hospital more complex and vice versa, whenever the clinical condition of 

the patient and the receiving unit permit. They can be carried out within the same county or to others, for the 

completion of cases and further the treatment of patients [1]. 

Also according to Decree No. 2.048/GM 2002 vehicles used for the transport of sick travelers or suspects are 

classified as: 

TYPE A - Transport Ambulance: vehicle intended for the transport in horizontal decubitus of patients 

without risk of life, for simple removal and elective. TYPE B - Basic Support Ambulance: vehicle destined to 

the inter-hospital patient transport with known risk of life and to the prehospital care of patients with life-

threatening unknown, not classified with potential of medical intervention need at the local and/or during 

transportation as far as the target service. TYPE C - Rescue Ambulance: service vehicle of pre-hospital urgency 

patients accident victims or patients in areas of difficult access, with rescue equipment (water, earth and 

heights).TYPE D - Advanced Support Ambulance: vehicle intended for the care and transport of high-risk 

patients in pre-hospital emergencies and/or inter-hospital transport that require intensive medical care. It must 

count on medical equipment needed for this function. TYPE E - Medical Transport Aircraft: aircraft of fixed 

and rotary wing used for inter-hospital transport of patient and aircraft of rotary wing for rescue action, 

equipped with medical equipment approved by the Civil Aviation Department (DAC in Portuguese).TYPE - 

Medical Transport Watercraft: waterway motor vehicle intended for transport by sea or fluvial. It must have the 

medical equipment needed to care for patients according to their severity. 

Rapid Intervention Vehicles - These vehicles, also called light vehicles, fast vehicles or medical 

connection vehicles are used to transport medical equipment to enable advanced support of life in ambulances 

type A, B, C and F.Other Vehicles - standard vehicles adapted to transport of low-risk patients, seated (i.e. 

chronic patients) which are not characterized as vehicles type stocking (buses, vans, etc.). This transport may be 

carried out with medical approval only.In this study, we will focus on the transport vehicle Type B, the most 

commonly used in the transport of patients, where vehicles must have at least the following materials and 

equipment or similar with equivalent efficacy to: acoustic optical signal; gurney;  serum support; oxygen 

network installation with cylinder; valve, manometer and place of easy viewing; ruler with dual output (the first 

one should have oxygen flowmeterand humidifier and the second should have a vacuum cleaner venturi type); 

emergency kit containing: stethoscope, one manual resuscitator adult/child, oropharyngeal cannulas of varying 

sizes, pairs of disposable gloves, straight scissors with blunt tip, adhesive plaster roll, sphygmomanometer 
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aneroid adult/child, rolls of bandages 15cm, sterile surgical , sterile gauze packs, catheters for oxygenation and 

aspiration of various sizes, splints for immobilization, cervical collar set, a parturition kit containing: surgical 

gloves, umbilical clamps, sterile stylet to cut the cord, plastic bag for placenta, large hygienic absorbent, blanket 

or similar to wrap newborn, sterile surgical dressings, sterile gauze packages and an identification bracelet [2]. 

The relation of human being with the job is a relation in which the body limits are not often respected. 

Hard physical work, static postures, spinal flexion, repetitive work and vibration are conditions that interfere 

with this healthy relationship and that says about ergonomics at work [3].This relation, balance of human beings 

with elements and environment, when adequate, provides a good development of objectives, performed tasks, 

on the other hand, when impaired, can motivate absenteeism of professional, caused by musculoskeletal injuries 

resulting in significant loss for the injured professional and the enterprise, promoting a dissatisfaction 

relationship and often disability caused by injury [4].Conditions encountered in transports of patients are not 

always the most favorable, ambulance height from the ground, positioning of passenger seats in relation to 

materials, drawers and apparatus, difficulties to do procedure with transported patient are the main contributors 

to a precarious ergonomic condition [5].In the inter-hospital transport of patients, professionals aim to perform 

quickly and accurately all the procedures, providing maximum care when the techniques are performed 

incorrectly, the patient may suffer further trauma (iatrogenic), the main  party affected by the ergonomic 

conditions is the backbone, due to excessive physical exertion, both in transport and for movement and 

positioning of patients on bed, stretcher transport, wheelchair, in addition to wear due to reduced number of 

professionals on staff[6]. 

These, when adequate, effectively contribute to effectiveness and good development of performed 

tasks. In such cases, ergonomics helps us how to properly position to perform certain activities that require 

movement, weight lifting, in general, any physical exertion that may harm the Professional musculoskeletal 

system[7].Ergonomics is described as a fundamental strategy to reduce musculoskeletal problems caused by the 

working environment conditions, in which it is extremely important the health professional first observes the 

workplace and safely develop his routine activities [7].The work environment contributes to risks in 

ergonomics, factors such as noise, lighting, equipment in poor conditions and material positioning may damage 

the health worker and also patients, for they require more effort from the professional in exercising his activities 

[8].Adaptation in workplace and ergonomic risk evaluation of professional is also an ergonomics science, for it 

identifies musculoskeletal injuries that are or are not related to work. To prevent injuries of musculoskeletal 

system it is necessary to make improvements in environment, equipments and working methods used by 

professional [9].Physiological damage from static forces may be related by blood vessels compression, blood 

stops flowing and muscle does not receive oxygen and nutrients, metabolic waste accumulate by causing muscle 

pain and fatigue. Prolonged static maintenance can also reduce the joint, intervertebral discs and tendons wear. 

Movement amplitudes of arm and head, as well as task requirements in visual, weight or efforts terms usually 

influence the trunk position and postural stress, both at sitting and upright work [10]. 

The musculoskeletal system injuries, specifically back pain, are causes of morbidity, increase of 

absenteeism and temporary and even permanent disability of professionals with significant cost, not only for 

working days loss, but also for expenses of treatments, medical and physiotherapy. In the country, 

musculoskeletal diseases (especially back pain) are the main causes of sickness concession. Health professionals 

are directly linked with pain, suffering and death, which interferes in organization and in working conditions 

and exposes them to an intense physical and mental wear [11].The most appropriate posture to the worker in his 

activities counts on the workplace, which should favor the posture change, mainly switching between sitting and 

standing posture. The time to maintain the same posture should be avoided because the same body position can 

cause damage to the professional health, postural changes possibilities and the total maintenance time should be 

evaluated by the working hours. Every postural maintenance effort leads to a static muscle tension (isometric) 

that can be harmful to health [12]. 

Health professionals, according to literature, stand out among those who most suffer when it comes to 

ergonomics; they are considered risk groups to develop musculoskeletal disorders due to activities required for 

the work, mainly on the issue of movement and transporting patients. We have to consider of primary 

importance the musculoskeletal symptoms evaluation and the occupational risks in health care workers, 

particularly musculoskeletal symptoms, life quality and activities that require more effort to musculoskeletal 

system for workers in patient transport in order to know each team member problems and thus work the 

improvements need for both professional and patient who depends exclusively on the physical capacity and 

skills in the developed activities [4].The main musculoskeletal injuries are caused by improperly manipulation 

in patient transport. To reduce actions which are harmful to the health professional efficiency it is necessary to 

develop preventive standards. It is necessary to evaluate preparation conditions of client, being nurse's role 

certify the physical limitations, materials used in procedures and treatment as venous access, probes and 

catheters among others. But it is also very important that the patient and his companions are oriented about the 

actual need of inter-hospital transport. Equipment must be tested and verified before starting a transfer thus 
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providing better service and reception to the patient and the multidisciplinary involved team has to be properly 

trained for possible complications [13].Several ergonomic studies have been carried out in order to analyze the 

physical postures acquired in implementing the health professionals work activities, searching to adjust these 

activities in accordance with biomechanics principles, therefore it should be evaluated working conditions, 

which are represented by interdependent factors set which act directly or indirectly on the people life quality and 

on the work results [14]. 

 

II. Objective 

Characterize the socio-demographic profile of drivers who are patient rescuers, define the Body Mass 

Index (BMI), know the physical activities carried out and their complaints due to the use of these transports. 

 

Method 

It was a cross-sectional study type descriptive exploratory with a quantitative approach, accomplished 

in a hospital in Paraíba Valley, SP, Brazil, with rescuer drivers who agreed to participate by answering the 

questionnaire and signing the Consent Statement.It was respected all ethical aspects under opinion of Research 

Ethics Committee of Centro Universitário Teresa D´Ávila n. 383.699.For data collection it was used a tool 

developed by the authors with closed questions to characterize the sociodemographic profile of rescuers drivers 

of patient transport, define BMI (body mass index), knowing the developed physical activities and their 

complaints due to these transport use.Data were statistically and descriptively analyzed, with a focus on 

musculoskeletal complaints during inter-hospital transport.After collection, quantitative data were organized in 

database using Excel program of Microsoft Office Professional Plus 2010, where data analysis was performed. 

 

III. Results And Discussion 
The study was carried out with a sample of 71 rescuers drivers, corresponding to 67.61% (105) of the total 

population of the institution of data collection, which agreed to participate in the survey by answering the 

questionnaire proposed by the researchers.Table 1 presents the individuals distribution according to the 

variables: Age Group, Sex, Marital Status, Working hours and Work Sector. 

 

Table1 -Frequency distribution of individuals according to sociodemographiccharacteristics. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source:Questionaire of transport about basic support in inter-hospital life 
 

 

Variables N % 

Age Group     

20 - 30 yearsold 29 40.8 

31 - 40 yearsold 24 33.8 

41 - 50 yearsold 11 15.5 

51 - 60 yearsold 7 9.9 

Sex     

Female 61 85.9 

Male 10 14.1 

Marital status     

Married 29 40.8 

Divorced 9 12.7 

Singles 28 39.4 

Widowers 1 1.4 

No answer 4 5.6 
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It is observed that population is distributed mostly in the age group 20-30 years old, 29 (40.8%) and 

professionals 31-40 years 24 (33.8%) professionals, occurring the largest distribution of professional  in these 

age groups.Some authors state that age is a risk factor for developing certain health problems, reaching workers 

in age still considered productive, the so called "early functional aging” [14]. 

In a study that assesses the functional capacity of health workers carried out by Raffone and 

Hennington[15], it was identified that the age group of workers with reduced capacity for work is on average 

44.2 years old, and they have often been diagnosed by doctors with muscle-skeletal disorders. This is not what it 

is see in this institution that is characterized by an average age of professionals at least 10 years younger (SD = 

9.84).Population sex is predominantly female, being 61 (85.9%) professionals and only 10 (14.1%) male. 

The prevalence of health professional women, towards care, brings cultural and historical aspects that in the 

early women were who had the "natural qualities" for care because they were the ones who took care of their 

family. There is also relationship with Florence Nightingale, that by institutionalizing, in England, a profession 

for women, with values that are considered feminine, and they were considered "naturally prepared," became a 

model followed in several places of the world, "Nightingale Model"[16]. 

Table 2 shows that the average age of employees is 35 years, which features an adult population, they 

have an average weight of 72 kg with an average body mass index (BMI) of 27.4 kg/m² and height of 1.63 

meters, being in an overweight range with a medium height. The average length of stay in the company was 8 

years ranging from employees with 1 month up to 37 years at the company. 

 

Table2–Personalcharacteristics 
Variables Average SD 

Age 35 9.84 

Weight 72 15.99 

Height 1.63 0.05 

BMI 27.4 5.78 

Staying in Company 8 9.04 

Source: Questionnaire of basic support transport in Inter-hospital life. 

Notes: BMI = body mass index; SD = Standard Deviation. 
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Anthropometric data such as height and weight are of great importance in the development of projects 

for optimal ergonomic conditions, it is taken into account the general population average, or in this case average 

of women, since it is an occupation with predominantly female, to obtain optimum measures, physical space is 

also taken into account [17].In some cases, anthropometric data are not observed by manufacturers of furniture, 

objects and materials used in the workplace. In ambulance, this ergonomic design is limited to the 

predetermined space of the car making professionals in most cases have to adapt to these unplanned situations 

and this adaptation means to stretch, bow, bend and bruise the body in order to meet the need [18].The study 

shows that 36 (50.74%) do excessive physical exertion during transport. It is important to remember that there is 

a concern, even if little, about the use of techniques to reduce ergonomic risks by these professionals, and 21 

(29.58%) seek to use some techniques. A cause for concern shown in the survey is that 43 (60.56%) recognize 

not to have an ideal ergonomic posture in carrying out the transport. However 31 (43.66%) have a concern 

regarding the practice of physical exercise in order to have a better physical condition, being carried out 

activities displayed in Table 3, highlighting the walk with 10 (14.08%) practitioners when observed in isolation. 
 

Table 3 - Distribution of physical activity frequency performed 
Variable n % 

Walking 10 14.08 

Academy 6 8.45 

Bodybuilding 4 5.63 

Soccer 1 1.41 

Running 1 1.41 

Dance 1 1.41 

Capoeira 1 1.41 

Open air 1 1.41 

Fitness andHiking 1 1.41 

Dance andWalking 1 1.41 

No activity 40 56.34 

   

Source:Questionnaire of basic support transport in Inter-hospital life. 
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As for patient movement and transport, it is important to note that these are the most painful and 

dangerous to health workers, should be carried out with safe working practices within an ergonomic posture and 

whenever possible to use the means available to aid this movement. Measures in order to prevent or reduce these 

risks should be implemented as training and recycling of employees as part of prevention program of 

musculoskeletal injuries [19].As can be seen in Tables 4 and 5, there is a great complaint regarding pain or 

discomfort presented by professionals when performing the transport, and 50 (70.42%) of them had pain or 

discomfort in one or more region. 

 

Table4 -Frequency distribution of pain complaints by regions: previous view 

 
Source: Questionnaire of basic support transport in Inter-hospital life. 

 
 

Among locals asked it is noteworthy the cervical, thoracic and lumbar spine, the shoulders and the 

previous knee region with the largest numbers of complaints of isolated or associated form. Among them, there 

is a greater emphasis on thoracic and lumbar spine, both with 17 (23.94%) complaints. As for pain complaints 

the isolated or associated, 24 (33.82%) were found to have pain in one place only, 17 (23.94%) in two 

associated spots and 09 (12.68%) at three or more associated spots. 

 

Table5- Frequency distribution of pain complaints by regions: posterior view 

 
Source: Questionnaire of basic support transport in Inter-hospital life. 
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Researches indicate that the main health professionals complaints are located on the cervical and 

lumbar regions and it is common to find an association between these two locations due to the great physical 

effort required in certain situations work [4,9,20,21].In a study by Gurgueira, et al. [22], on health professionals, 

these data are verified, since in the research it was reported as main musculoskeletal pain spots  the regions of 

the shoulders, knees, neck and a greater emphasis on the lumbar spine with 59% when asked about the presence 

of pain in the last 12 months. This same study placed as the main complaint for absence from work, the back 

pain and these are mainly caused during transport and movement of patients.In a study by Fukumoto and 

Cavalcante[5], it was also observed aspects of structure and comfort of ambulance used in transportation, being 

mostly related to problems related to the work environment, with respect to thermal comfort, noise, vibrations 

and lighting, also dimensions of furniture and own workspace, which is restricted, causing discomfort, risks and 

difficulty in performing maneuvers and maintenance procedures to the patient life. 

 

IV. Conclusion 

The sample studied was characterized by a female population with an average age of 35 years, weight 

72 kg, height 1.63 m, BMI 27.4 kg/m
2
, with a staying time in the company of 8 years, who perform their work 

schedule with 12 hours of work for 36 hours of rest.It was also observed that most of the professionals who 

perform the transport suffered some sort of discomfort or pain related to musculoskeletal system, during or after 

transport, mainly related to the spine, whether motivated by inadequate equipment, confined spaces, employees 

number, conditions or placement of furniture, unpreparedness or others. 

Corrective measures are necessary in order to adapt ambulances conditions used in transport since in 

most cases, as reported by respondents, they are in conditions that do not meet minimum requirements such as 

traffic safety, or comfort, for both the team and the patient.Training and guidance to staff come in aid in 

preventing the risk of developing musculoskeletal disorders. General and specific orientations as for patient 

movement, weight lifting, postural positioning and other related to ergonomics, are necessary to diminish injury 

risks. 
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