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Abstract 

Aims and objectives. The present study aimed to determine the prevalence and type of occupational 

injuries in nurses and their associations with workload, working shift, and nurses’ individual and 

organizational factors. 

 

Background. Nurses are vulnerable to occupational injuries due to the nature of their job. 

Design. A cross-sectional correlational design (based on STROBE Statement) was conducted. 

 

Methods. This study was conducted among 616 nurses of four public hospitals located in four 

different provinces in Iran. Data were collected using three questionnaires including an 

organizational and demographic questionnaire, an occupational injuries checklist and the NASA-TLX 

questionnaire (about mental workload). Chi square, one-way ANOVA and multivariate logistic 

regression was used in SPSS version 23.0 for statistical analysis. 

 

Results. Blood and body fluid exposures had the highest prevalence (47.4%) among all injuries. 

Needle stick injuries showed a significant relation with gender, age, number of shifts in a month and 

work experience. With increase in mental workload, needle stick injuries increases by 35%. Also, 

injuries reported by nurses working in rotating shifts were 15-53% more than nurses working in fixed 

shifts. 

 

Conclusion. Working in rotating shifts and work overload was significantly related to all injuries. 

Decreasing nurses’ mental workload, introducing guidelines and efficient training in shift work 

schedules can help decrease occupational injuries among nurses. 

 

Relevance to clinical practice. In order to reduce occupational injuries among nurses, in addition to 

incorporating advanced management and technology, it is necessary to pay attention to 

psychosocial, individual and organizational risk factors related to occupational injuries and their 

frequency in nurses. Also, reducing personnel’s mental and occupational pressure should be 

considered. 

 

Key words: Workload, injuries, Occupational, Nurses  
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Introduction  

Occupational injuries can cause decreased occupational performance, increased medical costs, and 

loss of human resource and working hours (Bahcecik & Ozturk, 2009). The Bureau of Labor Statistics 

has reported that from three million injuries and nonfatal diseases recorded in 2014, 177000 cases 

happened in nursing and residential care facilities and its incidence was considerably higher than 

other industries. Moreover, 108000 of these accidents resulted in taking days away from work, job 

transfer or restrictions (Bureau of Labor Statistics, 2014). 

 

In addition to the direct costs, occupational injuries may impose several indirect costs for patients, 

families and co-workers including mental, physical and psychological consequences (Gonçalves, da 

Silva, Lima, & al, 2008). Occupational injuries can also influence nurses’ social life and can 

deteriorate their economic situation (García-Herrero, Mariscal, García-Rodríguez, & al, 2012). 

 

The National Institute for Occupational Safety and Health (NIOSH) aims to decrease occupational 

injuries, diseases, and deaths through regular surveillance. Blood borne pathogens are one of the 

most important occupational safety and health hazards for healthcare providers’ worldwide (Shiao, 

McLaws, Lin, & al, 2009). 

 

Exposure to blood borne pathogens can happen by subcutaneous injuries, needle sticks, injuries 

caused by sharp objects or exposure of the mucous membranes to body fluids (Kasatpibal, Whitney, 

Katechanok, & al, 2016). People exposed to these injuries, are seriously vulnerable to diseases like 

hepatitis B, C and HIV  which have serious life threatening complications(Priya, Krishnan, 

Jayalakshmi, & al, 2015). 

 

A US study including 15 national monitoring systems for healthcare workers and 45 hospital 

exposure prevention programs, estimated that the number of percutaneous injuries in healthcare 

providers was annually 384,325 cases (Panlilio, Orelien, Srivastava, & al, 2004). In addition, trips, 

slips and falls cause a high rate of lost-workday injuries (Bell, Collins, Tiesman, & al, 2013) and 

patient handling plays a key role in back injuries among nurses(Akbari, Akbari, & Abadi, 2017). 

Working and organizational conditions are factors potentially involved in the occurrence of 

occupational injuries (García-Herrero et al., 2012).  

Among working factors, it seems like workload can increase absence from work, occupational 

injuries, medical errors and burnout by affecting healthcare providers’ physical and mental health 

(Robazzi, Mauro, Secco, & al, 2012). Nurses’ heavy workload can cause adverse outcomes not only 

for nurses, but also for patients (Myny, Van Goubergen, Gobert, & al, 2011). These adverse 

outcomes can include stress, dissatisfaction, burnout (Leiter & Laschinger, 2006; Spooner-Lane & 

Patton, 2007) and patients’ prolonged hospitalization and even death (Kane, Shamliyan, Mueller, & 

al, 2007). 
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Honda et al (2011) showed that the incidence of cuts by sharp instruments, as one of the most 

important occupational injuries among nurses can increase due to heavy workload (Honda, 

Chompikul, Rattanapan, & al, 2011). There has been worldwide effort to increase safety in the 

healthcare sector, improve healthcare quality and decrease patient injuries. Nowadays, most 

developed countries acknowledge the fact that advanced management and technology is not 

enough to promote safe behaviors in the workplace, and in order to achieve safety and prevent 

injuries, in addition to managerial systems and implementing safety principles; reducing health 

personnel’s mental and occupational pressure should be considered (Rahimi, Ahmadi, & Akhond, 

2004). 

 

This study was conducted to determine the prevalence and type of occupational injuries in nurses 

and the role of workload, and nurses’ individual and organizational factors in these occupational 

injuries. Recognizing and evaluating factors associated with occupational injuries among nurses, can 

help managers find proper interventions to improve nurses’ working condition, reduce adverse 

outcomes and promote safety. 

 

The research questions in this study are: What are the most frequent occupational injuries? and 

What workload, individual and organizational factors are associated with nurses’ occupational 

injuries? 

 

Methods 

Design 

A cross-sectional observational design was conducted. 

 

Population and sampling 

This investigation was done in two parts. First, the prevalence and type of occupational injuries in 

nurses was determined from August 2015 to February 2016; and then the association between 

individual-organizational factors with occupational injuries was investigated. Participants included 

nurses working in four public hospitals in the cities of Babol, Kerman, Mashhad, and Hamedan. 

These cities were chosen respectively from the North, South, East and West of Iran. In each city, one 

public hospital was chosen randomly. The criteria for choosing the hospitals were having at least 

four main wards which were internal medicine, surgery, gynecology and obstetrics; and pediatrics.  

The study population included all 1485 nurses working in the four selected hospitals. Then, 616 

eligible nurses were selected by stratified random sampling from different hospital wards. However, 

five nurses did not thoroughly complete their questionnaires and the response rate was 92.2%.  
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The inclusion criteria were holding a bachelor degree in nursing (as a minimum degree), working as a 

full-time nurse, not working in a second job, not suffering from mental or physical problems, and 

working at least one year in the current medical ward. Nurses who were not interested to 

participate or had not thoroughly completed the questionnaires were excluded. This research was 

prepared based on the Strengthening the Reporting of Observational studies in Epidemiology 

(STROBE) checklist for cross-sectional study (See Supplementary File 1). 

 

Measures 

Data collection tools included the following questionnaires: 

A demographic information questionnaire which was used to collect individual data including: 

gender, age, marital status, education and clinical experience; and organizational data including: 

employment status, shifts per month, job position, ward, attending occupational injury prevention 

training and shift work status. Shift work refers to a work schedule that includes regular and 

irregular working hours, which are not inside the range of the routine working hours which is 7 am - 

6 pm (Khosro, Alireza, Omid, & al, 2011). Since the studied nurses worked in morning, afternoon and 

night shifts, they were classified into fixed and rotating shifts. 

 

Nurses’ occupational injuries were asked through a researcher-made questionnaire that was made 

for the purpose of this study. There were no reliable databases about nurses’ occupational injuries in 

Iran’s hospitals. Therefore, researchers used previous studies to list the common occupational 

injuries among nurses. In national and international studies, numerous different occupational 

injuries have been reported among nurses. In this study, only the most frequent occupational 

injuries found in the literature were selected. These injuries were: 1- Sharps Injuries (SIs), 2- Needle 

Stick Injuries (NSIs), 3- Blood and Body Fluid Exposures (BBFEs), 4- Drug and Chemical Splash in the 

Eyes (DCSEs), 5- Slip, Trip and Fall Injuries (STFIs), 6- Back Pain because of Patient Handling Tasks 

(BPPHTs). Needle stick injuries are wounds caused by needles that accidentally puncture the skin, 

whereas Sharps Injuries are skin-penetrating stab wounds caused by sharp instruments, such as a 

lancet, scalpel, trocar, scissors, drill bit, sawing blade, or broken glass. A self-evaluating occupational 

accident questionnaire was prepared which included the 6 injuries mentioned above, and asked 

about the occurrence (Yes\No) and the frequency (once, twice, and more than thrice) of these 

injuries during the last 6 months. 

 

 

Perceived workload was one of the important explanatory variables in this study. There are different 

ways to estimate nurses’ workload, including bed to nurse ratio which is an objective index and 

perceived workload which is a subjective index. The workload perceived by nurses is influenced by 

different items as well as personal difference in coping with workload and the bed to nurse ratio; 

although it may not be a flawless way for assessing workload. In addition, the bed to nurse ratio is 

also influenced by other factors such as “Inpatient bed occupancy ratio”. In this study, mental 
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workload was assessed by the NASA-TLX (Task Load Index) questionnaire which evaluates different 

dimensions of perceived workload. The NASA-TLX was first used to assess workload in aviation, and 

is a valid tool to assess workload among healthcare providers as well (Young, Zavelina, & Hooper, 

2008). The validity and reliability of this questionnaire has been approved in different languages 

including Persian (Malekpour, Mohammadian, Malekpour, & al, 2014; Mohammadi, Mazloumi, & al, 

2013). This questionnaire is a multidimensional tool that allows task level workload’s score to be 

estimated based on a weighted average of ranks in six subgroups. These six subgroups include 

mental demand, physical demand, temporal demand, performance, effort and frustration. Mental 

demand means the psychological and cognitive requirements for performing tasks. Physical 

demands include the ability to perform pushing, pulling, lifting and other activities related to the 

task. Immediate demand, evaluates constraints for completing a task. Effort assesses how much 

physical and mental work is required for a certain level of performance. Frustration assesses 

continuity, stress and satisfaction and it depends on completion of the task.  The sixth subgroup, 

performance, has been developed to measure success or satisfaction against performance as well as 

completion of given tasks. Each subgroup, describes a special characteristic that is utilized for 

explaining the general aspects of workload. The three initial subgroups are in relation with workload 

demand that is imposed subjectively. And the remaining illustrates interactions with tasks. The 

twenty one-step bipolar scales are used to gain ratings on these dimensions, resulting in a score 

between 0 and 100, and a higher score indicates the higher experienced workload. This tool 

estimates the workload experienced by the employee through combining these six dimensions (Hart, 

2006). 

 

Ethical considerations 

This study was approved by the Ethics Committee of Kerman University of Medical Sciences in 

September, 2016 (Ethics Code No. 930280). Researchers explained the aims of the study to the 

nurses in charge of each ward and the staff nurses. Written consent was inquired before completing 

the questionnaires. The participants were assured that they could leave the study whenever they 

wanted. 

 

Data collection 

After ethics approval, permission from the universities and hospitals under their supervision was 

sought, and required documents were given to the hospitals. Researchers visited the hospitals on all 

days of the week and in two working shifts (morning and afternoon) in order to be able to enroll all 

nurses; and asked them to complete the questionnaires.  Completing each questionnaire took about 

one hour. The questionnaires were completed by the nurses themselves and were then collected by 

the researchers. 
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Data analysis 

Descriptive statistics were reported for all variables. The Kolmogorov-Smirnov test was used to 

determine data normality and the Levene’s test was used to show equality of variances. Logistic 

Regression analysis was used to identify risk factors for the dichotomous occupational injuries 

variable (Yes/No). All analysis was done by SPSS version 23.0. 

 

Results 

The total number of nurses that participated in this study was 616. Their mean age was 35.02 ±8.07. 

Participants were mostly female (68%), and 44.5% of them aged between 30 to 39 years, 75.6% of 

them were married and only 12% of them had work experience more than 21 years. Most of the 

participants (453 persons) were practicing nurses (73.5%) and 30.5% (188 persons) were working in 

Intensive Care Units (ICUs). In this study about 70% of nurses worked in rotating shifts, but had 

duties similar to fixed-shift nurses (Table 1). 

 

Occupational injuries reported by nurses according to type are shown in Table 2. The highest rate 

was “BPPHTs” and “BBFEs” and more than one third of the nurses had reported at least one of these 

injuries in the last six months. Among the reported injuries, “DCSEs” had the lowest rate. There was 

a significant difference between “SIs”, “NSIs”, and “BBFEs” between the hospitals.  

 

The different dimensions of workload in different hospitals have been shown in Table 3. From the 

different dimension of perceived workload in all hospitals, “MD” had the highest score. In all 

subscales, except “EF” and “FR”, there was a significant difference between hospitals. 

 

In order to determine the effect of individual and organizational factors as well as workload on 

nurses’ occupational injuries, the incidence of adverse outcomes (a dichotomous variable) was 

entered into crude and multivariable logistic regression models. Shift work and Workload Index 

(NASA TLX) were independent variables in all events (Table 4). 

 

 

Discussion 

It is difficult to access detailed information about nurse’s occupational injuries in Iran, as there is no 

database regarding nurses’ occupational injuries in most hospitals. Based on this study, the rate of 

BBFEs, BPPHTs, SIs, and NSIs in the past 6 months reported by the nurses were respectively 47.4%, 

36.2%, 25.3%, and 24.7%. 
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A study from Thailand showed that BBFEs had the highest and SIs had the lowest rate of occurrence. 

Furthermore, the occurrence rate of NSIs was 23.68% that was similar to the present study. The 

population surveyed in their study included 2031 surgical technologists of whom almost 70% had 

received no training about preventing occupational injuries (Kasatpibal et al., 2016). 

 

Based on the report of the Exposure Prevention Information Network (EPINet) in 2012, in the US, the 

occurrence rate of BBFEs and NSIs were 47.7 and 36.2%, respectively (EPINet, 2012). This report 

shows that despite adopting control measures for decreasing occupational injuries, their occurrence 

rate has increased, even in developed countries. 

 

The occurrence rate of BBFEs in Thai nurses, in a 5-year period was 4.2 per year (Chaiwarith, 

Ngamsrikam, Fupinwong, & al, 2013). The high occurrence rate of occupational injuries can be due 

to lack of continuous education and theoretical training programs. In the present study, more than 

one third of the nurses had not taken any occupational injury prevention training during the last 

year. In addition, there was no guideline about preventing BBFEs, BPPHTs, SIs, and NSIs in the 

hospitals under study. However, the prevalence of occupational injuries in this study was much less 

than the Raeissi et al (2015) study conducted in a women’s teaching hospital in Iran (Raeissi, Omrani, 

Khosravizadeh, & al, 2015). 

 

The highest rates of SIs and NSIs among hospitals were related to hospital B, which had the highest 

number of nurses working at the emergency ward (31.6%) in comparison to the other hospitals. As 

acute healthcare is necessary in emergency wards, nurses have to work faster and consequently this 

may increase errors and mistakes. The higher rate of injuries in hospital B, could be due to this 

difference. Also, Hospital B had more young nurses (age group 20 to 29 years old) than other 

hospitals. It can be argued that young nurses are more inclined and have a better culture to report 

incidents than older nurses.  

 

Hospitals B and D had the highest rate of BBFEs among the other two hospitals. Initial surveys 

showed that the population under study in these two hospitals was more in the range of 20-29 

years, also 79.1% and 85.0% of the participants from hospitals B and D were practicing nurses and 

due to the nature of their job were more in contact with blood and body fluids than their supervisors 

and head nurses. 

Our results showed that with decrease in clinical experience, the number of shifts in a month 

increased, as well as mental workload and SIs occurrence. Also, the occurrence of SIs in nurses with 

rotating shift work was higher than nurses with fixed shifts. The number of shifts in a month can be 

considered as an index of the physical workload experienced by nurses.  A study on healthcare staff 

in China has reported that among 98118 nurses, 7642 nurses had experienced SIs at least once in the 

last month. In addition, healthcare staff with less than 10-years work experience reported SIs more 

than those with more than 10-years work experience. They mentioned some possible factors like 
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high clinical workload, lack of safety culture and not using safety and protecting equipment such as 

Personal Protective Equipment, as contributing factors. They also mentioned that the nurse to bed 

ratio was 1:2.3; that shows a high physical workload, and this could be related to increased SIs (Gao, 

Hu, Suo, & al, 2017). In Egypt, 50% of the healthcare staff which include nurses, medical doctors and 

cleaners reported at least one case of SIs during the last year. Furthermore, there was a significant 

correlation between SIs, shift work and work experience. Unlike this study, there was not any 

significant relation between age group and SIs (Zawilla & Ahmed, 2013). Kasatpibal et al (2016) 

reported that the occurrence of SIs in morning and evening shift works was higher than night shift 

works, which they thought resulted from doing more surgery in these shifts (Kasatpibal et al., 2016). 

 

In the present study, there was a significant relation between NSIs and gender, age, number of shifts 

in a month, clinical work experience, shift work, and workload. The odd ratio for NSIs in female 

nurses was 32% more than male nurses. A significant correlation between NSIs with aging and 

number of shift works per month among nurses has been found by Gholami et al(Gholami, Borji, 

Lotfabadi, & al, 2013). Smith et al (2006) found that NSIs in nurses aged less than 27 years was 4.5 

folds more than other nurses, in South Korea (Smith, Choe, Jeong, & al, 2006). Our study showed 

that the odd ratio for NSIs in nurses with less clinical experience was more than nurses with more 

work experiences, which was in line with the results of Honda et al’s study in 2011 in Thailand 

(Honda et al., 2011). Increase in the number of shift works per month is an important factor in the 

occurrence of NSIs mentioned in other investigations (Honda et al., 2011; Kakizaki, Ikeda, Ali, & al, 

2011). Zhang et al (2015) found a significant relationship between NSIs, age and ward among nurses 

working in a teaching hospital in China. In their study, 80% of NSIs had happened among nurses aged 

25 or younger. In their study the surgical department had the highest rate of NSIs which was in 

contrast with this study. Almost 50% of participants in their study had work experience less than 5 

years, and this probably explains the difference in NSIs between different wards and the high 

occurrence rates (Zhang, Gu, Cui, & al, 2015). In a study conducted by Lo et al (2016), working hours 

in a week, age and ward were reported as factors affecting such injuries. They also showed that 

shortage in the number of nurses resulted in increased workload, that consequently increased 

occupational injuries and illness among Thai nurses (Lo, Chiou, Huang, & al, 2016). Furthermore, a 

study in Iran found that high workload is the main reason for 33% of needle injuries (Nejadghaderi, 

Safizadeh, & Khanjani, 2012). 

 

According to our findings, the odds of BBFEs in female nurses was less than male nurses which is in 

line with Shaghaghian et al’s study in Iran (Askarian, Shaghaghian, Gillen, & Assadian, 2008). This 

finding was also similar to surveys conducted in France (Denis, Ecochard, Bernadet, & al, 2003), 

Australia (Dement, Epling, Østbye, & al, 2004), and the US (Clarke, 2007). In addition, in this present 

study, the odds of BBFEs in nurses having less than 10 years’ work experience was more than 

experienced nurses, which was similar with Kasatpibal et al’s findings in Thailand (Kasatpibal et al., 

2016). Experienced nurses can probably protect themselves better from blood and body fluids. On 

the other hand, experienced nurses due to their higher knowledge and more professional skills are 

able to prevent injuries better than new personnel (Clarke, 2007). Increased  working years has been 

introduced as an effective factor on the increased rate of BBFEs among nurses in Ethiopia (Yenesew 
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& Fekadu, 2014). The healthcare staff in Yugoslavia who worked in rotating shifts had more injuries 

in comparison with nurses working in fixed day shifts; although, the relation was not significant 

(Marković-Denić, Branković, Maksimović, & al, 2013). Other investigations showed significant 

correlations between prolonged shift work (more than 8 hours), rotating shift work and night work 

with BBFEs (Zhao, Bogossian, & Turner, 2010). Quan et al (2015) reported that workload had a 

negative correlation (r= -0.12) with standard precautions for occupational injuries. They showed that 

increase in Chinese nursing staff’s workload worsened the use of standard precautions methods. 

Previous studies show that shortage in nurses increases workload and work pressure; and therefore, 

nurses lose their concentration on the given tasks and this consequently increases the rate of BBFEs 

(Quan, Wang, Wu, & al, 2015). 

 

In this study, the rate of STFIs was 45% more in women than men. This trend is similar to the findings 

of Mogale et al’s study (2015) which reported that 73% of the healthcare providers in South Africa, 

in which STFIs had happened were women (Mogale, Malangu, & Huma, 2015). In other studies, this 

proportion reached 80% (Miller, 2013; Yeoh, Lockhart, & Wu, 2013). However, most healthcare 

providers in different countries are women and this can explain the high proportion of women 

involved.  Our findings also showed that the rate of STFIs was significantly less in young rather than 

old nurses. Other investigations have also shown the relation between STFIs and aging (Mogale et 

al., 2015; Troy, Donovan, & Grabiner, 2009). Falls are in relation with aging and results from 

decreased neuromuscular function. This explains the reason why older employees face STFIs more 

than young ones (Yeoh et al., 2013). Among occupational groups, nurses are more vulnerable to 

STFIs. These findings are similar to Bell et al (2013) and Yeoh et al (2013) in the US that reported high 

rates of STFIs in nurses (Bell et al., 2013; Yeoh et al., 2013). Shift work and workload were two other 

factors affecting the occurrence of STFIs in our study. Yeoh et al (2013) concluded that shortage in 

the number of nurses, puts excess pressure on nurses and consequently increases their workload 

and occupational injuries (Yeoh et al., 2013). American nurses have faced harmful work situation 

such as long working hours, shift work, high physical and mental demand tasks, time constraints and 

heavy workload, and this can result in serious occupational burnout (Han, Trinkoff, & Geiger-Brown, 

2014). This increases the possibility of occupational injuries as well as related injuries like STFIs. 

 

Results show that aging as well as increase in number of shifts per month, work experience and 

workload results in increase in BPPHTs and these injuries happen more in men than women, in 

emergency wards than other wards, and in nurses than other occupations. Shieh et al (2016) 

reported aging and working years as two risk factors that increase the prevalence of low back pain. 

In their study, Thai nurses who worked averagely more than nine hours a day were more prone to 

low back pain. Furthermore, they found that decrease in nurse to bed ratio increases physical 

workload and consequently increases the prevalence of low back pain among nurses. In their study, 

there was not a significant relation between low back pain, job position, education and marital 

status (Shieh, Sung, Su, & al, 2016). Akbari et al in Iran, found that increase in body mass index (BMI) 

and nurse to bed ratio could be a risk factor for BPPHTs. Nurse to bed ratio, as an index for physical 

workload, can increase the prevalence of back pain. In addition, women experienced low back pain 

three folds more than men (Akbari et al., 2017) which is in line with our study. In Arsalani et al’s 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

study in Iran (2014) gender, wards and shift work were related to low back pain among nurses. Also, 

carrying patients, prolonged standing, high work demand, low job satisfaction and awkward 

postures were related to low back pain (Arsalani, Fallahi-Khoshknab, Josephson, & al, 2014). 

 

In the present study, occupational injury prevention training showed no significant relation with 

injuries. This fact, probably shows the ineffectiveness of our trainings in preventing occupational 

injuries that might be because of unsuitable training, or theoretical and non-practical education. 

However, research done in Iran and other countries has shown that occupational injuries can be 

prevented by training (Cheetham, Thompson, Liira, Afilaka, & Liira, 2016; Samaei, Raadabadi, 

Khanjani, & al, 2015). 

 

Research strengths, limitations and suggestions 

The present study was one of the first studies about the rate of occupational injuries among nurses 

and its related factors in Iran. One of the strengths was that this study was conducted in four 

different provinces of Iran which makes the results more generalizable than other studies. 

Additionally, this study tried to consider a set of occupational injuries that were not all reported in 

previous studies.  

 

One of the limitations was that nurses participating in this study either had rotating shifts or worked 

only during the day. This situation did not allow us to determine the shift with the highest rate of 

occupational injuries. Another limitation was the lack of an integrated database about occupational 

injuries in the hospitals under study. Thus, we had to collect occupational injuries information based 

on a self-evaluated questionnaire. The last limitation was not including factors such as burnout, 

violence, infections and workplace understaffing that can affect the rate of occupational injuries. It is 

suggested that future researchers consider other factors such as time of shift work and number of 

occupational injuries and conduct stronger longitudinal studies about this topic. 

 

Conclusion 

The highest rate of occupational injuries was related to BPPHTs and BBFEs. Working in rotating-shifts 

and work overload is an important issue among healthcare providers especially nurses. These risk 

factors were associated with all injuries investigated in this study. Reducing mental workload along 

with other routine safety precautions, can not only decrease the rate of occupational injuries, but 

also decrease socio-mental stress at work, and increase occupational safety and satisfaction. 

We highly recommend that a nation-wide database be established to collect occupational injury 

information from nurses. This system can be equipped with a computerized anonymous form that 

nurses can directly report occupational injuries without any fear of getting blamed. Therefore, the 

health care managers can become aware about the rate of different occupational injuries and their 

related factors, and can effectively work to reduce these injuries.  
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What does this paper contribute to the wider global clinical community? 

 This paper contributes to the growing research and helps recognize the common types of 

occupational injuries among Iranian nurses. 

 This study provides information about workload, individual and organizational factors which 

affect occupational injuries among nurses. 

 These, can help managers improve nurses’ working conditions, reduce adverse outcomes 

and promote their safety.  
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Tables 

Table1.  The demographics of the participating nurses  

 

Variables 
Hospital A 
n =177 (%) 

Hospital B 
n =158 (%) 

Hospital C 
n =134 (%) 

Hospital D 
n =147 (%) 

Total 
n =616 (%) 

Individual Characteristics      

  Gender 

Female 116 (65.5) 120 (75.9) 96 (71.6) 87 (59.2) 419 (68.0) 

Male 61 (34.5) 38 (24.1) 38 (28.4) 60 (40.8) 197 (32.0) 

  Age(years) 

20-29 44 (24.9) 53 (33.5) 26 (19.4) 47 (31.9) 170 (27.6) 

30-39 76 (42.9) 57 (36.1) 54 (40.3) 87 (59.3) 274 (44.5) 
≥40 57 (32.2) 48 (30.4) 54 (40.3) 13 (8.8) 172 (27.9) 

  Marital status 

Married 138 (78.0) 105 (66.4) 106 (79.1) 117 (79.6) 466 (75.6) 

Unmarried 39 (22.0) 53 (33.6) 28 (20.1) 30 (20.4) 150 (24.4) 

Employment Status 

Permanent 48 (27.1) 45 (28.5) 56 (41.8) 47 (32.0) 196 (31.8) 

Contract 129 (72.9) 113 (71.5) 78 (58.2) 100 (68.0) 420 (68.2) 

  Shifts per month      

≤ 30 57 (32.2) 37(23.4) 38(28.3) 55(37.4) 187(30.3) 

> 30 120(67.8) 121(76.6) 96(71.6) 92(62.6) 429(69.7) 

  Education Level 

Bachelor of Science 122 (68.9) 120 (75.9) 101 (75.4) 96 (65.3) 439 (71.3) 

Master of Science/Doctor of Philosophy 55 (31.1) 38 (24.1) 33 (24.6) 51 (34.7) 177 (28.7) 

  Clinical Experience (years) 

10 ≥ 92 (52.0) 75 (47.5) 56 (42.8) 72 (49.0) 295 (47.9) 
11-20 68 (38.4) 53 (33.5) 59 (44.0) 67 (45.6) 247 (40.1) 
≥ 21 17 (9.6) 30 (19.0) 19 (14.2) 8 (5.4) 74 (12.0) 

Organization Characteristics 

  Job position 

Nurse 116 (65.5) 125 (79.1) 87 (64.9) 125 (85.0) 453 (73.5) 

Supervisor 48 (27.2) 20 (12.7) 31 (23.2) 12 (8.2) 111 (18.1) 

Head nurse 13 (7.3) 13 (8.2) 16 (11.9) 10 (6.8) 52 (8.4) 

  Ward 

Internal wards 52 (29.4) 50 (31.6) 19 (14.2) 27 (18.4) 148 (24.0) 

Surgical wards 71 (40.1) 38 (24.1) 12 (8.9) 27 (18.4) 148 (24.0) 

Intensive Care Units  (ICUs) 26 (14.7) 20 (12.7) 70 (52.3) 72 (49.0) 188 (30.5) 

Emergency ward 28 (15.8) 50 (31.6) 33 (24.6) 21 (14.2) 132 (21.5) 

Occupational injury prevention training 

Yes 105 (59.3) 85 (53.8) 93 (69.4) 112 (76.2) 395 (64.1) 

No 72 (40.7) 73 (46.2) 41 (30.6) 35 (23.8) 221 (35.9) 

  Shift Work 

Rotating 135 (76.3) 120 (76.0) 94 (70.1) 90 (61.2) 439 (71.3) 

Fixed 42 (23.7) 38 (24.0) 40 (29.9) 57 (38.8) 177 (28.7) 
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Table2. Occupational injuries reported by nurses on duty in the last 6 months 

 

Occupational 

injuries  
Frequency 

Hospital 
A 
N. (%) 

Hospital 
B 
N. (%) 

Hospital 
C 
N. (%) 

Hospital 
D 
N. (%) 

Total 
N. (%) 

p-

Value* 

Sharps Injuries 

Occurrence 35(19.7) 68(42.9) 28(21.1) 25(17) 156(25.3) 

0.002 
Once 18 (9.9) 25 (15.9) 5 (3.5) 10 (6.8) 58 (9.4) 

Twice 2 (1.2) 5 (3.2) 7 (5.3) 10 (6.8) 24 (3.9) 

Three times and more   15 (8.6) 38 (23.8)  16 (12.3) 5 (3.4) 74 (12.0) 

Needle Stick Injuries 

Occurrence 48(27.2) 68(42.9) 19(14.1) 17(11.9) 152(24.7) 

<0.001 
Once 35 (19.8) 33 (20.6) 7 (5.3) 10 (6.8) 85 (13.8) 

Twice 4 (2.5) 4 (2.4) 5 (3.5) 5 (3.4) 16 (2.9) 

Three times and more   9 (4.9)  31 (19.8) 7 (5.3) 2 (1.7) 49 (8.0) 

Blood and Body 
Fluid Exposures 

Occurrence 61(34.6) 83(52.3) 63(47.4) 85(57.6) 292(47.4) 

0.038 
Once 18 (9.9) 18 (11.1) 14 (10.5) 27 (18.6) 77 (12.5) 

Twice 4 (2.5) 12 (7.9) 12 (8.8) 20 (13.6) 48 (7.8) 

Three times and more   39 (22.2) 53 (33.3) 38 (28.1) 37 (25.4) 167(27.1) 

Drug and Chemical 
Splash in the Eyes 

Occurrence 15(8.6) 23(14.3) 7(5.3) 7(5.1) 52(8.5) 

0.223 
Once 9 (4.9) 8 (4.8) 2 (1.8) 5 (3.4) 24 (3.9) 

Twice 4 (2.5) 5 (3.2) 5 (3.5) 0 (0.0) 14 (2.3) 

Three times and more   2 (1.2) 10 (6.3) 0 (0.0) 2 (1.7) 14 (2.3) 

Slip and Trip and 
Fall Injuries 

Occurrence 22(12.4) 20(12.7) 19(14.1) 2(1.7) 63(10.2) 

0.098 
Once 7 (3.7) 10 (6.3) 8 (6.3) 2 (1.7) 27 (4.4) 

Twice 11 (6.2) 8 (4.8) 5 (3.5) 0 (0.0) 24 (3.9) 

Three times and more   4 (2.5) 2 (1.3) 6 (4.3) 0 (0.0) 13 (1.9) 

Back Pain in Patient 
Handling Tasks 

Occurrence 61(34.5) 60(38.0) 48(35.8) 52(35.6) 221(35.9) 

0.976 
Once 37 (21) 18 (11.1) 16 (12.3) 25 (16.9) 96 (15.6) 

Twice 9 (4.9) 20 (12.7) 9 (7.0) 10 (6.8) 48 (7.8) 

Three times and more   15 (8.6) 22 (13.9) 23 (17.5) 17 (11.9) 77 (12.5) 

 

* Chi-square test. 

 

 

 

 

 

 

 

 

 

 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

Table 3. NASA-TLX subscales reported by nurses in different hospitals 

 

Workload Subscale 
Hospital A 
Mean (SD) 

Hospital B 
Mean (SD) 

Hospital C 
Mean (SD) 

Hospital D 
Mean (SD) 

Total 
Mean (SD) 

p-Value* 

Mental Demand 74.7 (21.5) 68.3 (20.1) 60.4 (24.4) 62.5 (24.2) 67.3 (23.1) 0.001 

Physical Demand 40.0 (18.0) 43.1 (19.1) 55.2 (20.6) 58.7 (25.6) 48.3 (22.1) <0.001 

Temporal Demand 55.8 (25.7) 64.3 (20.6) 53.5 (21.0) 50.1 (22.1) 56.3 (23.1) 0.008 

Performance 46.9 (32.6) 56.1 (27.2) 51.1 (27.4) 64.8 (19.6) 54.1 (28.3) 0.002 

Effort 50.3 (24.7) 58.2 (23.5) 47.6 (27.5) 56.2 (25.6) 52.1 (25.5) 0.07 

Frustration 44.6 (25.5) 54.1 (31.5) 45.1 (26.2) 52.7 (27.4) 49.2 (27.8) 0.085 

NASA TLX 65.3 (13.8) 61.5 (16.7) 63.2 (14.2) 68.9 (11.4) 64.7 (14.4) 0.029 

 

*One-way ANOVA 
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Table4. Factors related to occupational injuries: Odds Ratios from multivariate logistic regression 

 

Predictors 

Occupational injuries 

SIs NSIs BBFEs STFIs BPPHTs 

Odds ratio (95% CI) Odds ratio (95% CI) Odds ratio (95% CI) Odds ratio (95% CI) Odds ratio (95% CI) 

Individual Characteristics 

Gender 

Male vs Female - 0.68 (0.49-0.92)** 2.02 (1.06-4.54)* 0.65 (0.44-0.96)* 1.67 (1.28-2.44)* 

Age (year) 

30-39 vs 20-29 - 0.71 (0.65-0.77) * - 1.57 (1.09-2.23)* 2.08 (0.79-5.50) 

≥40 vs 20-29 - 0.63 (0.52-0.85) * 
- 2.51 (1.02-3.89)* 2.27 (1.01-5.19)* 

Years 

11-20 vs 10 ≥ 0.49 (0.41-0.83)* 0.66 (0.45-0.97) * 0.87 (0.78 - 0.97)* - 1.27 (1.41-3.93) * 

≥21 vs 10 ≥ 0.38 (0.25-0.81)* 0.51 (0.32-0.75) * 0.71 (0.62 - 0.81)** - 2.61 (1.04-7.43) * 

Shifts per month 
1.62 (1.27-1.97)* 1.59 (1.09-2.64)** - - 2.89 (1.38-6.03)* 

Organizational Characteristics 

Job position 

Supervisor vs Nurse - - - 
0.47 (0.19-0.99)* 0.82 (0.74-0.91)* 

Head Nurse vs Nurse - - - 
0.66 (0.35-1.25) 0.63 (0.46-0.93)* 

Ward  

Surgical wards vs Internal wards - - - 
- 1.49 (0.61-3.69) 

Intensive Care Units vs Internal wards - - - 
- 1.78 (0.73-4.33) 
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Emergency ward vs Internal wards - - - 
- 2.33 (1.02-5.31)* 

Shift Work 
0.64 (0.45-0.92)* 0.47 (0.51-0.88)** 0.79 (0.63-0.98)* 0.85 (0.46-0.94)* 0.69 (0.49-0.97)* 

Workload Index (NASA TLX) 
1.04 (1.01-1.06)* 1.35 (1.12-1.67)* 1.04 (1.02-1.07)* 1.03 (1.01-1.08)* 1.04 (1.01-1.06) * 

 

* P<0.05, ** P<0.01  

 

 

 


