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Abstract. The goal of this study was to comprehensively identify ergonomic constraints among nursing workers in
two public hospitals in Brazil. We used a qualitative research design and conducted interviews, field observation
and performed a subjective questionnaire with nurses of emergency care sectors. The Cronbach o technique was
used to determine the internal consistency of the questionnaire. Based on this qualitative study, we identified some
ergonomic constraints related to work environment, biomechanics/anthropometrics, work organization and work

station (hospital direction).
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1. Introduction

Hospital ergonomics leads with studies in health-
care settings. It may help prevent injury and promote
health, safety, and efficiency, and comfort in health
care units to optimize human performance and im-
prove patient health. Health care personnel are ex-
posed to a remarkable array of biological, chemical,
physical, and psychological hazards in their working
environment (Mirbord et al. 1995). From this
perspective, the nursing staff is one of the major
categories of risk exposure to biological material,
probably because it is a profession with one of the
largest numbers of professionals in health services
and to have direct contact in the care provided to
patients (Brandao Jr., 2000).

Nursing has often been cited as an occupation ex-
posed to a high number of risk factors that result in
ergonomic constraints (Smith et al., 2011; Gurses and
Carayon, 2010; Kim and Lee, 2010; Daraiseh et al.,
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2010; Sheikhzadeh et al, 2009; Kee and Seo, 2007,
Estryn-Behar, 2001; Hignett, 1996).

Diniz et al. (2001) conducted an ergonomic survey
with the nursing of a hospital in Porto Alegre, Brazil.
In general, the results appointed psychosocial prob-
lems, environmental conditions, organizational and
communication. Mauro et al. (2002) conducted re-
search with the nursing staff of a university hospital
and proved discomforts of physical-environmental,
psychosocial, and biomechanical. Paschoarelli et al.
(2004) reported levels of discomfort at low back,
upper and lower limbs, discomfort on legs, shoulders,
cervical spine and thoracic spine, between other.
Findings of Sheikhzadeh et al (2009) demonstrated a
high prevalence of work-related musculoskeletal dis-
orders, with lower back pain the most prevalent
(84%) complaint, followed by ankle/foot (74%) and
shoulder (74%) pain among nurses and technicians in
the surgical environment.
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The consequences of occupational exposure to
bloodborne pathogens, or biological risks, go beyond
the physical damage, resulting psychosocial effects
such as anxiety, frustration, feeling different and
diverse. Such feelings experienced could result in
psicossocial  effects as insecurity, fear of
contamination, anger , and even unrest. (Damasceno
et al., 2006).

The aim of this study was to identify the main er-
gonomic constraints of work-related complaints
among nurses and determine the factors related to
ergonomic risks at the emergency care in two public
hospitals in Brazil, based on a qualitative research
design.

2. Method

This research was performed in two public hospit-
als in Sao Luis City, Brazil (Clementino Moura and
Djalma Marques Hospitals), respectively in the sec-
tors of emergency care. The nurses working in emer-
gency care at both hospitals are composed of 95 per-
sonnel, and 80 (84.2%) participated in the study. Par-
ticipation was voluntary. All the participants are fe-
male. We collected data from nurses with various
backgrounds (e.g., day versus night-shift nurse) and
experience levels. Average experience of the partici-
pants as an emergency care nurse was 5 years. All the
participants were registered nurses, working on 12-h
shifts.

2.1. Procedures

To develop an ergonomic intervention based on
the participatory approach, it was adopted the MWA
(Macroergonomic Work Analysis), by Guimardes
(1999). The MWA is a participative ergonomics me-
thod and the macroergonomic approach is the core of
this method. The MWA is composed of the five
phases: phase 0 - Launching of the project (involves
explaining the project objective, the phases, and the
techniques to be used); phase 1 - Ergonomic evalua-
tion (involves investigating and mapping the "Items
of Ergonomic Demand" - IED - and includes the sur-
vey of users and field observations of the tasks using
a questionnaire to identify ergonomic constraints and
the user level of satisfaction); phase 2 - Ergonomic
analysis and diagnosis (refers to the identification,
analysis, and ranking of the mainly ergonomic con-
straints); phase 3 - Ergonomic design (involves pro-
posals for modifications) and; phase 4 - Detailing and
validation (involves the detailing and testing of the

proposal for requirement needs). In this study we
used only the first three phases of the MWA.

Data collection was based on field observations of
the nurses tasks and workplaces. Nurses' opinion
about their work was collected based on interviews
and questionnaires. Interviews were performed based
on follow single broad question: "Would you de-
scribe the main problems perceived from the perspec-
tive of working conditions?". 24 nurses were
interviewed, corresponding to 30% of the total. For
the purpose of prioritizing the IDEs, the order of
mention of each item is used as weights for the reci-
procal importance of their position. To the position of
all items is assigned the weight 1/p. Thus, the first
factor mentioned receives the weight 1/1 = 1, the
second 1/2 = 0.5, the third 1/3 = 0.33, and so on. The
trend of using the reciprocal function is to value the
first items mentioned, and from the fourth item, the
difference becomes less significant. The sum of the
weights for each item will give rise to the ranking of
importance of items and generally serve as a guide
for developing a questionnaire to be completed by all
participants (nurses).

The qualitative data obtained from the workers
during the interviews and field observations provided
the basis to develop the study's questionnaire. A 15
cm scale with three milestones (one at the beginning,
one in the middle and the third at the end of the
scale) was used. The questionnaire consisted of 25
questions grouped in five sections or constructs: 1.
‘Work Environment’, 2. ‘Hospital Direction’, 3.
‘Risk’, 4. ‘Organizational’, and 5. ‘biomechan-
ics/anthropometrics’. Those who answered the ques-
tions were the same workers that also had been pre-
viously interviewed. The questionnaires were re-
sponded by 80 nurses. Also, It has been used the
technique of Cronbach's alpha (Cronbach, 1951) in
order to determine the level of internal consistency of
the questionnaire applied. This a indicates the extent
to which the scale was understood and points out
whether the data are minimally reliable. An accepta-
ble result is achieved when a is equal or higher than
0.55. The data were processed with SPSS, version
17.0 for Windows.

3. Results
3.1. Launching of the project
Initially there was a meeting with the health and

safety committee of the hospitals to present the
objectives and procedures of the project. The re-
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search team met with the hospital board, committee,
and union members to obtain their approval and sup-
port of the study. In accordance with the participatory
approach, the multidisciplinary research team con-
sisted of one psychologist, one occupational health
nurse, one work safety technician, occupational
therapist, occupational health manager and
administrative agent.

3.2. Interviews

Table 1 describes the interviews results. It should be
noted that nurses report experiencing more than one
type of IED (ergonomic constraints). Patient handling
was the item more reported totalizing a sum in 60,2
among nurses interviewed and the most frequent con-
struct was ‘Organizational’.

Table 1
Results of Interviews with nurses

IED T"“'E""ll Construct |
Patient handling 60,2 | Biomechanics/anthropometrics
High tenperature 202 [Work environment
Cutting and piercing objects use 183 |Rrisk
Stress 11,2 Or ganiztional
Equipment not available 10,9 Hospital Direction
Socil rehtionship 102 |Organzational
Insufficient work space 95 | Biomechanics anthropometrics
Personal i Jui not availabk 87 Hospital Direction
Noisy work environment 73 Work environment
Low quantity of eourses and training 7.6 Hospital Direction
Physical workload 6,7 | Biomechanics anthropometrics
Patients with severe disease 5.7 Organizitional
Exposed 10 high biological risk 57 |Risk
Insufficient rest room 53 Hospital Direction
Poor worksafe 49 Organizational
Dimensions of hospital stretchers 4.8 Biomechanics/anthrop ometrics
Occwpational hygiene 45 |Organiztional
Bullying events 43 Organizational
Low number of staff 3.9 Organizational
support of the head nurses 39 Org; i
Crowded work environment 3.7 Organizitional
Drinking fourtain 34 |Hospital Di
Issues of hospital organizati 29 Hospital Direction
Distractions from family members 2,7 Organizational

In general, the mean ergonomic constraints were:
patient handling, high temperature, cutting and pierc-
ing objects use, stress, equipment not available, so-

cial relationship and insufficient work space (table 1).

3.3. Field observations

Overcrowding of patients and hospital stretchers in
the corridors (Figures 1), hospital stretchers with
insufficient dimension (Figure 2).

Figure 2 - Overcrowding of patients.

According to results of field observation nursing
station with insufficient dimension, with a few seats,
inadequate place of rest for the nurses, Supply area
inadequately stocked, noisy work environment and
high temperature, junk in the corners of walls, bloody
sheets on the floor, Supply area is have dirty and
disorganized (Figure 3).

Figure 3 — Supply area.

During the observations was noted that following
ergonomic constraints: the place where the
medications are stored has insufficient dimension;
equipment in poor condition, old and has poor main-
tenance; insufficient space to sit down and do paper-
work; inadequate use of masks (figure 4) and venous
medications without use of gloves (figure 5).
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The results of field observations corroborate
references (Mirbord et al. 1995; Diniz et al., 2001;
Mauro et al., 2002; Paschoarelli et al., 2004).

Figure 5 - venous medications without use of gloves

3.4. Questionnaires

With regard to Cronbach’s alpha the result was,
questionnaires had good internal consistency (0.67).

Figure 6 presents the results related to construct
Work environment. The average was reduced for all
items, and items Noise Temperature and presented
the highest levels of dissatisfaction among nurses.

Temperature -

Noise -
(=]
s
Ventilation - B Average
lumination | IEEG—_——
0 75 15
Dissatisfied Satisfied

Level of satisfaction

Figure 6 — Results related to construct Work Environment.

Nurses also complained insufficient workstation,
fatigue related to tasks, physical workload and insuf-
ficient dimensions of hospital strechers (Figure 7).

Workstation

Fatigue

IED

Physical workload [ W Average

hospital stretchers

dimensions
0 75 15
Dissatisfied Satisfied
Level of satisfaction
Figure 7 — Results related to construct Biomechan-
ics/anthropometrics

The results to construct ‘Risk’ present higher le-
vels of dissatisfaction related to ‘Exposed to high
biological risk’, ‘Salubrity’ and ‘Cutting and piercing
object use’ among respondents (nurses) (Figure 8).

Exposed to high '
biosogical risk

salubriy [l

& Contact with patients
= with severe disease

" Average
Cutting and piercing
ohject use —
arksate |
o 5 15
Dissalisfied Level of satisfaction Satisfied

Figure 8 — Results related to construct Risk.

‘Number of patients’, ‘Crowded work environ-
ment’, ‘Number of staff, ‘Family members relations’
and ‘Stress’ were the items with highest levels of
dissatisfaction to construct ‘Organizational’ (Figure
9).
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Figure 9 — Results related to construct ‘Organizational’.

‘Drinking fountain maintenance’, Equipment not
available, low quantity of courses and training, per-
sonel protective equipment not available, insufficient
restroom and cloakroom, quality of food, place to
meal and poor rest room were reported by nurses as
dissatisfied items related to construct ‘Hospital Di-
rection’ (Figure 10).

Drinking fountain |
availability of Equipment W
Courses and training 1l
Personel Protective equipment
Restroom

cloakroom

IED

Quality of food y—
Place to meal
Work space
Valorizagio Pessoal

]
fma
—
[—c}
—
—
Rest room
Salary

o 7.5 15
Dissatisfied Satisfied
Level of satisfaction

Figure 10 — Results related to construct ‘Hospital Direction’

4. Final considerations

This study highlights the many IED or Ergonomic
Constraints among nursing workers in Brazil. Based
on this qualitative study, it were identified some er-
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gonomic constraints related to work environment,
biomechanics/anthropometrics, work organization
and work station (hospital direction).

The results corroborate the reviewed literature
(Mirbord et al. 1995; Hignett, 1996; Diniz et al.,
2001; Estryn-Behar, 2001; Mauro et al., 2002; Pa-
schoarelli et al., 2004; Smith et al., 2011; Kee and
Seo, 2007; Sheikhzadeh et al, 2009; Gurses and Ca-
rayon, 2010; Kim and Lee, 2010; Daraiseh et al.,
2010), confirming ergonomic constraints between
nurses in two public hospitals in Brazil, specifically
in the sectors of emergency care.

It was evident that the working conditions offered
to nursing personnel, could reflect the occurrence of
accidents at work in the emergency care at the hos-
pitals studied. Ergonomics professionals should con-
tinue to examine the specific aspects of nurses sys-
tems in detail and the risk factors, resulting in safer
and higher quality care.
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