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Abstract

Background: Operating room staffs are constantly subjected to a wide range of risks and injuries; therefore, any attempt to increase
their safety through education is justified and considered a necessity.
Objectives: The aim of present study was to determine the effect of education based on the health belief model on adherence to
standard precautions in operating room staff.
Materials and Methods: This single-arm clinical study was carried out with a single-group, before-after study design. Seventy eli-
gible operating room staff members from a hospital in Islamabad-e-Gharb, a city in Iran, were selected using the census sampling
method in 2016 - 2017. The educational program, based on the constructs of the health belief model and related to taking standard
precautions, was completed by operating room staff in three separate 30 to 45-minute sessions. Data collection tools included a
demographic questionnaire and six researcher-created questionnaires based on the health belief model constructs and a standard
self-efficacy questionnaire. The validity and reliability of all questionnaires were assessed and verified. Data were collected and an-
alyzed before and 4 weeks after the educational program. Both the descriptive and inferential statistics (paired t-test) functions of
SPSS version 22 were used to analyze the data.
Results: Nearly 85.7% of the operating room staff participants were men, and their mean age was 37.30 ± 6 years. The means and
standard deviations of adherence to the standard precautions before and after the education were 35.17 ± 5.65 and 37.71 ± 5.83,
respectively. The results of the paired t-test showed that except in case of cues to action, education based on the health belief model
brought about significant changes in the constructs of this model, including perceived susceptibility (p = 0.03), perceived severity
(P = 0.01), perceived benefits (P = 0.04), perceived barriers (P = 0.01), self-efficacy (P = 0.03), and adherence to standard precautions
(P = 0.04).
Conclusions: Nursing managers, nurses, and operating room staff can use the findings of this study for education and assessment
of adherence to standard precautions.
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1. Background

Each year, more than three million healthcare workers
(HCWs) are at risk of exposure to pathogens that can be
transmitted through the skin (1). This is especially impor-
tant in the operating room (OR) due to the large number
of exposure-prone activities and high risk of acquiring in-
fection (2). Adherence to standard precautions (SPs) guide-
lines is required to decrease the risk of occupational ex-
posure and disease transmission to OR staff (3). SPs must
be strictly practiced in case of any possible contact with
blood and other bodily fluids (excluding sweat, disregard-
ing their contamination with blood), non-intact skin, and

mucous membranes (4). Elements of SPs consist of the fol-
lowing: 1. washing hands, 2. using hand gloves, 3. using
self-care products and gloves during procedures and pa-
tient care, 4. using appropriate procedures for contami-
nated materials, 5. proper transferring and management
of waste, and 6. cleaning and disinfecting contaminated
surfaces (5, 6). Among the above items, hygiene-promoting
practices are notably important when it comes to prevent-
ing subsequent complications (7).

Although these instructions have been recommended
for a long time, the evidence shows that HCWs do not fol-
low the principles of SPs completely (8-11). To date, the only
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protection against infection is to modify behaviors and
practices to minimize risk. Interventions tailored to differ-
ent staff in the OR to improve adherence to standard pre-
cautions are needed (12). One of the important interven-
tion that can improve adherence to SPs is education (13).
The goal of education is to improve the HCWs’ knowledge
and attitudes, and ultimately, to change their behavior so
that they adopt a better lifestyle (7). To achieve this, health-
care education experts develop and utilize theories to edu-
cate and modify behaviors (14).

Health behavior theories are mostly used for under-
standing health behaviors and assisting professionals in al-
tering behaviors (15). The health belief model (HBM), the
first model designed for health-related behaviors, was de-
veloped in the 1950s as the first social psychology model re-
lated to health and prevention (16, 17). This model is used
in education for different health behaviors (14), such as pre-
vention of osteoporosis (16); dietary knowledge, attitudes,
and behaviors in medical students’ nutrition (18); and den-
tal health behaviors (19).

Six constructs of the HBM are as follows: perceived sus-
ceptibility (how vulnerable the individual feels to health
threats), perceived severity (the individual’s perception of
the severity and harshness of a threat), perceived bene-
fits (the individual’s beliefs about whether a specific ac-
tion would reduce the risk of a disease), perceived barri-
ers (the individual’s belief about his or her ability to over-
come execution problems or negative outcomes of sug-
gested actions), and cues to action and self-efficacy (the in-
dividual’s perceived ability to take preventive actions) (20).
This model illustrates the relationship between health be-
liefs and health behaviors (21). Figure 1 illustrates the rela-
tionships among the HBM constructs (22).

The HBM has been used for teaching SPs and control-
ling infections (23), such as by preventing needlestick in-
juries (14), medical students’ compliance with SPs (24), and
nurses’ behavior in preventing hospital infections (25). Al-
though some studies have shown that education based on
HBM can alter the adherence to SPs, as the investigators
pointed out, it is still important to use this model to inves-
tigate the effects of education on the adherence to SPs by
OR staff. This is because the risk of transmission of infec-
tion to OR staff is greater than it is for other HCWs, as OR
staff face a greater risk of needlestick and sharp object in-
juries, as well as exposure to blood and bodily fluids (26).
In the present investigators’ view, the results of this study
would be useful for improving the clinical staff, especially
OR staff adherence to SPs and to healthy behaviors.

2. Objectives

This study was designed to determine the effects of ed-
ucation based on HBM on adherence to SPs by OR staff.

3. Methods

3.1. Design
This study is a single-arm clinical study with a be-

fore–after design that was conducted by a census of all
OR staff at Islamabad-e Gharb Hospital (IGH). As a govern-
mental and referral center in western Iran, this hospital
serves over 450,000 patients annually. This study used a
single-group design because the mentioned hospital is the
only hospital in western Islamabad-e Gharb, and the re-
searchers faced sampling limitations. Since the research
was conducted in the form of a single-group study, the
scores for before the education were considered as a con-
trol effect.

3.2. Study Participants
We set α = 0.05, a power of 80%, an effect size of ((µ1

- µ2))/σ = 0.40, and P = 0.3 (because of the correlated
or paired of data before and after the intervention) (27).
Therefore, the sample size was calculated to be at least 69:

The sample size formula:

(1)n ≥ 2

(
zα

2
+ zβ

)2

σ2

(µ1 − µ2)
(1− p)

(2)n = 2(1.96 + 0.85)2
(

1

0.40

)2

(1− 0.3)

= 69

The inclusion criteria were the ability to read and write
in Persian, desire to participate in the study, and working
in an OR. The exclusion criteria were unwillingness to con-
tinue participating in the study and not totally completing
the questionnaires. The total number of staff in the OR was
84, and 73 of them were eligible to enter the study, as de-
termined using the census sampling method (considering
sample attrition). The OR staff included nurses, OR techni-
cians and specialists, and anesthesia technicians and spe-
cialists with associate and bachelor degrees. Three sub-
jects were excluded from the study for incomplete partici-
pation in the educational sessions, and thus, with the 5.5%
reduction in the sample size, 70 subjects were ultimately
included. The flow chart of the study participants is pre-
sented in Figure 2.

The content of the educational sessions was prepared
according to the constructs of the HBM and the latest ref-
erences related to SPs. The quality content was verified by
members of the research team and three faculty members
of the School of Nursing and Midwifery of Shahid Beheshti
University of Medical Sciences (SBMU). The content for per-
ceived susceptibility and perceived severity included bio-
logical hazards in the OR, possible dangers of unsafe prac-
tices to protect against biological hazards and SPs. In or-
der to improving perceived benefits, perceived barriers,
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Figure 1. HBM Components and Linkages (22)

and cues to action, researcher educated advantages, bar-
riers, and helpful resources for adherence to SPs respec-
tively. In the following, some practical examples of the pos-
sible risks of exposure to hazardous biological agents and
needlesticks are listed; these were presented to the learn-
ers to enhance their self-efficacy, and they were requested
to state how to confront them.

Each group consisted of 8 - 12 participants, and every
session was held three times for each group in a class of the
hospital. This ensured that all the participants would have
the opportunity to participate in an education session. Ed-
ucational sessions were held in three parts, each lasting 30
- 45 minutes.

3.3. Instruments

Data collection tools for acquiring demographic in-
formation and seven HBM constructs were designed by
the researchers (researcher-made questioners) from the
literature, and especially, the world health organization
(WHO) guidelines on SPs (28). The tools included the fol-
lowing: a demographic information questionnaire with 9
questions; a perceived susceptibility and perceived sever-
ity questionnaire, with 10 questions on each topic; a per-
ceived benefits and perceived barriers questionnaire, with
7 and 8 questions, respectively; a cue to action question-
naire, with 13 questions; and a self-reported adherence
to SPs questionnaire, with 18 questions. In addition, for
the self-efficacy construct, standard a Bandura self-efficacy
questionnaire consisting of 10 questions was used.

In all the above-mentioned tools, except the adher-
ence to SPs questionnaire, the answers were assessed us-
ing a 5-item Likert scale from 0 (completely disagree) to 4
(completely agree). The answers for the adherence to SPs

questionnaire were scored on a 4-item Likert scale from 0
(never) to 3 (always). The validity of the questionnaires was
confirmed by experts at the SBMU’s School of Nursing and
Midwifery. The demographic questionnaire was assessed
for face and qualitative validity. Given that the Bandura
self-efficacy questionnaire is standard, it did not require
validity confirmation. The other questionnaires designed
by the researchers were examined in terms of the face and
qualitative validity, content validity ratio (CVR), and con-
tent validity Index (CVI). A CVI of 86.0 - 97.0 was obtained
for all questionnaires from a relevance point of view. To
assess the reliability with the test–retest method, all ques-
tionnaires were given to 20 OR staff from another hospi-
tal twice, with a 2-week interval in between, and an inter-
nal consistency coefficient (ICC) of 73.0 - 88.0 was obtained.
The Cronbach’s alpha of the questionnaires ranged from
73.0 - 91.0, proving that they were all valid instruments.

3.4. Data Collection and Statistical Analysis

Between July 2015 and December 2016, data collection
was carried out in two parts before and 1 month after the
intervention. Data were analyzed using IBM SPSS version
22. The number of missing variables was low because
the questionnaires were checked immediately after being
completed. The Kolmogorov–Smirnov test was used to de-
termine whether the responses were normally distributed.
Descriptive statistics, such as the frequency, percentage,
mean value, and standard deviation, and inferential statis-
tics, such as paired t-tests, were used.

3.5. Ethical Considerations

This study is based on a master’s thesis project. The
topic of the study was approved by the Ethical Commit-
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Figure 2. Flow Chart of the Study Participants

tee of the School of Nursing and Midwifery at SBMU (code
IR.SBMU.PHNM.1395.399). Entrance to the research area
was approved by hospital officials. During the study, writ-
ten informed consents from the research subjects were ob-
tained, and the subjects were free to leave the study at any
time if they desired to do so.

4. Results

The demographic characteristics of the OR staff
showed that almost 85.7% of them were men and 14.3%
were women. Their mean age was 37.30 ± 6 years, and
40% of the respondents were in range of 26 - 30 years
of age. Most of the staff were married (62.9%) and had
bachelor’s degrees (71.4%). The majority had 1 - 5 years
of work experience (37.1%) and were contract employees
(31.4 %). Most staff had no previous SPs education (73.1 %),

and the mean duration of participating in educational
sessions was 1 hour, with a standard deviation of 1.37.
Demographic information is depicted in Table 1, while the
standard deviation and significance of scores for the HBM
constructs regarding adherence to SPs before and after
education are depicted in Table 2. Based on these findings,
except for cues to action, significant differences were
obtained before and after the education in all constructs.
The Comparison of mean scores of HBM constructs and
adherence to SP is presented in Figure 3.

5. Discussion

This study was the first to investigate the effect of edu-
cation based on HBM on adherence to SPs among OR staff.
The authors considered the application of HBM as a valu-
able approach in this study. The common perception is
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Figure 3. Comparison of Mean Scores of HBM Constructs and Adherence to SPs

that the main focus of this model is on the determinants
of health, and this makes the HBM an appropriate option
for addressing health issues with health-related outcomes
(29). Moreover, addressing infection prevention and con-
trol in the OR is a significant issue for maintaining and im-
proving the health of patients and HCWs (30).

The results of this study showed that education based
on HBM can improve OR staff adherence to SPs by means
of altering most of the constructs. One alteration was re-
lated to the construct of perceived susceptibility and per-
ceived severity, meaning that with education, OR staff’s un-
derstanding regarding the importance of controlling in-
fectious diseases, severity of facing infectious hazards, and
consequences of neglecting SPs improved. The same re-
sults have been obtained in other studies. For instance,
the results of a study by Mohseni et al. showed that edu-
cating SPs based on HBM could significantly alter the per-
ceived susceptibility and severity of medical students (24).
In a study by Koohsari et al. similar results were obtained,
showing that after SPs education based on the HBM re-
garding needlestick injury, medical staff’s perceived sus-
ceptibility and severity increased (23). In another study,
increased intent to receive human papillomavirus (HPV)
vaccination among college males after education applying
health beliefs was discerned (31).

Another finding of this study was alteration in two
other constructs, namely perceived benefits and barriers.
This means that after education, OR staff perceived more
benefits and fewer barriers regarding adherence to SPs.
The findings of this study correspond with many other
studies that used the HBM to evaluate the effects of educa-
tion on health-related concepts and issues. Among these
studies, a study by Shojaei et al. can be mentioned; here,
the investigators found that education based on the HBM
improves coronary artery bypass graft surgery (CABG) pa-

tients’ knowledge and behavior (32). A study by Mohseni
et al. was not consistent with this study, and medical staff’s
perceived barriers regarding the prevention of needlestick
injury did not change (24). In another study, the education
based on HBM increased both the perceived benefits and
perceived barriers concerning healthy food choices among
uninsured primary care patients (33).

Regarding self-efficacy, our findings were consistent
with those of Korsandi et al. In their study, education based
on the HBM improved self-efficacy in the elderly regarding
blood pressure (14). Similar results were reported in other
studies (34). The only construct that did not alter with ed-
ucation based on the HBM was cues to action. In this study,
cues to action signified internal or external sources for ac-
quiring SPs-related information. This finding was consis-
tent with that of Mohseni et al. (24). There may have been
many reasons for the inability of education to alter this
construct, including more frequent and longer working
hours of employees and limited access to a library or the
internet.

The effect of the HBM in predicting and implementing
health behaviors has been confirmed (19, 35), and in this
study, adherence to SPs was investigated as the desired be-
havior. According to our findings, education based on HBM
can alter staff behavior regarding adherence to SPs, such
as washing hands, using personal safety tools (gloves, hat,
gown, mask, and glasses), prevention of needlestick injury,
and taking necessary measures in the vicinity of sharp and
cutting objects. In similar studies, education based on the
HBM could affect behaviors regarding the prevention of
needlestick injury, adherence to SPs in medical students,
controlling hospital infection, and increasing vaccination
rates in college men (23-25, 31).
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Table 1. Demographic Characteristics of the Participants

Variables No. (%)

Age

20 - 25 16 (22.9)

26 - 30 28 (40)

31 - 35 16 (22.9)

More than 36 10 (14.3)

Gender

Man 1 (13)

Female 60 (85.7)

Marital status

Married 26 (37.1)

Single 44 (62.9)

Years of experience

≤ 1 8 (11.4)

1 - 5 26 (37.1)

6 - 10 22 (31.4)

11 - 15 8 (11.4)

≥ 16 6 (8.6)

Job category

Nurse 6 (8.6)

Operating room technician 14 (20)

Operating room specialist 26 (37.1)

Anesthesia technician 6 (8.6)

Anesthesia specialist 18 (25.7)

Level of education

MS 2 (2.9)

BS 50 (71.4)

Associate 18 (25.7)

Type of employment

Official 8 (11.4)

Contractor 14 (20)

Contractual 22 (31.4)

A company 10 (14.3)

The other 16 (22.9)

Get training related to SPs

Yes 22 (34.4)

No 48 (68.6)

5.1. Conclusions

The findings confirmed the study’s hypothesis; except
for cues to action, the other constructs of the HBM, includ-
ing perceived susceptibility and severity, perceived ben-

Table 2. Comparison of HBM Constructs and Adherence to SPs, Before and After
Educationa

Variable Before
Intervention

After
Intervention

t P Value

Perceived
susceptibility

29.25 ± 4.25 31.40 ± 7.19 -2.20 0.03b

Perceived
severity

28.40 ± 7.91 32.40 ± 6.67 -2.45 0.01b

Perceived
benefits

20.42 ± 6.46 22.02 ± 4.37 -2.10 0.04b

Perceived
barriers

16.94 ± 5.57 19.57 ± 6.02 -2.49 0.01b

Self-efficacy 28.60 ± 4.57 31.20 ± 5.17 -2.19 0.03

Cues to action 23.48 ± 7.01 21.88 ± 3.58 -1.12 0.26b

Adherence to
SPs

35.17 ± 5.65 37.71 ± 5.83 -2.03 0.04b

aValues are expressed as mean ± SD.
bSignificant.

efits and barriers, and adherence to SPs improved as ex-
pected. What makes the study unique and powerful is the
use of an interventional approach to studying adherence
to SPs. Nursing managers, nurses, and OR staff could use
the results of this study to educate and evaluate adherence
to SPs, and in general, to improve health and performance
of the OR staff and HCWs.

5.2. Strengths and Limitations

The strength of present study is to investigate the ef-
fect of educational intervention based on a health behav-
ior change model among staff who are at risk of infection
and has been less considered in previous studies. Dur-
ing the study period investigators encountered the follow-
ing limitations, which may have affected the findings: 1)
participant fatigue and not answering questions properly,
and 2) previous participation of some OR staff in educa-
tional programs regarding SPs, and 3) lack of availability of
standard and approved instruments. Considering that this
study was conducted with a quasi-experimental and single
group design due to sample limitations, we recommend
that future investigations should be conducted in multi-
ple groups and include different HCWs, such as nurses. Fur-
thermore, investigators recommended studies that inves-
tigate factors that can predict HBM-based adherence to SPs.
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