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ABSTRACT

Aim: Observing ergonomic principles during taking care of the patients by the
nurses of ICU units can prevent many musculoskeletal damages. Regarding
this, diagnosis of special related factors of every area can make it possible to
have preventive effective program. The aim of this study was determining
related factors of nurses’ Body posture Ergonomic during position changing of
patients in intensive care units.

Methods: In this analytic cross-sectional study all the nurses with determined
characteristics of the study (n=91) had been assessed in intensive units of
educational -therapeutic centers of Rasht in 2010 by census method and a 3-
part tool including questionnaire of demographic factors, Knowledge and
environmental factors that effect on Ergonomics during position changing. Data
were collected by self-report method and observation and have been analyzed
by inferential tests under SPSS software.

Results: The findings showed that almost half of nurses had moderate
knowledge about ergonomics science (49/4%) and did position changing under
desirable environmental condition (45/1%). According to GEE model, single
samples with normal BMI and less work experience in ICU (p<0, 0001) among
demographic factors, lack of adjustability of beds “parts “and “height” in work
environment and poor knowledge were related to undesirable ergonomic
condition.

Conclusion: The findings highlight necessitation of considering proper
planning for controlling preventive related factors of ergonomic in ICU units
during patients’ position changing such as knowledge deficit, using present
technologies and maintaining appropriate BMI.
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1. Introduction
Nowadays, Work-Related Musculoskeletal
disorders(WMSDs) is as one of the major
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problems of occupational health in industrial
and developing countries that lack of observing
ergonomics during using high force (picking up
or pulling objects), repetitive or stretching
modes or movements in inappropriate and
steady state in some occupations are known as
the main reasons of it [1]. Health care workers
are among high risk cases for these disorders.
For example 12.6 % of full time workers of
nursing homes in USA in 2002 suffered from
occupational damages that are significantly
higher than industrial workers [2]. Nakhaie et.al
in their study on ergonomic evaluation of
working postures of nurses and musculoskeletal
disorders in Medical- Surgical wards of Birjand
University hospitals showed that majority of
samples reported musculoskeletal disorders in
their legs (62.8 %) and lower in their backs
(53.5%) [1]. There are two main risk factors for
back injury among nurses including lifting and
transferring patients, and bed-making. Among
these, activity of moving the patients is
especially important based on research findings
that indicate more than 40.1% of the reported
damages in nurses are related to manual
handling activity [3]. The remarkable point is
that WMDs are about 52.5% in intensive care
units (ICUs) nurses that is more prevalent than
other area in hospital. Special work conditions
in these units and necessity of doing many
duties of taking care of the patients by nurses
can be the causes of achieving this finding [4].
In this regard, using ergonomics and studying
compliance among people and work type and
paying attention to human’s abilities and
limitations [5] can be used as a main guideline
for reducing occupational damages and costs
[6].Although, Nakhaie et.al in their study on
nurses showed that patient's moving technique
was in high and very high risk level according
to rapid body assessment (REBA) and needs
immediate and fast implementations to improve
it. These researchers concluded that paying
attention to ergonomic  based-mechanic
teaching is needed in administrative and
teaching plan to prevent WMDs [1]. Of course
every interference should be done in a specific

way and for particular work units [2] and it
should be planned with paying attention to the
effective factors on ergonomics such as human
factors and physical characteristics including
size of body and fitness, different senses like
sense of sight and hearing and also individual
psychological factors such as mental abilities,
personality and people’s knowledge. Also the
type of technology, physical environment,
temperature, humidity, light, noise and
vibration are other related factors that can affect
work ergonomic [7].

In addition, nurse’s fruition of ergonomic
knowledge in ICUs has special sensitivities [6],
because of high dependence of patients to
nursing care to move [7].

Considering the available researches that
mainly were conducted on nursing in general
wards [2] and limited access to data about
ergonomic related factors during work in ICU,
this study has conducted with the aim of
determining the ergonomic related factors
during work in ICUs in therapeutic-educational
centers of Medical Science University of Rasht.
It has been known that identifying the current
situation is an important step to strategic
planning and  determining  appropriate
educational and administrative guidelines for
preventing and reducing WMDs.

2. Methods

This analytic cross-sectional study has been
done to evaluate prognostic factors of
ergonomic posturing during changing patient’s
position in bed. Samples of the research were
chosen by census method from all the nurses
(145 people) who worked in ICUs and
participated in changing the patient’s position
in therapeutic-educational centers of Rasht.
Having associate degree in nursing, full time
employment, lack of suffering from
musculoskeletal disorders according to the
person’s words, lack of history of surgery in
musculoskeletal system, lack of vision or
hearing problems that affects on doing the work
according to one’s words and announcing oral
consent for participating in the study were
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determined characteristics for the research
samples. Finally, 91 nurses participated in the
study. Data collection started after classification
of nurses in two groups of low risk or desirable
(score 1-3) and moderate/high risk or
undesirable (4-15) body posturing ergonomics
according to REBA tool. Data collection tool
in this study was a 3- parted researcher-made
questionnaire including demographic factors
(age, gender, work experience, education and
height and weight), Knowledge assessment (15
phrases) and work environment conditions (8
phrases). The scores of samples in Knowledge
(with range of 0-30) with correct (2 points), I
don’t know (1 point) and wrong (Opoint)
answers classified in 4 levels of weak (15 or
less), moderate (15-20), well (20-25) and very
good (more than 25) knowledge level. In order
to bias control in answering phrases in 3, 4,

5,10,11,13 and 15 items were designed in a way
that wrong choice was considered as the correct
answer with reverse score.

The third part of the tools was a researcher
made checklist (8 phrases) about features of
work environment with answers of yes (1 point)
no (Opoint) and no use (without point). Scores
of this unit are (with range of 0-8) also
classified in 2 levels of undesirable (less than 4)
and desirable (4 and more).

Validity of all 3 questionnaires was
determined by wusing content validity.
Reliability and internal consistency of the
knowledge questionnaire were confirmed
according to the result of Kowder-Richardson
20 formula (0>0.75). Reliability of work
environment checklist has been confirmed with
kappa agreement coefficient 0.99 (p<o.oo001),
after simultaneous observation of two people.

Table 1: Distribution of subjects according to demographic variables

Distribution of the samples

Individual variables of
the subjects of the study

number percent Mean £SD (year)

gender Female 88 96.7

Male 3 33

20-30 36 39.5 32/03 +5/62
age 30-40 42 46.1

40< 13 14.2
Marital status married 61 67.03

single 30 32.96

1-10 58 63.7 7/87+5/45
Experience (year) 10-20 30 32.9

20< 3 33
Experience of working in 1-5 53 58.2 4/9+3/85
intensive unit (year) 5-10 23 25.2
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Table 2: Distribution of the environmental characteristics items related to ergonomic posture in ICU Nurses.

Ergonomic status | Desirable (%) Undesirable (%) significance
Environmental items
Adjustability of bed height Yes 41.7 14.7 Fisher test
no 58.3 85.3 p<0,0001
no 80.6 80.6
Adjustability of different be parts Yes 27.8 72.2 Fisher test
no 16.4 83.6 p<0.03

Table 3: Estimation of body ergonomic regression coefficients by logistic model with GEE method

Estimate related to ergonomic

coefficient3 Wald chi — df Odds P -value
square ratio
Individual factors
Individual Single -0.508 169.700 1 0.44 0.0001
factors Marital
Married reference
Less than -0.172 0.121 1 0.84 0.728
20
20-25 -0.302 31.102 1 0.73 0.0001
BMI 25-30 -1.107 18.227 1 0.33 0.0001
>30 Reference
0.098 43.357 1 1.10 0.0001
Experience of
intensive unit
o Weak 0.829 309.590 1 2.29 0.0001
BT Moderate 0.002 0.0001 1 1.002 0.997
=2 >
= = Good reference
N
gz 3. patient’s bed height is 1.425 32.711 1 4.156  0.0001
% 5 % adjustable
= 2 LE 7. Different parts of the 0.672 7.859 1 1.958  0.005
g = bed is adjustable
Research tools were used after taking the observation method for  environmental

related letters of introduction and giving them
to nursing officials in all work shifts in
determined ICUs. Data were collected by self-
report method (except measuring height and
weight and calculating BMI) for demographic
and knowledge assessment tools; and

checklist. In order to control confounding
factors, the questionnaires were given to the
samples that were satisfied to participate in the
research (with census method) at the first hours
of every work shift and asked to complete them
in maximum two hours.
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Graph 1: Distribution of ergonomic according knowledge level of nurses

Analysis of the results was done by using
descriptive statistic (the mean and standard
deviation) and inferential statistic (X2, Fisher
and GEE model in logistic regression) under
spss16 with regards of all ethical issues.

3. Results
Findings related to demographic data are shown

in table 1. In primary evaluation of ergonomics
status it has been seen that most of the samples
(80.6%) had wundesirable ergonomics in
changing patient’s position. The findings also
showed direct significant relationship between
higher position in nursing (p<0.017) and lower
work experience in ICUs (p<0.0001).

Also findings show that 49.4% of the samples

4/3%

Graph 2: Distribution of the subjects of the study according to the given point to work environment
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in this study had moderate knowledge about
patients’ status changing ergonomic. Graph 1
shows that 69.8% of the samples with desirable
ergonomics compared to 59.6% in undesirable
ergonomic group had moderate to good
knowledge about ergonomics fundamentals in
patient’s position changing. This difference was
not significant by X2 statistical test analysis.
Findings revealed that 45.1% of the samples
acted in work environment conditions with
point of 7 from total score 8 (graph 2). Thus all
the cases of changing patients’ status had been
in desirable environmental conditions in
overall. But statistical tests showed that there is
a direct significant relationship between
desirable ergonomic with adjustability of "bed
height" (p<0.0001) and "bed sections" (p<0.3)
in environmental factors (table 2).

Finally, logistic regression model with GEE
method showed that work experience in ICU
(p<0.0001), normal BMI at 20-25 (p<0.0001)
and  bachelorhood  (p<0.0001)  among
demographic factors; weak knowledge (OR=
2.29) and lack of adjustability of "bed height"
(OR= 4.156) and "different parts of the bed"
(OR=1.958) were related to undesirable
ergonomic status (table 3).

4. Discussion

This study showed that almost half of the
subjects of the study (49.4%) had moderate
knowledge about ergonomics related to
changing patient’s status. The data that make us
worried was that only 12.1 % of samples had
good knowledge and no one had very good
level of knowledge. So knowledge deficit can
result in inappropriate body posture and
movements that can lead to localized
mechanical stresses on the muscles, ligaments
and joints resulting complain of neck, back,
shoulders, wrist or other parts of
musculoskeletal system [8]. This finding is in
better level than finding of MossadeghRad’s
study that had shown weak knowledge level in
nurses about Ergonomics with average of 2.68+
0.76 from 5 points [5]. Of course this higher
level of the knowledge level in the present

study in compare with Mossadegh Rad’s study
perhaps is because of the difference in study
environment and relative stability of the nurses
in ICU and thereupon possibility of achieving
necessary information about taking care of the
patients who need position changing and also
difference in tools and method of scoring in two
studies.

Finally, 40.5% of the samples with weak
knowledge level in compare with 30.2% of the
samples with good knowledge level had
undesirable ergonomic posture. Statistical tests
didn’t show any significance in this difference.
This finding can be because of more effect of
other factors such as environmental conditions
on ergonomic during work.

Findings in work environment conditions
showed that 45.1% of the subjects in the study
had done changing patients’ position in
environmental conditions with point of 7 from
total score 8 (with the mean and standard
deviation of 0.5+7.06). So 100% of the samples
had appropriate work environment during
changing patients’ position. According to
special conditions of the research environment
that included intensive units this finding is
expectable. Because all the centers of the study
with special attention to intensive units and
standardization of them in the recent years had
necessary instruments and equipment to
reposition the patients. But the study of
relationship between postures ergonomic and
every factor or item in work environment
showed that there is significant direct
relationship between body ergonomic posture
during work with phrase of “adjustability of the
bed height” and "Adjustability of bed parts".
Observing this finding highlights the
importance ~ of  intact  technology  of
“adjustability of beds" during changing
patients’ position especially in ICUs.

Studying of related factors to body ergonomic
posture of the subjects according to regression
logistic model with GEE method according to
OR odds ratio in this study showed that higher
work experience in ICUs (OR=1.10), BMI in
the range of 20-25 (OR=0.73) and 25-30
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(OR=.33) and also bachelorhood (OR=0.44)
among demographic factors had had reverse
significant relationship with body ergonomic
posture during work of subjects of the study
(table 3). Reverse relationship between years
ofwork experience and observing ergonomic
can be because of longer interval with acquired
university education. This result is along with
study of Nasleseroji in dentists that showed
higher incidence of discomfort in thigh and leg
areas of people with more work experience [9].
Regression coefficient estimate of knowledge
factor related to body ergonomic posture of
subjects of the study.

According to regression logistic model with
GEE method it also revealed that subject with
weak knowledge had 2.29 times (OR=2.29)
more chance to undesirable ergonomic in
compare with reference group (good
knowledge). Also estimation of these
coefficients in work environment factors related
to body ergonomic posture in subjects shows
that factors of “adjustability of the bed height”
(OR=4.56) and “adjustability of different parts
of the bed” (OR=1958) among &
environmental factors can increase desirable
ergonomic posture significantly (table 3). This
finding according to the basic knowledge that is
adjusting height and different parts of the bed
during changing patients’ status (in order to
reduce tension against nurse) is an important
factor in maintaining appropriate ergonomic
posture during work in nurses can be
expectable.

According to the above results and this fact
that work pressure can be effective on care
quality and immunity and nurses’ working life
[10], necessity of this issue has been felt that
health care workers should have basic
knowledge about nature of work, work related
risks and risk control methods. As WMDs
management will have direct and indirect costs
in nurses and result in high level of emotional
problems, burnout, and absence from work,
losing work time, leaving or decision for
changing the job. health managers by using
findings of the study can plan some measures

such as holding short-term courses of teaching
in service for training correct methods and
principles of doing the work, adequate funding
for reducing and controlling risk factors,
promoting ergonomic, reducing damages and
increasing satisfaction that all can increase the
efficiency and effectiveness of nurses. Such
planning is important so that presence of
healthy nurses for vigilant monitoring and
empathic care of the patient will be vital [11].

It has to be mentioned that despite attentions
and coordination for determining appropriate
time for collecting data, some factors such as
nature of the data, collection method, research
environment conditions and necessity of
researcher’s presence for observing nurse’s
work could effect on care approach by nurses
that are among uncontrollable limitations in this
study.

5. Conclusion

This study showed that most of related factors
of nurses’ ergonomic during changing patients’
position in ICUs were preventable. Thus it is
possible to reduce WMDs and increase nurse’s
efficacy with approaching special teaching
plans on ergonomic and using intact
technology.
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