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Abstract Although nursing students are more prone to occupational hazards and injuries in the course of their clinical
training activities, they have not been the primary focus of any published study of exposure incidents in Gaza strip,
Palestine. The aim of this study was to describe the prevalence of exposure to occupational hazards among nursing students
and to determine the degree to which occupational safety and health control strategies are applied. A cross sectional
descriptive study was conducted at the faculty of nursing in the Islamic University of Gaza, Palestine. The results from 114
respondents showed that 44.3% were exposed to at least one of the occupational hazards. Exposure to psychological
hazards was the highest (56.6%) followed by accidental hazards (44%), chemical hazards (43.9%), and biological hazards
(39.8%), while the lowest was the physical hazards (39.3%). Needle-stick injuries when using sharp devices were reported
by 45.5% of the students. About 67% were exposed to verbal or physical abuse while 43.0% were exposed to the x-rays and
other types of radio-graphical procedures. Irritation of skin, eyes and nose was quite prevalent among students (48%) due to
exposure to hazardous chemical substances. Although most of the participants (97.4%) were fully aware of using Personal
Protective Equipment and safety regulations, only 25% were actually compliant. In conclusion, most of the nursing
students were exposed to at least one of the five occupational hazards. It is important therefore to continuously encourage
behavioral changes, promotion of safety measures and application of occupational health services to minimize
workplace-induced injuries.
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known to be a high-risk subgroup for these events, nursing
1. Introduction students may be at even greater risk due to their limited
clinical experience [7]. According to a British study, nursing
students have not been the primary focus of any published
study of exposure incidents, and nursing students were twice
as likely to experience a sharp-related injury as "trained"
nurses [8].

In Gaza strip, nursing schools have increased from one to
five institutes in the last decade and offered many degree
programs. Unfortunately, no previous study was conducted
in Gaza strip to tackle this serious issue. All of the studies
have focused on the occupational hazards experienced by the
registered health care workers in the Palestinian health
institutions. Therefore, this study aimed to focus on the
occupational hazards that nursing students may face during
their training period and the preventive measures they use to
protect themselves and their patients.

It is widely acknowledged that nurses are a crucial
component of the healthcare system. They are an integral
part of clinical services and have primary responsibility for a
significant proportion of patient care in most healthcare
settings [1]. Nurses are prone to occupational hazards and
injuries in the course of their day to day activities in the
health care settings [2]. Given the nature of nursing working
environment, responsibilities and duties, nurses are on the
frontline of numerous occupational hazards such as
biological/infectious disease, chemical risks, environmental/
mechanical risks, physical risks, and psychosocial risks [3-6].
The safety of nurses from workplace-induced injuries and
illnesses is important to nurses themselves as well as to the
patients they serve. The presence of healthy and well-rested
nurses is critical to providing vigilant monitoring, empathic
patient care, and vigorous advocacy. Although nurses are 1.1, Literature Review
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times more often than physicians [9]. A study in Pakistan
revealed that in addition to very high rates of NSIs, low
safety practices including inadequate vaccination coverage,
unavailability of infection control guidelines and other
preventive facilities were reported [10]. Other studies found
that injuries from contaminated needles and other sharp
devices used in healthcare settings have been associated with
transmission of more than 20 different blood borne
pathogens to nurses such as hepatitis B and HIV [11, 12]. In
Gaza strip, a study conducted by Eljedi reported that 66% of
health care workers had been injured by needles or sharp
medical instruments in Gaza hospitals [13]. A hospital-based
cross sectional study conducted in a general Hospital in
Malaysia found that the prevalence of NSIs was 12.5%
among nurses [14].

1.1.2. Musculoskeletal Injury Exposure

The largest share of hospital injuries and accidents result
from puncture wounds and injuries associated with handling
heavy equipment [5]. Back injuries account for the most
job-related days lost [15]. In a study by Meier [16] found that
38% of all nurses are affected by back injuries, nearly all of
these injuries (98%) are due to nurses lifting and moving
patients manually. Further, de Castro states ‘“Work-related
musculoskeletal disorders are the leading occupational
health problem plaguing the nursing workforce’’ [17].

1.1.3. Chemical Hazards

There are a variety of chemical hazards related to patient
treatment and maintenance of a proper environment in the
hospitals. As a result hospital and health care workers are
thought to be the largest group at risk from these chemicals.
These Substances commonly used in the health care setting
can cause asthma or trigger asthma attacks [5]. In many ways,
these chemical hazards appear to be the most dangerous, as
it's more difficult to determine their short- and long-term
effect on nurse.

1.1.4. Workplace Violence Exposure

Compared to other healthcare workers, nurses face a
higher level of risk of violence. More than 9.5% of general
nurses working in general hospitals are assaulted annually
[18]. Gerbrich et al. [19] reported that rates of both physical
(13.2%) and non-physical (38.8%) violence are on the rise
for emergency department, home/long term care, intensive
care, and psychiatric/behavioral care nurses. Similarly,
McPhaul and Lipscomb [20] stated that the majority of
threats and assaults to nurse arise from patients.

1.1.5. Physical Hazards

Physical hazards include fires and burns from laser beams,
noise levels from technical equipment, electrical burns and
fires [5], and ionizing radiation from x-rays, fluoroscopy,
image intensifiers, radioactive implants and other therapeutic
radiation procedures.

2. Methodology

The primary purpose of this paper is to investigate two
empirical questions: first, to determine the incidence of
occupational hazards exposure in Islamic University school
of nursing as reported by students during their clinical
training in the health care settings; and second, to determine
the degree to which occupational safety and health control
strategies are applied in this accredited nursing school. To
achieve these goals, a two-part, researcher-developed
questionnaire was developed. Part 1 of the questionnaire
collected demographic data and programmatic data for all
respondents and assessing the total number of exposure
incidents experienced by respondents in clinical education
settings. In Part 2 of the questionnaire, the respondents were
asked whether they had access to various items of Personal
Protective Equipment (PPE) in their clinical educational
settings and whether they ever had the opportunity to use
various safety engineered devices. To check the validity of
the questionnaire, the questionnaire was distributed in April
2012 to a group of experts with different backgrounds
(Education and nursing fields) and a pilot study was carried
out on sub sample of students (30 students) and accordingly
some modifications were done.

2.1. Participants

There were a total of 305 students in the second, third and
fourth level in the college of nursing. Those students are
distributed for training in different health institutes sectors
(governmental, United Nation, and private) which include
primary, secondary and tertiary levels of prevention. The
questionnaire was distributed in May 2012 to 150 nursing
students. They were surveyed directly after final exams to
include their entire nursing student experiences and to
eliminate respondent concerns that their schools of nursing
would learn of non-reported incidents.

2.2. Ethical Considerations

The ethical and administrative considerations were taken.
The ethical approval and administrative permissions to
perform the study were obtained from the faculty of nursing
at the Islamic University of Gaza. Every participant in the
study received a complete explanation about the purpose of
the study. All participants signed consent forms before
participation. Anonymity and confidentiality —were
maintained all over the study period. Time allocated for
filling the questionnaire was 15-20 minutes.

2.3. Data Analysis

SPSS version 18 was used to analyze the data. Frequency
and percentages were calculated for describing the
socio-demographic and academic variables. Cross tabulation
was conducted to determine the relationships between two
variables or more. Proportions were used to rank the
incidence of the hazards from highest to lowest. T-test and
analysis of variance (ANOVA) were performed to compare
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means between groups regarding occupational hazards. P
value < 0.05 was determined as statistically significant.

3. Results

3.1. Demographic Characteristics

From a group of 150 students, 114 successfully completed
questionnaires were obtained (overall response rate 76 %).
There were 17 students from the second year (15 % of the
total), 40 from the third (35%) and 57 from fourth (50 %).
Most of the respondents were male (61.4%); about 50% had
"very good" cumulative average and 72% live in refugee
camps in Gaza strip (Table 1).

Table 1. Demographic characteristics of the nursing students

Variable Number Percent
Male 70 61.4
Gender
Female 44 38.6
2" year 17 15
Level of study 3" year 40 35
4" year 57 50
Good 49 43
Cumulative Very Good 57 50
average
Excellent 8 7
City 24 21
Residency Camp 82 72
Village 8 7

3.2. Exposure Incidents

Table 2 presented the incidence rates of the different
occupational hazards that the students encountered during
their clinical training in the health care settings in Gaza strip.
As it is presented in the table, exposure to psychological
hazards was the highest followed by accidental hazards,
chemical hazards, and biological hazards, while the lowest
incidence rate was the exposure to the physical hazards.
About 44.3% of the students were exposed to at least one of
the five occupational hazards investigated in this study.

Table 2. Occupational hazards reported by nursing students during clinical
training

Occupational hazard Percent Rank
Accidental 44.0 2
Physical 39.3 5
Chemical 43.9 3
Biological 39.8 4
Psychological 56.6 1
Total 443

3.2.1. Accidental Hazards

There were different exposure incidents experienced by
the respondents. The most common exposure was

Needle-stick Incidents (NSIs) with rate (45.5%) when using
syringes and other sharp devices. The second hazard in this
category was back injuries with rate (37.7 %) due to lifting
and moving patients manually.

3.2.2. Psychological Hazards

Exposure to psychological hazards among the respondents
was high with rate 56.6%. About 67% experienced
psychological stress while 45.3% faced a significant risk of
injuries from assaults by patients or their families.

3.2.3. Biological Hazards

The most common biological hazard experienced by the
respondents was the exposure to parasites and worms when
dealing with patients' skin or their secretions (41.2%). The
second biological hazard was the exposure to the
blood-borne diseases with rate 38.3%. However, none of the
respondents infected by human immunodeficiency virus
(HIV) and hepatitis B virus (HBV).

3.2.4. Chemical Hazards

There were different exposure incidents to chemicals
experienced by 43.9% of the respondents with symptoms
ranged from dermatitis and asthma to anaphylaxis.

Hazardous chemical exposure occurred in a variety of
forms-including aerosols, gases, and skin contaminants-from
medications used in practice. Exposure can occur on an acute
basis, up to chronic long-term exposures, depending upon
practice sites and compounds administered; primary
exposure routes were pulmonary and dermal. About half of
the participants (48.0%) reported frequent irritation in their
eyes, skin and nose due to the inhalation of chemical
particles, touching disinfectants and contaminated materials
and splashes of irritating fluids. Allergic reaction to Latex
was reported by 43% of students which ranges from mild
redness of the skin to severe itching and irritation.

3.2.5. Physical Hazards

About 43.0% reported that they were exposed to the x-rays
and other type of radiographical procedures during clinical
training either in the radiology departments or in other
hospital settings.

3.2.6. Occupational Hazards and Socio-Demographics

To measure significant differences between the study
variables (gender, level of study year and cumulative
average) and exposure to occupational hazards, we used T
test and one way ANOVA analysis. According to table (3),
there are significant differences between male and female
students in regards to the exposure to physical (P=0.003) and
biological hazards (P = 0.013). Male students were more
exposed to these two hazards than females (Physical: Mean
for male = 2.51 and for female = 2.11; Biological: Mean for
male = 0.794 and for female = 0.446). Moreover, there are
significant differences between the level of study and both
psychological hazard (P=0.018) and physical hazard
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(P=0.001) in favor to students in fourth-year level because
students at level four spend more time in the training in the
hospital than other students in the college. However, no
significant differences were found between cumulative
averages and the incidence of the occupational hazards
(P-value > 0.05).

3.3. Using Personal Protective Equipment and Safety
Regulations

Although almost all respondents recalled access to
latex/vinyl gloves with rate 97.4% during their clinical
educational experiences, 30% of the students used latex
gloves several times with different patients. When
respondents were asked whether they ever had the

opportunity to use other safety devices during their student
clinical experiences such as goggles, coats and surgical
masks, 79.5% of respondents recalled the use of coats during
collecting blood samples and 67% of respondent were
wearing special coat in x-ray room. About 95.6% of the
students confirmed that they used standard methods when
they deal with medical wastes. Most of the students (83%)
are fully aware of using good body mechanics and
engineering devices during positioning and transferring
patients to prevent muscle strains (Table 4).

Using t-test and one way ANOVA analysis, Table (5)
identified no significant differences between study variables
(Gender, cumulative average and level of study year) and
using PPE (p-values: 0.994; 0.855; 0.106 respectively).

Table 3. T test and one-way ANOVA to measure differences between the study variables and occupational hazards

Occupational hazards
Variable
Accidental Physical Chemical Biological Psychological
Gender
T-test 1.827 3.001 0.271 2.535 1.286
P-value 0.070 0.003* 0.787 0.013* 0.201
Cumulative average
F-test 0.376 0.998 1.462 1.520 1.604
P-value 0.687 0.372 0.236 0.223 0.206
Study level
F-test 2.41 4.17 1.04 1.62 7.47
P-value 0.095 0.018%* 0.358 0.203 0.001*

Table 4. The application of preventive measures among the nursing students in Gaza strip

Preventive Measure Response rate
Students wash their hands immediately after removing gloves or other personal protective 94.7%
equipment. e
Students wash or flush hands or other skin areas with soap and water after contact with blood or 95.3%
other potentially infectious materials. =
When the potential exists for exposure to blood borne pathogens, it is prohibited to eat, drink, 5%
apply cosmetics, and handle contact lenses in work areas. ?
Students must remove all personal protective equipment before leaving the work area. 91.8%
All students must wear personal protective equipment such as gloves, gowns, laboratory coats, 79.5%
face shields or masks, and eye protection when potentially exposed to blood borne pathogens. e
Students must discard contaminated sharps immediately or as soon as feasible into containers. 95.6%
Students may use latex gloves several times with different cases. 30%
Students must wear special coat inside x-ray room. 67%
Students use safe lifting techniques and engineering control devices during patient movement 83%
and handling. ?

Table 5. Differences between the study variables and safety regulations

Variables Using PPE and safety regulations P value
Gender
(t-test) 0.009 0.993
Cumulative average
(F-test) 0.636 0.855
Level of study
(F-test) 1.513 0.106

* P values were significant at <0.05.
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4. Discussion

In this study, most of the respondents were male with
"very good" cumulative averages. There were 15%
sophomores, 35% juniors and 50% senior students. About
72% live in refugee camps in Gaza strip.

It was very interesting in this study to indicate that
exposure to psychological hazards was the highest among all
occupational hazards for nursing students. This could be
explained by the fact that Gaza strip is a very poor area in
which the hospitals suffer from severe shortages in
infra-structure, equipment, supplies and human resources.
This made the students to feel that they were unable to
provide the best level of care for their patients. Moreover,
recurrent wars in Gaza with their overwhelming burden on
hospitals developed feelings of helplessness and
hopelessness among students. However, such results are in
opposite to many studies in which physical risks were the
most common hazards reported by registered nurses and
nursing students [21, 22].

The exposure to needle-stick injuries (NSIs) was the most
common (45.5%) in the accidental category. This finding is
strongly supported by the researches cited concerning (NSIs).
The NSI prevalence rate among nursing students in other
countries seems to vary widely [23]. For example, Yassi and
McGill found that 12% of their students working in a large
medical center had an NSIs [24]. Among Chinese nursing
students, the NSIs rate was around 32% [12] compared to 9%
of Taiwanese nursing students [25] and 15% of Italian
nursing students [26]. However, a study conducted in Gaza
strip to evaluate the compliance of HCWs with the universal
safety precautions found that 66% of health care workers had
been injured by needles or sharp medical instruments in
Gaza hospitals [13]. This indicated that not only the students
in Gaza strip but also the registered HCWs are at higher risks
for blood-borne diseases because of the high incidence of the
NSIs.

In spite of high prevalence rate of NSIs in our study, none
of the respondents infected with human immunodeficiency
virus (HIV) and hepatitis B virus (HBV); students'
immunization against vaccine-preventable diseases such as
HBYV before clinical training was a very important protective
factor against this infectious disease. The second hazard in
this category was back injuries (37.7%) due to lifting and
moving patients manually. These findings are consistent
with previous research where occupation-related back pain
affected 38% of nurses in USA. At the same time, 12% of
those affected were thinking of leaving nursing because of
back pain [5].

In the psychological category, about 67% of the students
experienced psychological stress due to the nature of nursing
profession which requires spending long time with people
who are suffering, working with unconscious clients and
caring for dying patients. Moreover, work at night (between
9 pm and 8 am) and rotating shifts (shifts that change
periodically from days to evenings or nights) lead to
long-term insomnia and excessive sleepiness and inability to

adapt sleep hours adequately on these shifts. Furthermore,
45.3% also faced a significant risk of injuries from assaults
by patients or their families. Those who were carrying
weapons in emergency departments in Gaza strip (due to
political instability) created the opportunity for severe or
fatal injuries.

This finding is strongly supported by other studies
concerning psychological hazards. In a survey of more than
43000 nursing personnel in five countries, 17-39 percent
planned to leave their job in the next year due to physical and
psychological demands [5]. It was reported that rates for both
psychological (38.8%) and physical (13.2%) violence are on
the rise for emergency department, home/long term care,
intensive care, and psychiatric/behavioral care nurses [19];
and most of these threats and assaults to nurse arise from
patients [20].

Regarding using Personal Protective Equipment and
safety regulations, it was clear that most of the students were
fully aware of safety regulations; however, there was
noncompliance in some areas such as eating, drinking,
applying cosmetics, and handling contact lenses in work
areas when the potential risk exists for exposure to
blood-borne pathogens. Such finding confirms that
knowledge of occupational safety precautions does not
necessarily impact compliance [14, 27]. This study also
revealed no significant differences in using PPE based on
gender, cumulative average and level of study; this may be
due to the fact that all students received strict instructions
and close supervision about appropriate and effective use of
PPE.

5. Conclusions

This study indicated that there are several key areas of
concern existing within field settings that linked with
incidents and accidents. These factors included biological /
infectious disease, chemical exposure, environmental /
mechanical hazards, physical risks and psychosocial risks.
Furthermore, it was important to include both accidents and
incidents when dealing with these concerns because it is in
these "incident" situations where the potential lies for
accidents to occur.

The frequency of exposure incidents in this study revealed
the potential for nursing student's acquisition of
life-threatening hazard infection. The discovery that most of
these exposure incidents were potentially preventable by
using existing safety-engineered devices and routine safety
practices provides a mandate for nursing education. Nurse
educators must ensure that students are knowledgeable about
mechanisms of disease transmission, and different type of
occupational hazards and the safety regulation. Nursing
students need to know the characteristics and benefits of
safety engineered devices so that they value them and lobby
for their use when they enter practice environments. Nurse
educators must also educate health care administrators about
studies documenting device efficacy. A safe practice
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environment for nursing students and also for practicing
health care professionals may depend on their actions.

ACKNOWLEDGMENTS

We would like to express our gratitude to all students in
the college of nursing at the Islamic University of Gaza who
participated in the study. Many thanks also go to the
academic and administrative staff at the college for their
cooperation and assistance. Their sincere contributions made
this research fruitful and possible.

REFERENCES

(1]

[4]

(5]

(7]

[10]

Ramsay JA (2005): New Look at Nursing Safety: The

Development and Use of JHAs in the Emergency Department.

Journal of SH&E Research, Vol. 2, Num. 2. pp. 2-18.

Isara AR, Ofili AN (2012): Prevalence of occupational
accidents/Injuries among health care workers in a federal
medical centre in southern Nigeria. West Afir J Med., Jan-Mar;
31(1):47-51.

Senthil A, Anandh B, Jayachandran P, Thangavel G, Josephin
D, Yamini R, Kalpana B (2014): Perception and prevalence of
work-related health hazards among health care workers in
public health facilities in southern India. Int J Occup Environ
Health., Dec 8 [Epub ahead of print].

Kemp A and Jenkins P (1992): Gender and technological
hazards: women at risk in hospital settings, Organization and
Environment, 6; 137.

Carayon, P and Gurses, AP (2008): Chapter 30. Nursing
workload and patient safety-A human factors engineering
perspective. In: Patient Safety and Quality: An
Evidence-Based Handbook for Nurses. Agency for
Healthcare Research and Quality, Rockville, MD, USA.
www.ahrq.gov/qual/nurseshdbk/docs/CarayonP  NWPS.pdf.

American Nurses Association (2014). Healthy Work
Environment, Work Environment, Health and Safety Survey.
http://www.nursingworld.org/MainMenuCategories/Workpla
ceSafty/Healthy-Work-Environment/Work-Environment/201
1-HealthSafetySurvey.html.

Smith D and Leggat P (2005): Needle stick and sharps
injuries among nursing students, J Adv Nurs., Sep; 51(5):
449-55.

Schaffer S (1997): Preventing Nursing Student Exposure
Incidents. Journal of Nursing Education, Nove; 36 :416-20.

Denis MA, Ecochard R, Bernadet A, Forissier M (2003): Risk
of occupational blood exposure in a cohort of 24,000 hospital
healthcare workers: Position and environment analysis over
three years. Journal of Occupation and Environmental
Medicine, 45(3); 283-288.

Afridi AA, Kumar A, Sayani R (2013): Needle stick
injuries--risk and preventive factors: a study among health
care workers in tertiary care hospitals in Pakistan. Glob J
Health Sci., Apr 14;5(4):85-92.

[11]

[12]

[14]

[15]

[16]

(18]

[19]

[20]

[21]

(22]

(23]

[24]

37

Perry J, Jagger J, Parker G (2003): Nurses and needle sticks,
then and now. Nursing, Apr;33(4):22.

Ramsay J, Denny F, Szirotnyak K (2006): Identifying nursing
hazards in the emergency department: A new approach to
nursing job hazard analysis. Journal of Safety Research, 37(1):
63-74.

Eljedi A and Dalo S (2014): Compliance with the National
Palestinian Infection Prevention and Control Protocol at
Governmental Paediatric Hospitals in Gaza Governorates.
SQU Medical Journal, August, Volume 14, Issue 3.

Bhardwaj A, Sivapathasundaram N, Yusof MF, Minghat AH,
Swe KM, Sinha NK (2014): The Prevalence of Accidental
Needle Stick Injury and their Reporting among Healthcare
Workers in Orthopedic Wards in General Hospital Melaka,
Malaysia. Malays Orthop J., Jul;8(2):6-13.

Uhl J and Wilkinson W (1987): Aching backs? A glimpse into
the hazards of nursing. AAOHN Journal, 35: 13-17.

Meier E (2001): Ergonomic standards and implications for
nursing. Nursing Economics, 19: 31-32.

de Castro AB (2004): Handle With Care: The American
Nurses Association’s campaign to address work-related
musculoskeletal disorders. Online Journal of Issues in
Nursing, 9:3.

Wells J and Bowers L (2002): How prevalent is violence
towards nurses working in general hospitals in the UK?
Journal of Advanced Nursing, 39(2): 230—- 240.

Gerbrich S, Church T, McGovern B, Hansen H (2004): An
epidemiological study of the magnitude and consequences of
work related violence: The Minnesota nurses’ study.
Occupational and Environmental Medicine, 61(6), 495-503.

Mc Phaul K and Lipscomb J (2004): Workplace violence in
healthcare: Recognized but not regulated. Online Journal of
Issues in Nursing, 9:3.

Kurt V, Mcgrowder D, Crawford T, Alexander-Lindo R, and
Irving R (2010): Prevalence of injuries and reporting of
accidents among health care workers at the university hospital
of the west indies. International Journal of Occupational
Medicine and Environmental Health, 23(2):133 — 143.

Hussain JSA, Ram SM, Galinde J, Jingade RRK (2012):
Occupational Exposure to Sharp Instrument Injuries among
Dental, Medical and Nursing Students in Mahatma Gandhi
Mission’s Campus, Navi Mumbai, India. J Contemp Dent.,
2(2):1-10.

Bhargava A, Mishra B, Thakur A, Dogra V, Loomba P (2013):
Assessment of knowledge, attitude and practices among
healthcare workers in a tertiary care hospital on needle stick
injury. Int J Health Care Qual Assur., 26(6):549-58.

Yassi A and McGill M (1991): Determinants of blood and
body fluid exposure in a large teaching hospital: Hazards of
the intermittent intravenous procedure. American Journal of
Infection Control, 19(3): 129-135.

Shiao JS, Mclaws ML, Huang KY, Guo YL (2002): Student
nurses at high risk for needle stick injuries. Annals of
Epidemiology, 12: 197-201.

Puro V, De Carli G, Petrosillo N, Ippolito G.(2001) Risk of
exposure to bloodborne infection for Italian healthcare



38

Ashraf Eljedi:

Prevalence and Response to Occupational Hazards among Nursing Students in

Gaza Strip, Palestine: The Role of Personal Protective Equipment and Safety Regulations

workers, by job category and work area. Infection Control  [27] Salehi AS and Garner P (2010): Occupational injury history

and Hospital Epidemiology, 22(4):206-210.

and universal precautions awareness: a survey in Kabul
hospital staff. BMC Infect Dis., 10(1):19.



