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ABSTRACT

Low Back pain (LBP) is the most common type of musculoskeletal disorder (MSDs) in transfer tasks such as
nursing personnel. Financial and economic costs expended for these disorders affect not only the individual,
but the organization and society as well. The aim of this study was to evaluate associated factors in the
incidence of LBP among nursing personnel according to risk assessment methods related to the patient's
transfer. The present analytical study was conducted on 243 nurses in Kerman, Iran in 2014. The instruments
for gathering data were Nordic Musculoskeletal Questionnaire (NMQ), MAPO and PTAI checklists. The data
was analysed using SPSS.16 software. The prevalence of LBP among nursing personnel was 69.55%. Based
on MAPO index, 48.2% of wards had moderate level of risk. In addition, the results of PTAI index also
showed that 76.5% of the studied subjects were at the second risk level (moderate risk) of LBP. Work
experience, work shifts and the final score of PTAI index were factors that affected prevalence of LBP the
most. In this regard, we recommend the modification of factors such as guidance in work posture, use of
patient transfer equipment and guidance in their use, work arrangement, mental strain of patient transfer,
physical load of patient transfer and Frequency of manual patient transfer.

KEYWORDS: Low Back Pain, Nordic Musculoskeletal Questionnaire, Patient Transfers, MAPO
Index, PTAI Index

INTRODUCTION

Nowadays, musculoskeletal  disorders Nurses working in hospitals are among

(MSDs) have become so popular and have
progressively increased at work environments [1].
Recent statistics show a considerable and
remarkable relationship between work and these
disorders [2]. MSDs are common health problems
and a significant cause of occupational injuries and
disabilities in industrialized societies [3]. Risk
factors at work such as excessive force, manual
handling, repetitive tasks, work shift, job stress,
and demographic characteristics such as age,
weight, work experience, employment status, body
mass index (BMI), smoking, and sex or gender are
also important factors in the development of these
disorders [4].
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groups that are susceptible to MSDs [5]. These
disorders are considered serious problems in this
occupational group [6].

Due to the nature of activities of nurses in
different wards of a hospital, LBP is the most
common musculoskeletal disorder [7]. Moreover,
LBP is one of the major causes of discomfort,
limitations in offering services, disability in daily
activities, and absenteeism at work in this
occupational group [8-9]. 16.2% of leave of
absence or sick leave in nurses was due to LBP
[10]. A substantial amount of costs is allocated
directly or indirectly to treatment and health costs
resulting from the prevalence of LBP in nursing
personnel [11] because LBP is the cause of three-
quarters of a million lost working days among
nurses [12].
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However, the main duty of patients’ care
during treatment is upon nurses’ shoulders and they
are responsible for that which includes works
related to follow-up treatment and patient's routine
work. The majority of hospitalized patients need
movement or to be moved during treatment and this
task is the responsibility of health care personnel.
Moving patients in a way that has the minimum
pain and discomfort for the patient and the
minimum musculoskeletal injuries for nursing
personnel is one of the important issues [13-14].
Results from investigations conducted by various
organizations indicate a high prevalence of injuries
associated with the patient transfer among nurses
[15], so that about 22 million dollars was spent by
Veterans’ Health Administration (VHA) yearly on
the expenses of injuries related to patients’ transfer
in 2002 [13]. Nurses have the biggest share of
inpatients” care during hospitalization period;
therefore, physical and mental health of health care
personnel is of great importance in providing high-
quality health care. Lack of attention to the
physical health of nursing personnel results in the
increase of lost workdays and reduction of job
efficiency [16].

Effort to improve safety in patient transfer
and to reduce prevalence of LBP among nurses is
of particular importance. In one hand, it brings
about protection of this occupational group from
existing risks at work places. On the other hand, it
increases satisfaction level and subsequently
organizational efficiency and efficacy [3].
Therefore, special attention should be paid to such
disorders and  factors  influencing  their
development. They should be identified and
reduced. Recently, new methods such as MAPO
and PTAI indexes have been developed to assess
the risk of musculoskeletal disorders in personal
patient transferring.

Totally, few studies have been done in this
field in Iran. This study with the aim of evaluation
of risk factors on Low Back Pain (LBP) in patient
transfer tasks was done. In this study, in addition to
assess demographic and organizational factors,
ergonomic factors affecting on musculoskeletal
disorders (such as MAPO and PTAI risk
assessment methods) were also assessed and the
effect of the final score of two methods (MAPO
and PTAI) in incidence of LBP were considered.
Only the lower back region examined to assess
musculoskeletal disorders in patient transfer tasks.
It is hoped that this study is a step toward
improving conditions at hospitals and enhancing
the quality of occupational health care and
productivity at hospitals.

MATERIALS AND METHODS

The present analytical study was
conducted in three catchment hospitals of Kerman
University of Medical Sciences in 2014, Kerman,
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Iran. The population of the study for investigating
LBP involved all nursing personnel involved in or
had a role in handling, transferring, and moving
patients in the hospitals (nurse, nurse assistant,
nurse co-assistant). Furthermore, all clinical
departments involved in patient handling,
movement, and transfer in each of the studied
hospitals were selected for evaluation of wards by
MAPO and PTAI assessment methods and wards
with no patient movement, or transfer were omitted
from the study and were not included. Based on the
prevalence of LBP among nurses (in this study,
prevalence of LBP was assumed 75%) [17-21], the
population in this cross-sectional study (N=1001)
and according to acceptable error of 5% and a=0.05
the number of samples was obtained to 243.

Criterion for the inclusion of nursing
personnel in the study was work experience for
more than a year and activity in work shifts.
Employees who had congenital musculoskeletal
diseases or ever had musculoskeletal injuries in
accidents were excluded from the study.

The instruments for gathering data
included:

A) Nordic Musculoskeletal Questionnaire
(NMQ) related to lower back region, consisted 12
questions related to the prevalence of LBP. The
validity and reliability of NMQ were investigated
and confirmed in different studies and languages,
including the Persian language [22-23].
Additionally, in this questionnaire, demographic
and organizational information consisting age,
weight, height, work experience, gender, marital
status, employment status, work shift, and BMI
were included.

B) Movement and Assistance of Hospital
Patients (MAPO): MAPO method is one of the
methods of assessing the risk of musculoskeletal
injuries caused by patient handling, movement, and
transfer in the hospital. Influencing factors in
MAPO method included Lifting equipment Factor
(LF), the Assistant equipment Factor (AF),
Wheelchair Factor (WF), Environmental Factor
(EF), and Training Factor (TF).In this quantitative
procedure, there are three levels: negligible,
moderate, and severe risk levels. The resulting
number was placed in one of the three levels:

1) Level 1 (MAPO score 0 to 1.5): Risk is
negligible; here the prevalence of LBP appears to
be identical to those of the general population.

2) Level 2 (MAPO score 1.51 to 5):
Shows that LBP may have an incidence 2.4 times
higher than the level one. At this level, it is
necessary to make a medium- and long-term
intervention plan for health surveillance, aid
equipment and training.

3) Level 3 (MAPO score >5): Corresponds
to a higher risk, where LBP may have an incidence
up to 5.6 times higher the expected incidence. In
this case, an immediate intervention plan must be
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made for health surveillance, aid equipment,
training and environmental improvement [24].

The reliability and validity of MAPO
index in external and internal studies has been
reviewed and approved [6, 25].

C) Patient Transfer Assessment Instrument
(PTAI): PTAI method is one of the ways of
assessing the risk of musculoskeletal injury caused
by the patient transfer and displacement by nursing
personnel. PTAI checklist included items in which
factors such as environmental conditions, Guidance
in work posture, use of patient transfer equipment
and guidance in their use, work arrangement,
mental strain of patient transfer, physical load of
patient transfer and frequency of manual patient
transfer were evaluated. In this index, the risk of
musculoskeletal injuries in employees who were
dealing with patient movement was assessed in
three negligible, moderate and severe risk levels.
This level is:

1) Level 1 (PTAI score > 80%): The
ergonomic status of patient transfer was good.

2) Level 2 (PTAI score between 60 to
80%): Strain of patient transfer was high, so
solving the identified problems in workplaces is
recommended.

3) Level 3 (PTAIl score < 60%):
Immediate ergonomic measures was necessary to
improve work methods.

Assessing the reliability or intra-observer
correlation coefficient of this index was determined
and the intra-observer correlation coefficient was
obtained to be 0.80 or 80% using the test, which is
perfectly acceptable [26].

Data analysis was done using of SPSS.16
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software (Chicago, IL, USA) and descriptive
statistics to describe subjects’ demographic and
organizational data. To assess the relationship
between incidence of LBP and independent
variables (demographic, organizational and work
ergonomic factors), binary logistic regression
(Univariate and multivariate analyses) was used for
analyses. All variables related to incidence of LBP

in univariate analyses were entered into the
multivariate  analyses. Only the remaining
significant variables were included in the

multivariate analyses (A backward likelihood ratio
stepwise method was used). The odds ratio (OR)
was calculated, and a 95% confidence interval
(95% CI) was estimated. The significance level for
all tests was considered less than 0.05.

To respect the rights, principles, and
ethical considerations, all the subjects were aware
of the purpose and importance of the study.
Throughout the study, they were also assured that
the data was only used for research purposes, and
their information was confidentially reserved.
Nursing personnel were also stressed to the extent
that at any stage of research they could withdraw
from participating in the survey.

RESULTS

Out of 243 studied nurses, 87.7% were
women and 80.7% were married. Furthermore,
according to the classification of BMI, 1.6% of
individuals were underweight, 52.3% had normal
weight, and 40.7% of them were overweight and
5.3% suffered from obesity. The prevalence of
LBP in the studied subjects was 69.55% (Table 1).

Table 1. Demographic and organizational characteristics among nursing personnel, 2014

Variable Mean Standard deviation
Age (yr) 33.6 3.18
Weight (kg) 65.79 9.15
Stature (cm) 163.73 6.32
Work experience (yr) 10.69 6.37
BMI (kg/m?) 24.53 3.13
Classification Frequency (percentage)
. Rotational shift 205 (84.4)
Shift work Fixed shift 38 (15.6)
Pre-Bachelor’s degree 57 (23.4)
Education Level Bachelor's degree 158 (65.1)
Master's degree 28 (11.5)
Sex Female 213 (87.7)
Male 30 (12.3)
. Married 196 (80.7)
Marital status Single 47 (19.3)

The results of NMQ showed that the
prevalence of LBP among nursing personnel in the
period of 12 months was 69.55%. According to the
assessments conducted in 58 hospital wards by
MAPO method, 48.2% of the studied sections were

Published online: June 20, 2015

at average risk level of LBP. The results of PTAI
method also showed that 76.5% of the studied
subjects were at the second risk level (moderate
risk) of LBP (Tables 2 and 3).
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Table 2. The results of LBP risk Assessment by MAPO method among nursing personnel studied, 2014

Score The risk level of MAPO index Frequency Percent
0-15 Level 1: Negligible 7 121
151-5 Level 2: Medium risk 25 48.2
>5 Level 3: Sever risk 33 39.7
Total (Wards) 58 100

Table 3.The results of LBP risk Assessment by PTAI method among nursing personnel studied, 2014
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Score  The risk level of PTAIl index Frequency Percent
>80 Level 1: Negligible 22 9.1

60-80 Level 2: Medium risk 186 76.5
<60 Level 3: Sever risk 35 14.4

Total (Nursing personnel) 243 100

Based on the results of multivariate
logistic regression analysis, there was a significant
relationship between the prevalence of LBP and
variable work experience, shift work and the final

score of PTAI so much so that, with an increase in
one unit of work experience (years), the chances of
LBP had increased by about 9% (Table 4).

Table 4. The factors affecting the incidence of LBP based on univariate logistic regression among nursing personnel studied,

2014

. Univariate
Variable OR CI(OR) P-value
Age 1.12 1.01to2.21  *0.037
Work Experience  1.15 1.04to 1.61 *<0.001
BMI 1.14 1.09t03.30 *0.039
Work Shift 183 1.05t04.24 *0.013
Final score PTAI 114 1.06t02.98 *0.013
Final score MAPO 106 1.03to1.53 *0.048

Table 5. The factors affecting the incidence of LBP based on multivariate logistic regression among nursing personnel
studied, 2014

Variable Multivariate
OR Cl (OR) P-value
Work Experience 1.14 1.03to 1.57 *0.006
Work Shift 1.74 104t04.13 *0.031
Final score PTAl 1.12 1.05t02.67 *0.023
DISCUSSION among nurses in a typical Nigerian hospital, a
The results of the Study revealed Significant relationShip between aging and the

prevalence of LBP was 69.55 percent in a period of
12 months.

This prevalence indicates that many
nursing personnel suffer from LBP due to the
nature of their work at hospital sections and wards.

MSDs are considered as consequences
related to inappropriate ergonomic conditions in the
workplace. Nurses are exposed to MSDs due to the
nature of their heavy tasks [27] . This result is
consistent with the findings of others researchers
[8, 25, 28, 29], but in contrast with Smith et al.
study, where the most prevalence was in the
shoulder and leg regions respectively [30]. This
difference can be attributed to differences in
samples and their work environments.

In the present study, the results of logistic
regression analysis showed that one of the
associated factors in the incidence of LBP was
aging. Accordingly, the increase of a single unit of
age (a year), the chance of the prevalence of getting
LBP increases to 12%. In the study by Sikiru et al.
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increase of MSDs was reported in various parts of
the body, which supports the findings of the present
study [31]. Natural process of aging is associated
with deterioration of motor function and physical
capacity, which can cause the prevalence of pain in
musculoskeletal disorders [32].

Based on Logistic regression results,
another important factor in the incidence of LBP is
work experience. Accordingly, with increased work
experience, the chances of getting LBP increased
and these results are consistent with the study by
Reisee et al. [33].

The BMI-based result is an important
factor that can be considered as a contributing
factor to the incidence LBP among patient transfer
tasks (nursing personnel). In other words, with the
increase in every unit of BMI (kg/m?) chances, the
chance of getting LBP increases to 14%. Karahan
et al. confirm this significance as well [34].
However, the study by Atrchi et al. (on 454 nurses
of public hospitals in Iran), reported no significant
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relationship between the prevalence of LBP and
BMI which is in contradiction with the results of
the present study [35]. Maintaining the normal
body weight reduces the pressure on the spine and
abdomen, while excess weight can cause chronic
spasms in the lower back region.

Furthermore, the results of this study
indicate that the prevalence of LBP in nursing
personnel who had rotating shifts was more than
those with constant shifts were. In addition, this
relationship was statistically significant. By
changing constant or fixed shifts to rotating shifts,
the risk of getting LBP increases 1.83 times.
Moreover, some other studies confirmed the
relationship between work shift and the prevalence
of LBP [36-37]. Meanwhile, rotational shift was
recorded as one of the most important factors in the
incidence of LBP in nursing personnel [38]. The
relationship between work shift and incidence of
LBP can be due to work pressure during
unconventional times of the day and night [38].
The work done and its pressure in unconventional
shifts at night due to the lack of nursing personnel
can be more in comparison to day shifts. The body
also needs rest and recuperation during this period
is an important factor in the incidence of LBP.

The results of the evaluation of the 58
wards of the hospitals in this study by MAPO
method showed that about half of these wards
(48.2%) were at intermediate risk level, which is in
line with the study by Abedini et al. [25] and in
contrast with the study by Saremi and Khayati [39].
Based on the results of multivariable logistic
regression analysis, a significant relationship could
not be established between the prevalence of LBP
in nurses and the final score in MAPO method.
Perhaps, this lack of relationship was attributed to
the fact that in calculating the final MAPO score,
WF, EF and TF had more influence than other
factors and these factors had a relatively good
condition at the studied hospitals.

However, in  multivariable logistic
regression analysis, there was a significant
relationship between LBP and PTAI final scores.
Perhaps, the cause of this relationship can partly be
attributed to the criterion affecting PTAI index
such as work arrangement, mental stress of patient
transfer and physical load of patient transfer. It
should be noted that the results of this study are in
line with the results obtained by Abedini et al. [26].

According to this cross-sectional study,
casual relationships between risk factors and LBP
cannot be determined. On the other hand, this study
can provide the basis for decisions about risk
factors of LBP among nurses in follow-up studies.
In addition, the incidence of LBP among nursing
personnel was influenced by many organizational
factors, which had impact on the results of studies
such as Nurse-to- bed ratio. In addition, a
psychological factor in workplaces, which may
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affect the prevalence of LBP, was not included in
the study. Therefore, each of these factors can be a
cause of inconsistent results compared with other
studies.

CONCLUSION

The prevalence of LBP among nursing
personnel was high. According to results from
MAPO and PTAI risk assessment methods, most of
the nursing personnel were in the moderate risk
level (the second level). Based on the results, work
experience, work shifts and the final score of PTAI
index were the most important factors affecting the
prevalence of LBP. A significant relationship was
observed between the incidence of LBP and PTAI
risk assessment method, which confirmed the
effectiveness of this method (PTAI) in predicting
the incidence of LBP in patient transfer tasks.

In addition, regarding the importance of
the final score of PTAI index in the incidence of
LBP in patient transfer tasks (nursing personnel),
the modification of factors in this method
mentioned already are recommended.
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