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Introduction: One of the important issues in health sector is the quality of care provided to patients. 
The quality of care involves a number of elements, and patient safety is one of its most important 
components. The goal of this study was to determine the relationship between the occupational 
stresses of operating room technologists with their patient safety performances in Medical - 
Educational hospitals affiliated to Iran University of Medical Sciences in 2016-17. 
Materials and Methods: This is a descriptive cross-sectional study conducted on 128 operating room 
technologists selected by census methodology from teaching hospitals affiliated with Iran University 
of Medical Sciences. The data were collected using three questionnaires of demographic 
information, safe surgery, and Expanded Nursing Stress Scale (ENSS). Data analysis was done 
using independent t-test, ANOVA, and Pearson’s correlation coefficient by SPSS software. 
Results: Mean score of occupational stress among operating room technologists under study was 
119.11 with a standard deviation of 40.57, which indicated an occupational stress level higher than 
the median score of the tool, which was equal to 114. The results showed that mental and physical 
factors as well as the social work environment were among stressors with a mean of 2.15±0.75, 
2.09± 0.75, and 2.08±0.87, respectively. Also, Pearson correlation test showed that occupational 
stress had a significant inverse correlation with the performance of operating room technologists in 
terms of patient safety (p=0.05, r= -0.174). 
Conclusion: The results showed that occupational stress had a significant inverse correlation with 
performance in terms of patient safety. 
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Introduction 
The health sector is one of the most important areas for the development of sustainable health in human societies, which is 
directly related to human health and is responsible for the serious task of maintaining and restoring health to the human 
community [1]. One of the important issues in health sector is the quality of care provided to patients that is composed of a 
number of elements, from which patient safety is among the most important components [2]. As one of the main components 
of quality of health services, patient safety means avoiding any injury and damage to the patient while providing health care 
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to them. National Patient Safety Foundation (NPSF) in 2010 has defined patient safety as the avoidance, prevention, and 
improvement of side effects or harm caused by health care processes [3]. Surgical safety is also an important component of 
patient safety. In 2008, the World Health Organization evaluated the safety of hospital surgery by presenting a checklist. A 
number of studies have been conducted to determine the impact of this checklist, the results of which indicate the effect of 
the checklist on the rate of surgical complications, patient mortality, etc. [4]. Van Klei et al. examined 25513 cases and 
found that the patient mortality rate fell from 3.13% to 2.85% after the checklist was implemented [5]. On the other hand, 
occupational stress is also among the most important issues associated with human behavior, which has transpired in 
workforce performance for many reasons. Stress is seen at a widespread and complex level in all human activities. It is a 
problem that in its severe form can lead to mental deterioration and the emergence of psychological-behavioral disorders in 
the community [6]. Nurses are constantly exposed to stress due to the critical nature of their occupation, so that stress has 
become a well-known component of modern nursing and a challenge to the nursing profession [7]. The operating room is a 
tense and stressful place in a hospital, and surgical technologists work in one of the most challenging and nerve-racking 
areas of a hospital due to the complexity and expertise required for patient care [8, 9]. According to the reports of 
Association of PeriOperative Registered Nurses (AORN) in 2009 and Centers for Disease Control and Prevention in 2013, 
operating room nurses are at a high risk because of long working hours, unexpected work conditions, and exposure to 
stressful factors [10]. 
 
Materials and Methods 
The population of this descriptive-cross sectional study consisted of 128 operating room technologists in teaching hospitals 
of Iran University of Medical Sciences who were selected by census methodology. Data collection tool includes three parts. 
The first part was the questionnaire of demographic data such as age, sex, marital status, education level, type of 
employment, overtime hours, working shift, and work experience. The second part was Expanded Nursing Stress Scale 
(ENSS) questionnaire to measure occupational stress. ENSS is a revised version of Nursing Stress Scale (NSS), which was 
developed by Gary Taft and Anderson (1981). The 57 items of the questionnaires are arranged in a five-point Likert scale, 
and the subject should choose one of the options based on the frequency of the considered experience as follows: 1) I'm not 
at all stressed, 2) I'm sometimes stressed, 3)I'm often stressed, 4) I’m extremely stressful, and 0) This situation does not 
concern my tasks. This questionnaire evaluates occupational stress in three dimensions of mental, physical, and social work 
environment as well as nine sub-scales including Death and Dying, conflict with physicians, Inadequate preparation, 
problems with supervisors, problems with peers, workload, Uncertainty concerning treatment, patients and their families, 
and discrimination in the workplace. The occupational stress score is obtained by summing up the questions, which ranges 0-
228, with higher scores indicating a higher level of occupational stress in the operating room technologists. In the study of 
Farhadi et al., the content validity method was used to determine the validity of the tool. To determine the reliability of the 
questionnaire, the test re-test method was used. The total correlation coefficient of the tool in this study was 0.99. Also, the 
Cronbach's alpha coefficient was used to assess the internal consistency of the questionnaire, which was equal to 0.96 for the 
whole questionnaire [11]. Moreover, the reliability of the questionnaire was approximately 0.96 in the study of Milutinovich, 
and the reliability of the subscales of the questionnaire was 0.65-0.88 [12]. 
In the third part, the safe surgery questionnaire of Mousavi (2013) was used to assess the performance of operating room 
technologists. This questionnaire, which was designed according to the World Health Organization's Safe Surgical Checklist, 
was completed by the researcher for the staff filling the occupational stress questionnaire. Sponsored by the Global Alliance 
for Patient Safety affiliated to World Health Organization, Safe Surgery Checklist was developed in 2008 with the 
participation of surgeons, anesthesiologists, nurses, and patients from all over the world in order to reduce unwanted 
incidents, disabilities, and mortality due to surgical procedures on patients undergoing surgery. This questionnaire contains 
40 three-option questions (yes, no, not applicable) and has three parts. The first part involves questions related to patient 
safety prior to anesthesia (sign in) and has 19 questions. The second part is related to patient safety during surgery (time out) 
and includes 13 questions. The third part relates to patient safety before leaving the operating room (sign out) and includes 8 
questions. The score range was 0-40, with a higher score indicating a better performance. In Mousavi's study, face and 
content validity was used to evaluate the validity of the checklist, being assessed and approved by ten nursing faculty 
members of Tabriz University of Medical Sciences. To calculate the reliability of the checklist, the test retest method was 
conducted on 20 operating room nurses and 20 patients, and r was calculated as equal to 0.81. Moreover, to determine the 
internal consistency, Cronbach's alpha with a value of α=0.71 was used [13]. 
Descriptive statistics (mean and standard deviation), Pearson’s correlation test, as well as independent t-test, ANOVA, and 
Kruskal-Wallis tests were used to describe the research units, to determine the relationship between occupational stress and 
patient safety performance, and to specify the relationship between occupational stress and patient safety performance with 
demographic data, respectively. The data were analyzed using SPSS 21 software. 
 
Results 
The statistical results showed that a majority of research units (75.2%) was female and 24.8% of them were male. The mean 
age of research units was 30.88 years with a standard deviation of 5.76. Most of the studied research units (77.2%) held a 
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BSc degree in operating room technology and 22.8% of them had an associate diploma degree. 52.3% of research units were 
married and 47.7% were single. Regarding the job status, the official recruitment (34.6%) was the most frequent type of 
employment among the studied units, 7.1% had work contracts, 29.9% had a specific work share, and 28.3% of the research 
units were completing their obligatory commitments to ministry of health. More than half of the units under study (53.8%) 
had 40-70 hours of overtime, 26.9% worked less than 40 hours overtime and 19.3% had over 70 hours. 59.1% of the 
operating room technologists had mixed shifts, 2.4% had only morning shifts, 37.8% had both morning and evening shifts, 
and 0.7% had only the night shift. 48.4% of research units had a work experience of less than 5 years, 23.4% a work 
experience of 5-9 years, and 28.2% an experience of 10 years or more. 
The results of statistical tests showed that the mean score of occupational stress among operating room technologists under 
study was 119.11 with a standard deviation of 40.57, which indicated that occupational stress among operating room 
technologists was higher than the median score of the tool. The results also showed that the mental and physical factors as 
well as social work environment were among the stressors for operating room technologists with a mean of 2.15±0.75, 
2.9±0.75, and 2.08±0.87, respectively. Out of these factors, the following had the highest impact on the incidence of stress: 
problems with supervisors (2.36±0.91%), Uncertainty concerning treatment (2.34±0.77%),Death and Dying (2.19 ± 0.81%), 
conflict with physicians (2.12±0.92%), workload (2.09± 0.75%), Inadequate preparation (1.92±0.93%), patients and their 
families (1.81±0.85%), discrimination (1.69±1.02%), and problems with peers (1.68±0.77) (Table 1). Moreover, the results 
showed that from among the demographic characteristics (age, sex, marital status, education level, type of employment, 
overtime hours, working shift, and work experience), occupational stress had a significant correlation only with work 
experience (p=0.445). The stress among operating room technologists with a work experience of less than 5 years 
(126.34±38.87%) was significantly higher than that among the operating room technologists having a work experience of 5-
9 years (120.8±44.35%) as well as those with a work experience of 10 years (105.27±38.36). 
Considering the performances of operating room technologists, their mean scores at all three steps of patient's admission in 
the operating room, before the anesthetization (sign in), after anesthesia and before incision of the skin (time out), and before 
the closure of the site of surgery (sign out) was 32.87±3 in this study, indicating that the performance was higher than the 
median of the tool score of 20. With respect to the performances of operating room technologists upon patient's admission in 
the operating room and before anesthetization (sign in), the most frequent negative answer was to the following question: 
"Has the site of surgery been marked on the patient”? This means that only in 21.1% of the cases were the surgery sites 
marked, and in more than half of the units studied (66.4%), there was no mark of the surgery site. According to the results of 
Pearson’s correlation test shown in the Table, a significant inverse correlation was observed between occupational stress and 
performance (p=0.05, r =-0.174), which indicated that 0.03 of the changes in performance were affected by occupational 
stress. The results also showed that among the demographic characteristics, only the work experience (p=0.030) had a 
significant correlation with the performance. The performance of the operating room technologists with a work experience of 
over 10 years (mean of 33.63±2.22) was higher than that of the operation room technologists with a work experience of 5-9 
years (mean of 33.44±2.54) as well as those with a work experience of less than 5 years (mean of 32.16±3.44). 
 

Table 1. Occupational stress subscales in research units 

Factors Subscale (criterion) Minimum Maximum Mean 
Standard 
deviation 

Social work 
environment 

Problems with 
supervisors 

0 4 2.36 0.91 

Problems with 
peers 

0.17 3.33 1.68 0.77 

Conflict with 
physicians 

0 3.8 2.12 0.92 

Discrimination 0 4 1.69 1.02 
Patients and their 

families 
0.11 3.33 1.81 0.85 

Mental 

Death and Dying 0.17 3.67 2.19 0.81 
Inadequate 
preparation 

0.33 3.67 1.92 0.93 

Uncertainty 
concerning 
treatment 

0 3.78 2.34 0.77 

Physical Workload 0.44 3.78 2.09 0.75 

 
Occupational 

stress 
28.5 192.38 119.11 40.57 
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Discussion 
Turning to the results of this study, the mean scores of occupational stresses among operating room technologists under 
study were 119.11±40.57, which indicates a higher level of occupational stress from the median tool score (114) among the 
operating room technologists. The results of this study showed that mental and physical factors along with social work 
environment are among the stressors of operating room technologists, respectively. Out of these factors, problems with head 
nurses, uncertainty about treatments, and patient mortality had the highest impact but problems with colleagues had the least 
effect on stress. 
In a study by Ghiasi et al. in a military hospital in Iran, mental and physical factors together with social work environments 
were among stressors for nurses, respectively [14]. Out of these factors, patient’s death and suffering, problems with head 
nurses, and patients and their families had the greatest effects on stress. 
Findings of Milutinović et al. study on ICU nurses in health centers of Serbia [12] showed that physical and mental factors 
as well as social work environment were among stressors for nurses, respectively. Furthermore, based on the results of this 
study, from among the demographic characteristics (age, sex, marital status, education level, type of employment, overtime 
hours, working shift, and work experience), occupational stress had a significant correlation only with work experience, and 
the stress level among operating room technologists with a work experience of than 5 years was significantly higher. There 
was no significant relationship between work experience and occupational stress in Decarla Angela study in Virginia [15]. 
However, the results of Farhadi et al. study on intensive care nurses [11] and Nasiri Zarrin Ghabaee et al. study on nurses 
working in hospitals of Sari [16] showed that there was a significant relationship between stress and work experience and 
that the occupational stress was reduced with increasing work experience. With increasing work experience, many 
occupational stresses are resolved due to improved work skills and increased control over the environment and working 
conditions. Increasing work experience also enables the technologist to deal with stressful situations [11, 17]. Based on the 
results of this study, the mean performance score of operating room technologists was higher than the median tool score of 
20, which indicates a relatively favorable performance in terms of patient safety. The results of Mousavi's study in 
educational hospitals of Tabriz University of Medical Sciences showed that in all three parts of the safe surgery 
questionnaire, safety items were observed by the operating room personnel; therefore, the performance of the operating room 
personnel in relation to observing patient safety related points was acceptable. In this study, the mean scores were high in the 
majority of cases regarding measures taken prior to anesthesia (sign in); however, in more than half of the cases, the surgery 
site was not marked on the patient. In the study of Mousavi [13] the results in relation to measures taken before anesthesia 
(sign in) showed that the surgery site had not been marked in less than half of the cases. Moreover, according to the results, 
occupational stress among operating room technologists had a significant inverse relationship with their performance in 
terms of patient safety. The results of Park & Kim study in South Korea showed that occupational and safety-related 
incidents of patients were affected by occupational stress, so that chronic stress caused damage to the brain structure, leading 
to the impairment of cognitive functions and thereby increasing the error rate in doing tasks [18]. In the study of Elfering et 
al. on 19 hospitals in Switzerland, the similarity of safety-related incidents and the probability of relapse were significantly 
associated with chronic occupational stressors and poor occupational control, and occupational stressors as well as low 
occupational control were shown as risk factors for patient safety[19]. Furthermore, the results of the present study showed 
that amongst the demographic characteristics, there was a statistically significant relationship only between work experience 
and performance in terms of patient safety, and the performance of operating room technologists with a work experience 
over 10 years was in a higher level. In the study of Jafarjalal et al. the results showed a significant relationship between the 
work experience of nurses and their safe performance towards patients, so that the mean safe performance was significantly 
lower in nurses with a work experience of less than 5 years than those with 5-10 years of work experience, which points to 
the important role of experience in providing safe care. In fact, experienced staffs have had a better opportunity to 
experience and learn from ensuing mistakes and dangers. In other words, with increasing work experience, the level of 
control of individuals on their environment and working conditions increases due to increased work skills [20]. 
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