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Background: general health of operating room technologists who work as part of the medical team
directly affects the provision of high quality and safe care for patient and reduces medical errors.
This study was conducted to examine the general health of technologists of operating room in
educational hospitals of Iran University of Medical Sciences has been made.

Methods and materials: In this study, 194 technologists of operating room in educational hospitals of
Iran University of Medical Sciences in 2016 were studied. Data were collected through two
questionnaires of demographic information and GHQ-28 general health and they were analyzed
using F (ANOVA) test, Scheffe test, and independent t-test.

Results: The mean age of operating room technologists was 31.5 years. In this study, 154 people
(79.4%) were women and 40 people (20.6%) were men, out of which 155 (79.9%) had bachelor
degree in operating room and 39 people (20.1%) had an associate degree in operating room. In this
study, 129 (66.5%) operating room technologists had severe degree of general health dysfunctions
and 65 of them (33.5%) had a favorable general health state. The most frequency related to social
dysfunction (60.8%) and the lowest was related to depression area (12.9%). Mean scores on the
general health of men and women was statistically different (P = 0.014) so that women had lower
level of general health compared to men, but no significant difference was found in mean scores of
general health of people in terms of education level(p=0.162) and marital status(p=0.078).
Conclusion: according to the results obtained from this study, the majority of the operating room
technologists have the dysfunction in general health level, therefore, it is suggested to take measures
to prevent or reduce occupational hazards to increase general health among operating room
technologists by providing a variety of educational programs and strategies.
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Introduction

According to the World Health Organization, health is not just the absence of disease and disability, but it is a state of
complete physical, mental and social welfare (1). Mental health, as one of the aspects of general health, plays an important
role in the life of every person and it is defined as an emotional and social state in which one is able to understand his
abilities, to control natural stresses of his life, to perform the tasks effectively, and to play his role in society (2-4). One of
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the factors affecting the health is stress that the type and nature of each person's job is among the factors creating it. In this
regard, the profession of nursing, especially operating room nursing(Operating room technologist), is considered among the
stressful professions (5-6). In the operating room as a social environment, there are various factors contribute to stress such
as the technical complexities in surgical procedure, unforeseen problems such as bleeding, and defect in operating room
equipment, time limitation and distracting factors (7-9). These factors could potentially affect all people in a team and cause
negative effects on mental health and the performance of people, so they lead to medical errors, reduced quality in the care
of the patient, and endangered safety of patients (10-13). Another important issue in mental health of nurses is depression in
these professional groups.(14) Work shift especially night shift leading to sleep disorders can lead to depression even in
people who have no history of depression (15-18). Depression reduces the concentration of people, reduces their
performance in doing the tasks and reduces interpersonal functioning (19-20). The interpersonal functioning considered as
an important cognitive skills and interpersonal relationships in operating room means work effectively in a team consisting
of several specialties, having control on communications and stressful events that is considered as an effective factor on the
quality of surgery (21-25). Another dimension of general health is physical dimension. Daily, a large number of people who
work in the operating room is affected by several injuries and damages (26). Damages caused by the sharp tools are the
second common cause of damage in health-medical centers in the world, and about 384000 damages created by needle in
hospitals, 23% of them occurs during surgery in the operating room (27-28). Operating room technologists may experience
damage caused by needles and sharp objects and tools through doing works like injection, separating the needle head,
helping the surgeon during the operation, the cleaning of surgical instruments and other related activities. In addition,
technologists in the operating room are at high risk of other physical damages such as damage through contact with blood
and body fluids and musculoskeletal injuries that these injuries lead to reduced productivity and spending much for
treatment. Americal Community of Safety Engineers in 2013 released a report that says: health sectoe employees have spent
2 millions dolars per working daya equivalent to 13.1 Millaird dollars due to damages to them in their working environment
(29-31). As technologists of operating room should fulfill their responsibilities under physical and mental damages, these
damages could have a negative impact on patient safety. As it seems that no research has been conducted so far on general
health of technologists in operating in Iran, researchers in this study examined the general health of technologists of
operating room in Iran educational hospitals of Medical Sciences.

Methods And Materials

The study is part of results of a master's thesis conducted in a descriptive — analytical way to examine the general health of
operating room technologists in educational hospitals of Iran University of medical sciences in year 2016-2016. Sample of
research in this study included 194 technologists in the operating room that this number of sample was determined at 95
percent confidence level, and 80% test power assuming that the correlation between research variables is at least r = 0.2, so
that the relationship to be considered statistically significant. It was calculated according to the formula: (r=0. 2)

IR - S
A A T
(Zi—ay2 + Z1-p) (1.96 + 0.84)2
n= — 3= 020272 +3=194

Inclusion criteria of study in this research included having associate degree and bachelor degree in operating rooms and the
exclusion criteria of study included non-cooperation in filling out the questionnaire, incomplete filling out of the
questionnaire, and lack of returning the questionnaire during the study. Data were collected using demographic information
questionnaire and general health questionnaire of Hiller and Goldberg (GHQ-28)and all questionnaires were completed by
the participants in the study and with their consent.

1- The demographic information questionnaire including questions on gender (male / female), age (in years), work
experience (in years), marital status (single / married), work shifts (morning / afternoon / evening / morning and afternoon /
evening and night / in rotation), education (associate degree in operating room / bachelor degree in operating room), and
working hours (in hours per week).

2-The order to assess the general health of the subjects, General Health Questionnaire of Goldberg and Hiller (GHQ-28) was
used. 28 items-General Health Questionnaire was developed by Goldberg and Hiller in 1979, which has 4 subscales of
physical symptoms, anxiety symptoms and sleep disorders, disorder in social functioning and depression symptoms (32- 33).
Out of 28 items of questionnaire, items 1 to 7 related to physical symptoms scale, items 8 to 14 related to anxiety symptoms
and sleep disorders, items 15 to 21 related to assessing the symptoms of social functioning and finally, items 22 to 28
measures symptoms of depression.

All questions have 4 options in which scores zero, 1, 2, and 3 are assigned to options A, B, C, and D, respectively. In each
scale, score 6 and higher and in total, score 22 and higher represent symptoms of a disease. Therefore, one’s score varies
from O to 84 (34). Nazifi et all in their study to determine the validity, reliability and factor structure of Persian version of
this questionnaire announced Cronbach's alpha of subscale of physical symptoms (0.865), anxiety and sleep disorder (0.883),
disorder in social functioning (0.746) and severe depression (0.897) and it was reported 0.923 for overall scale (35).

In the present study, the validity of the questionnaire was obtained 0.928 using Cronbach's alpha and to determine the
content validity of tool, content validity relative (CVR) and content validity index (CVI) were used. In this study, 10 experts
were used to determine the validity that acceptable CVR for this number is 0.62 and the minimum acceptable value for CVI
is equal 0.79 (36-37). According to the results obtained from all questions of General Health Questionnaire of Goldberg and
Hiller(GHQ-28), the minimum acceptable CVR was obtained (0.62), so there was no need to remove any of the questions
and content validity index (CVI) obtained from mean of questions acceptable for General health questionnaire of Goldberg
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and Hiller is CVI = 0.83. To conduct the research, after the final approval of the proposal, researcher referred to the
Department of Education of University and received the introduction letter required to provide it for educational hospitals of
Iran University of Medical Sciences. After referring to research subjects, to get the permission of officials, the required
explanations on the implementation of this study were provided for hospital management and nursing office. Then,
researcher referred to operating room department and the objective of research was explained for technologists and their
informed consent to participate in the study was taken. In the next stage, to complete the questionnaires, questionnaires were
distributed by observing moral considerations and after completing the questionnaires, they were collected on the same day.

y  For data analysis, descriptive and inferential statistical methods were used. To describe the subjects of the study, frequenc
distribution tables, and central and dispersion indices were used and in inferential statistics, F (ANOVA) test, Scheffe test,
and independent t-test were used. Data were analyzed through spss 19 software.

Results

Results showed that the mean age of subjects was 31.5 years, that majority of them were under 30 years of age, and (43.8) 85
of them were single and (56.2) 109 of them were married. In this study, (79.4%) 154 subjects were female and(20.6%) 40 of
them were male. Among them, (79.9%) 155subjects had bachelor degree in operating rooms and (20.1%) 39 of them had
associate's degree in the operating room. In terms of work experience, (41.8%) 81of subjects were less than 5 years of
old,(26.3%) 51 subjects had work experience between 5 and 9 years, and the rest of them had work experience for 10 years
and over 10 years in the operating room, and the majority of the subjects (n = 100) (51.5%) had working hours between 50-
40 hours per week and had rotation shift (58.8%) 114 (table 1). Investigating the general health of the subjects in the study
showed that (66.5%) 1290f operating room technologists have a degree of health disorders and 65 (33.5%) of them have
good general health. Among the areas of general health questionnaire GHQ-28, the highest frequency was related to social
dysfunction (60.8%) and the lowest was related to depression area (12.9%) (Table 2). To determine the relationship between
general health and three variables of gender, marital status and education level, independent t-test was used. The results
suggest that the mean scores of general health in both men and women had statistically significant differences (P = 0.014)
and women compared to men had lower general health, so that 1.3% of the population of women had severe disorders and
general health, while none of the men had severe health disorders. In addition, in mean scores of general health of people,
statistically significant differences were not observed in terms of education (P = 0.162) and marital status (P = 0.078) (table
3). To determine the relationship between the general health and other individual and occupational variables, analysis of
variance (ANOVA) and Scheffe test were used. The results of Scheffe test in terms of the age showed that people less than
30 years compared to people over 30 years had lower general health(p<0.001), while the mean general health in people
between 30-39 years and that in people over 40 years had no statistically significant difference (P=0.076).Investigating the
work experience using Scheffe test showed that the mean general health score in people with work experience of less than 5
years and people with work experience of 5-9 years and that in people with work experience of more than 10 years was
statistically significant different (P-value = 0.003) so that people with work experience less than 5 years and people with
work experience between 5-9 years had a lower general health (symptoms of a disease) compared to people with work
experience over 10 years, but the mean general health among people with work experience less than 5 years and that in
people with work experience of 5-9 years had no statistically significant difference(p=0.996). Investigating the amount of
working hours using Scheffe test showed that the mean score of general health in people with working hours between 40 and
45 hours per week and that in people with working hours more than 50 hours had statistically significant
difference(p=0.009), so that people who have working hours more than 50 hours a week had a better general health than
those with working hours between 40 and 50 hours. The mean general health in people with working hours between 30 and
40 and that in people with work experience higher than 40 hours had no statistically significant differences(p=0.414).
Scheffe test results showed that the mean score of the general health in any other work shifts had no significant differences
with each other(p=0.122) (table 4).

Discussion

The results of our research suggest that most of the operating room technologists (66.5%) have some degree of disoder in
general health and only 33.5% of them are healthy. There are several factors that have a negative and destructive impact on
mental health of operating room technologists, including the damage caused by sharp instruments, needles, and being faced
with blood and body fluids that may be carry contagious and infectious diseases. These events occur frequently in hospitals
(29)(38), and studies show that the operating room is a place where the highest skin damages caused these cases occur (39).
In addition, technologists in the operating room due to nature of some operations are affected with various types of muscular
and skeletal injuries. For example, studies show that in laparoscopy operations as most of people use neck and trunk during
surgery are affected with shoulder stiffness (40). Therefore, these reasons can be justification for physical disorders (40.2%).
In the present study, 90 persons experienced anxiety and sleep disorder that this issue could be due to the shift nature of the
work in the operating room. From the perspective of mental health staff who work in shift have more mental illnesses and
they affected with more psychological disturbances such as anxiety (15)(41). In addition, the operating room technologists
are faced with many stress causing factors such as varying working shifts, dealing with ill and dying people, coping with the
demands of doctors and patients and change in health care policies (42). In our study, the lowest mean score related to
depression disorder with frequency of 12.9%, and the highest one related to social dysfunction with frequency of 60.8%,
respectively, which it is in line with results of the studies conducted by Raessi (43), Badri Zadeh ( 44), and Mmaghsudi (45).
In the present study, the scope of depression had the lowest mean score, which it is inconsistent with results of the studies
conducted on nurses in the hospitals of France and Taiwan in which high level of moderate to severe depression was
reported (46-47). In the present study, these differences can be justified due to a lack of personnel (operating room
technologist) who are working regularly on the night shift, since sleep disorders causes depression even in people who had
no history of these disorders (18). The second point is that Goldberg's general health questionnaire(GHQ-28) was developed
in order to assess the level of depression in severe level and it is unable to assess the mild and moderate depressions, so it is
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able to identify people with mild and moderate depression in this study. With regard to disorder in social functions that had
the highest mean score, khaghani Zadeh considered the shift nature of nursing job and thus disorder in social functioning
arising from it which causes people to be deprived of social interactions as reasons for it (48).

In our study, women compared to men have lower general health, which it is in line with the results of studies conducted by
Sahebi (49), Asad Zandi (50) and Shahraki Vahed (51), which its reason may be due to other social responsibility of women
as maternal, spouse role in addition to their professional career, which causes additional pressure on them and endangers
their health (48). With regard to age and work experience, results of Scheffe test in our study showed significant correlation
between these two variables and mental health that it is in line with the results of Hojjati. Hojjati in his research (quoted in
cooper) stated that the stress level ages lower than 30 years is at the highest level and also (quoted in Dimer) stated that work
experience is among the effective factors with regard to stress and mental health in nurses (52).

Conclusion

According to the results of this study, most technologists in operating room had a disorder at the level of general health.
Given the importance of health of technologists in operating room as part of the medical team dealing directly with the
patient and as any physical and mental damage to them that reduces the quality of their performance, increases medical error,
and finally endangers the safety of patient, it is recommended that steps to be taken to improve the care of patients and
reduce the high costs for treatment of damages imposed to technologists of operating room by providing diverse educational
programs and strategies.
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Table 1: frequency distribution of demographic information of research subjects

Individual %rlcso?gcupatlonal f %
Male 40 20.6
gender
Female 154 79.4
>30 104 53.6
age 30-39 64 33
40=< 26 13.4
>5 81 41.8
Work experience 5-9 51 26.3
10=< 62 32
) Associate of operating room 39 20.1
Education level -

Bachelor of operating room 155 79.9
30-40 44 22.7
Working hours (per week) 40-50 100 515
50=< 50 25.8

Morning 35 18
Evening 41 21.1

Working shift Morning and evening 4 2.1
In rotation 114 58.8
Single 85 43.8
Marital status married 109 56.2
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Table 2- frequency distribution of general health of research subjects

Areas Mental health N (%) Sub-scale f %
None or minimum 116 59.8
Physical disorder Diseases symptoms 78 40.2 level
Health symptoms 116 59.8 Mild 60 30.9
Moderate 13 6.7
Severe 5 2.6
Diseases symptoms 90 46.4 None or minimum 104 53.6
Anxiety and Health symptoms 104 53.6 level
insomnia Mild 68 35.1
Moderate 14 7.2
Severe 8 41
Diseases symptoms 118 60.8 None or minimum 76 39.2
Health symptoms 76 39.2 level
Disorder in social Mild 115 59.3
functioning Moderate 3 1.5
Severe 0 0
Diseases symptoms 25 12.9 None or minimum 169 87.1
Depression Health symptoms 169 87.1 level
Mild 20 10.3
Moderate 3 15
Severe 2 1
Diseases symptoms 129 66.5 None or minimum 2 1
Total general health Health symptoms 65 335 level
Mild 12 6.2
Moderate 51 26.3
Severe 129 66.5

Table 3- Determining the relationship between general health and gender, marital status, and education level

Total
Health General health level general
health
None
(minimum Mild moderate Severe Total SD + p.value
level) mean
N (%) | N| (%) | NJ%) |N[%) | N | (%)
Gender Male | 31 | 775| 6 | 15 | 3 | 75 | 0| 0 | 40 | 100 | 17.8+10.2
Female | g5 | 636 (45 |202| 9 | 58 | 2| 1.3 | 154 | 100 | 22.8+11.7 | 0.014
. Single | 59 | 60 |26|306| 6 | 71 |2 | 24 | 85 | 100 | 23.4+12.9
Marital
status ; 0.078
Married | 76 | 716 (25| 220 | 6 | 55 | 0| o | 109 | 100 | 20.4+10.2
| Associate | a6l o531 9| o | 3|77 |0 0 | 39 | 100]| 19.4%86
Education
Bachelor | g3 | 60 |51 (329 | o | 58| 2| 13155 | 100 | 22.3¢12.1 | 0.162
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Table 4- determining the relationship between general health and some of individual and occupational variables

Individual and occupational General heath F (ANOVA) test results
variables Mean SD P-value F
age >30 25.0673 12.5962
30-39 19.6562 9.76749 P< 0001 12.780
=<40 13.8462 5.12010
Morning 23.4286 12.53533
Working shift Evening 24.7317 12.21275 1.959
Morning and |5 75 1.50000 0122
evening
In rotation 20.3860 11.02813
Work experience >5 23.7778 12.35213
5-9 23.5882 10.84652 0.003 6.027
=<10 17.6774 10.09102
30-40 21.2500 12.34980
Working hours per 40-50 23.9800 12.81963
week 0.009 4.948
=<50 17.8400 5.94656
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