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Abstract

Context: Nursing is a high-risk occupation, and intensive care units (ICUs) are one of the most sensitive
hospital wards.

Aim: This study aimed to determine the level of occupational hazards among nurses in the ICUs.

Setting and Design: This descriptive-analytical study was conducted on a total of 281 nurses in the ICUs of
tertiary care centers in Golestan and Mazandaran Universities of Medical Sciences in 2017.

Materials and Methods: Data were collected using a five-dimensional occupational hazard questionnaire.
Statistical Analysis Used: Data analysis was performed in SPSS software (version 16) and descriptive and
inferential statistics were considered statistically significant (P < 0.05).

Results: In this study, 75.1% of the nurses were female and 50.9% of the participants were within the age range
of 26-35 years. The total mean and standard deviation of occupational hazards was 3.20 = 0.66. In addition,
the mean values and standard deviations of chemical, ergonomic, biological, psychosocial, and organizational,
as well as physical hazards were reported to be 2.43 + 1.06, 2.6 = 0.82, 2.63 = 0.91, 3.38 = 0.7, and
3.38 = 0.86, respectively. According to the results, significant differences were observed between occupational
hazards and variables of gender, marital status, educational level, and work experience (P = 0.0001).
Conclusion: Occupational hazard level was moderate among nurses in the ICUs, and most of the damages
were related to the physical dimension. In addition to holding educational workshops in tertiary care
centers by the related officials, proper preventive plans must be designed to reduce occupational injuries.

Keywords: Hospital, Intensive care, Nurses, Occupational hazards

Address for correspondence: Dr. Akram Sanagoo, Nursing Research Center, Golestan University of Medical Sciences, Gorgan, Iran.
E-mail: sanagoo@goums.ac.ir
Received: 04 December 2018; Accepted: 14 Novomber 2018; Published: 15 January 2019.

INTRODUCTION

physical dangers, ergonomic hazards, attacks and beatings,
and negative effects of psychosocial and organizational

According to Gallant—Roman, nursing is one of the
hazardous occupations, in which the risks are four times
higher than those in other professions.!! The dangers that
threaten nurses include biological risks emerged from the
exposure to infectious agents, risks of chemical contacts,
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factors.”

Wears recognized that the main cause of accidents was
ergonomic problems and inappropriate equipment in a
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hospital in the UK.Pl In Nigeria, Ofili ¢/ a/ introduced
four main reasons regarding hospital incidents, which
were (1) the lack of access to appropriate protective
equipment, (2) behavior of staff, (3) inadequacy of
tools, and (4) excessive tendency toward high-speed
petformance.! Based on Ghahremani ¢ a/., most of the
hazards occurring for nurses were ergonomic hazards, such
as skeletal and muscular disorders, and physical hazards, for
instance, workplace poor ventilation and noise pollution.”!
In a study carried out by Nikpoor, the highest frequency
of hazards was related to skin contact with the blood and
other body fluids.! The protection of employees against
the occupational hazards has been mentioned as a key
principle by the World Labor Otganization since 1919.0"

The intensive care unit (ICU) is a special hospital ward, in
which critically ill patients are provided with comprehensive,
accurate, and ongoing care. Nurses in this section play
an important role in patient care.! On the other hand,
the ICU is inherently stressful due to complexity, active
nature, dynamism, and the type of hospitalized patients.
In addition, the use of complicated technical equipment
is one of the challenges in this ward and requires highly
focused nurses to propetly assess and provide appropriate
and timely care for the patients.” Therefore, these nurses
are exposed to different occupational hazards.!"”!

According to the literature, it is necessary and crucial to
identify the hazards related to the ICU and recognize the
appropriate strategies to prevent their occurrence in a way
that nurse health is not affected.'"'? As a result, considering
causes and types of occupational hazards in health-care
organizations is a repeatedly mentioned necessity. With
this background in mind, this study aimed to determine
the level of occupational hazards for nurses in the ICUs.

MATERIALS AND METHODS

Study design and participants

This descriptive-analytical study was conducted on a
total of 281 nurses working in the tertiary care centers in
Golestan and Mazandaran Universities of Medical Sciences
in Golestan and Mazandaran, Iran. The centers included
21 ICUs, which were burn, trauma, internal, general, and
coronary care units. The participants were selected through
stratified random sampling; in this regard, each tertiary care
center was first considered as a group. Then, the desired
number of the participants was randomly chosen from each
group proportional to the total number of nursing personnel.

The sample size was estimated based on a study conducted
by Arab et al!” In this respect, the mean value and

standard deviation of occupational hazards were reported
as 2.0 = 87.55 with the confidence interval of 95% and
accuracy of 0.1. Based on the following equation, the
minimum sample size was calculated as 117 and considering
the necessity of participant stratified random sampling
using correction factor equal to 2 and a 10% attrition, a
total of 281 nurses were selected for the present study.

_Zl,, xS 1.96° x0.55

2 X n,
=T 0.1 -

=117,n= =281

The inclusion criteria were the employment in the ICU of
one of the tertiary care centers at the time of the study,
a minimum degree of BSc in nursing, minimum work
experience of 3 months in an ICU, and no diagnosed
physical and mental problems. The exclusion criteria were
the lack of willingness to participate in the project and
incomplete questionnaires.

Tools

Data were collected using the occupational hazards
questionnaite designed by Arab ez a/. in 2015.1" 'The first
part of the questionnaire included 14 items regarding the
demographic and occupational characteristics. The second
part contained 58 items scored based on a five-point Likert
scale in five domains, which were physical (nine items),
biological (six items), chemical (six items), ergonomic
(eight items), psychological, organizational, and social
hazards (29 items).

The score of each dimension and total score were reported
as mean and standard deviation. To facilitate the data
analysis process, the scores were classified into three equal
parts by coin toss and divided from 1 to 2.33 at low level
of hazards, 2.34-3.66 at moderate level of hazards, and
3.67-5 at high level of hazards. The reliability and validity
of the questionnaire have been confirmed by Arab e a/!"

In the present study, the content validity of the questionnaire
was confirmed by ten faculty members and authorities in
the field. The test—retest method was applied regarding
the determination of the research tool reliability. The
questionnaires were distributed and collected among
20 participants twice with an interval of 10 days. The
correlation between the score of the first and second
times was estimated using Spearman’s correlation
coefficient (r = 0.78).

Data collection method

With prearranged coordination, the author referred to the
tertiary care centers and randomly selected the desired number
of the nurses from the name list in the ICUs proportional to
the total number of nursing staff in that hospital. First, the
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author introduced himself and explained the study objectives.
In addition, oral consent from the nurses was obtained before
entering into the study, and the participants were provided
with the questionnaires during rest time.

Data analysis

Data analysis was performed in SPSS software
(version 16, SPSS 16.0 Student Version for Windows
Inc. SPSS©2009) using descriptive (i.c., mean, standard
deviation, and frequency) and inferential (i.c., Chi-square
test, #test, and analysis of variance) statistics with the
confidence interval of 95%.

Ethical considerations

The present study was approved by the Regional Ethics
Committee in Medical Studies of Golestan (code:
IR.GOUMS.REC.1396.63) and Mazandaran University of
Medical Sciences and received the necessary licenses from
the Deputy of Research and authorities of the research
context. In addition, the participants were assured of the
confidentiality terms regarding their personal information.
Moreover, the participants were allowed to withdraw from
the project at any time.

RESULTS

In this study, 24.9% and 75.1% of the participants were
male and female, respectively. In addition, 50.9% of the
participants were within the age range of 26—35 years [other
demographic characteristics are shown in Table 1].

According to the results of the Chi-square test, no
significant difference was observed between the scores
of occupational hazards in Golestan and Mazandaran
Provinces [Table 2].

Table 3 tabulates the comparison of mean values of
occupational hazards with demographic characteristics of
nurses in the ICUs.

DISCUSSION

According to the results of the present study, the level
of occupational injuries for the nurses in the ICUs was
moderate. In this regard, Mahmoudi e# a/. reported the
incidence rate of occupational damages caused by sharp
wastes in emergency departments and the ICUs to be
high (67.9%) and moderate (37.5%), respectively.l'y
Similarly, Arab ef al. noticed that the level of occupational
injuries among nurses in the emergency department is
moderate,!” which is in line with the results of the present
study and may be due to the sensitivity of emergency
departments and the ICUs.

Furthermore, Ghahremani ef a/. reported that the level
of occupational hazards among health-care staff in the
hospital to be moderate.’! However, Juibati e a/. marked
that the level of occupational damages among nurses was
low,!"*l which is inconsistent with the findings of this study

Table 1: Demographic characteristics of nurses in tertiary
care centers in Golestan and Mazandaran, Iran, in 2017

Demographic Province Total,
characteristics Golestan, Mazandaran, n (%)
n (%) n (%)
Gender
Male 27 (27.8) 43 (23.4) 70 (24.9)
Female 70(72.2) 141 (76.6) 211 (75.1)
Age
20-25 13 (13.4) 27 (14.7) 40 (14.2)
26-35 46 (47.4) 97 (52.7) 143 (50.9)
36-45 28 (28.9) 48 (26.1) 76 (27.1)
46-60 10 (10.3) 12 (6.5) 22 (7.8)
Marital status
Single 16 (16.5) 51(27.7) 67 (23.8)
Married 81(83.5) 133 (72.3) 214 (76.2)
Educational level
BSc 88 (90.7) 168 (91.3) 256 (91.1)
MSc 9(9.3) 16 (8.7) 25 (8.9)
Type of employment
Permanent 60 (61.9) 64 (34.8) 124 (44.1)
Temporary-to-permanent 5(5.2) 29 (15.8) 34 (12.1)
Under a contract 7(7.2) 35 (19) 42 (14.9)
Corporate contract 5(5.2) 30 (16.3) 35 (12.5)
Conscription 20 (20.6) 26 (14.1) 46 (16.4)
Work experience
0-5 32 (33) 66 (35.9) 98 (34.9)
6-10 20 (20.6) 40 (21.7) 60 (21.4)
11-15 32 (33) 52 (28.3) 84 (29.9)
16-20 7 (7.2) 14 (7.6) 21(7.5)
>20 6(6.2) 12 (6.5) 18 (6.4)
Position
Shift supervisor 30 (30.9) 50 (27.2) 80 (28.5)
Head nurse 6(6.2) 13 (7.1) 19 (6.5)
Nurses with fixed working 3(3.1) 11 (6) 14 (5)
shifts
Nurses with rotating 58 (59.8) 110 (59.8) 168 (59.8)
working shifts
Type of intensive care unit
Trauma 18 (18.6) 7 (3.8) 25 (8.9)
Internal 30(30.9) 13 (1.6) 33 (11.7)
Surgical 29(29.9) 14 (7.6) 43 (15.3)
Coronary 1(1) 113 (61.4) 114 (40.6)
Burn 8(8.2) 18 (9.8) 26 (9.3)
General 11 (11.3) 29 (15.8) 40 (14.2)
Occupational injury records
1-3 69 (71.1) 119 (64.7) 188 (66.9)
4-6 11 (11.3) 21 (11.4) 3(11.4)
7-12 7 (7.2) 23 (12.5) 30 (10.7)
13-15 3(3.1) 12 (6.5) 15 (5.3)
>15 7 (7.2) 9(4.9) 16 (5.7)
Recent occupational
damager
Patient 43 (44.3) 95 (51.6) 138 (49.1)
Companion of patient 17 (17.5) 33 (17.9) 50 (17.8)
Physician 12 (12.4) 21(11.4) 33 (11.7)
Colleague 25 (25.8) 35(9) 60 (21.4)
Participation in training
courses
Yes 63 (64.9) 157 (85.3)  220(78.3)
No 34 (35.1) 27 (14.7) 61(21.7)
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Table 2: Comparison of occupational hazards and their dimensions for nurses in intensive care units of tertiary care centers in

Golestan and Mazandaran, Iran, in 2017

Dimension of occupational hazard Damage level of occupational hazard Province Test type Test result
Golestan, n (%) Mazandaran, n (%)
Biological Low 43 (44.3) 88 (47.8) Ve 0.656
Moderate 38 (39.2) 62 (33.7)
High 16 (16.5) 34 (18.5)
Total 97 (100) 184 (100)
Mean+SD 2.66+0.75 2.61£0.99 Total mean of two
provinces: 2.63+0.91
Chemical Low 47 (48.5) 98 (53.3) Ve 0.501
Moderate 34 (35.1) 52 (28.3)
High 16 (16.5) 34 (18.5)
Total 97 (100) 184 (100)
Mean+SD 2.38+0.95 2.32£1.12 Total mean of two
provinces: 2.1+43.06
Ergonomic Low 5(5.2) 9 (4.9) b 0.307
Moderate 37 (38.1) 54 (29.3)
High 55 (56.7) 121 (65.8)
Total 97 (100) 184 (100)
Mean+SD 2.90+0.76 2.98+0.85 Total mean of two
provinces: 2.0+6.82
Physical Low 21(21.6) 40 (21.7) Ve 0.195
Moderate 60 (61.9) 97 (52.7)
High 16 (16.5) 47 (25.5)
Total 97 (100) 184 (100)
Mean=SD 3.73+0.82 3.89+0.87 Total mean of two
provinces: 3.83+0.86
Psychosocial and organizational Low 8(8.2) 16 (8.5) Ve 0.653
Moderate 59 (60.8) 100 (56.6)
High 30 (30.9) 68 (34.9)
Total 97 (100) 184 (100)
Mean+SD 3.40£0.63 3.36+0.73 Total mean of two

provinces: 3.38+0.7

SD: Standard deviation

Table 3: Comparison of the total mean of occupational hazards with demographic characteristics of nurses in intensive care units

of tertiary care centers in Golestan and Mazandaran, Iran, in 2017

Occupational hazards Total (mean+SD)

P

T-test Analysis of variance
Gender Marital status Education level Work experience
Biological 2.63+0.91 0.0001 0.0001 0.0001 0.088
Chemical 2.1+43.6 0.0001 0.0001 0.0001 0.005
Ergonomic 2.0+£6.82 0.003 0.0001 0.0001 0.0001
Physical 3.83+0.86 0.088 0.0001 0.0001 0.037
Psychosocial and 3.38+0.7 0.0001 0.0001 0.098 0.0001

organizational

SD: Standard deviation

and may be due to the different types of participants in
other hospital wards. In general, the type of hospitalized
patients and high level of stress in the ICUs, compared
to those in other hospital wards, lead to increased stress
and the fatigue level of nurses, resulting in reduced
concentration, the increased risk of hurriedness, and
decreased precision. All these conditions can affect the
risk of damages in the ICUs.

In the present study, the highest level of occupational
damages was related to physical hazards. The results of a
study carried out by Nekoi Moghaddam e7 4/. demonstrated
that the frequency of physical damages for nurses was

95%.1" In addition, Orme ez al. reported that the ergonomic
hazards, particularly muscle pains, were the most frequent
occupational hazards.!"" Moreover, Fabunmi ¢7 a/. reported
that the incidence rate of physical hazards among nurses
was about 90.7%.1"*

In a study conducted by Shimizu ez a/, the highest physical
risk for nurses and nursing technicians was due to energy
consumption and inappropriate body movements while
performing responsibilities.'” Nonetheless, Arab ¢ al.
mentioned that the psychosocial and organizational hazards
had the highest mean values of occupational damages,!™”!
which is not in line with the findings of the present study.
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This lack of consistency between the results might be due
to the location of the project in a study performed by
Arab et al; since the nurses were selected from the ICU,
where they deal with the violent behaviors of clients and
heavy workload and high-stress level, which can affect
the psychosocial and organizational hazards related to
nursing, "’

In the present study, the lowest occupational hazards
were reported chemical hazards. In a study carried out by
Arab et al., chemical hazards had the lowest mean value of
occupational damages,!"” which is in accordance with the
results of the present study. On the other hand, Mbaisi
¢t al. marked that half of the nurses had skin damages.!"”!
In a systematic review conducted by Bousquet ¢z 4/, the
allergy prevalence to the latex was reported as 4.32% and
had a significant relationship with hand dermatitis and
asthma.l

Most of the nurses reported the high levels of ergonomic
damages. In the study performed by Arab e a/., the
ergonomic hazards (i.e., excessive standing to perform
activities related to occupational tasks and wrong
physical postures during tasks) were the most important
occupational risks."”) Furthermore, in a study carried out
by Aghakhani ez /P! this tisk was reported to be 41.7%.

Ghahremani ¢/ a/. reported that the most important
occupational hazards were related to ergonomic hazards,”!
which are in line with the findings of this study. In a
systematic review performed by Yassi and Lockhart,
nursing activities had the high level of risks, and there was
adequate evidence regarding a link between nursing duties
and ergonomic hazards such as spinal disorders.*

In total, 50% of the nurses were reported with the low
levels of damages considering biological hazards. In the
study conducted by Ghahremani e 4/, the biological
hazards were at the third level of occupational hazards
among nurses.”’ According to the results of a study
performed by Zeighami ef al., the risk of needle injuries
in emergency wards was three times higher than that in
other wards.”! Tabatabace ¢7 al. reported that the highest
occupational hazards were biological risks, such as skin
contact with blood and other body fluids."

In addition, Aghakhani ez /. demonstrated that the biological
hazards, especially skin contact with blood or other body
fluids, had the highest score among occupational hazards
among nurses,? which is not in line with the findings of
this study and might be due to the different questionnaires
and study participants (in addition to nurses, the personnel

of other hospital wards, including radiotherapy, laboratory
sciences, and physiotherapy, participated in the study).

Based on the results of the present study, it was indicated
that psychosocial and organizational risks were at a
moderate level. In a study carried out by Badrizadeh ez a/,
organizational risks wete reported as 53.8%.%! Lambert
et al. showed that nursing was ranked 27" out of 130
professions, in which it is needed to be referred to a
psychologist regarding mental health problems.?*!

The results of this study revealed that the level of
occupational hazards in male, married, and graduate
nurses with a high work experience was lower, compared
to that in other nurses. In a study conducted by Arab ¢z al.,
there was a significant relationship between the level of
occupational hazards with work experience, educational
level, employment status, and the training course.'”! Based
on the results of a study performed by Tabatabace ¢f a/., the
level of occupational hazards demonstrated a significant
association with gender, work experience, employment
type, marital status, and hospital type.” In the study carried
out by Nekoi Moghaddam e7 4/, it was revealed that gender,
educational level, and work experience had a significant
relationship with the level of occupational hazards.!"!
Moreovet, in the study performed by Ghahremani ¢z a/., a
significant relationship was observed between gender and
marital status with occupational hazards among nurses.

One of the major limitations of this study was sample
selection from limited wards and concentration only on the
1CUs, which restricted the generalizability of the results to
other wards in other hospitals. Another limitation was the
lack of using more valid clinical assessment methods such
as interviews. It is suggested that future studies should be
conducted to evaluate and compare occupational hazards
in all wards among all hospital staffs.

CONCLUSION

According to the results of the present study, the level of
occupational damages was at a moderate level among nurses
in the ICUs. It seems that in-service trainings, using proper
human resources proportional to the volume of activity,
providing safety and security equipment, monitoring
standard precautions by the authorities, as well as the proper
planning regarding working hours and right profession
designing, can be considered as solutions to reduce
occupational hazards. However, it should be noted that
recording these hazards by head nurses of the wards and
nurses themselves, as well as holding workshops to share
experiences and discuss relevant issues, can be effective
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strategies to recognize the sources of these hazards and
prevent the occurrence.
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