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ABSTRACT 

Considering the importance of hand hygiene in the nurses, this study has aimed to determine the effect of educational interventions based on Theory of Planned 
Behavior on nurses' intention to perform hand hygiene. In this randomized controlled clinical trial, subjects including 60 nurses were selected by using the convenience 
sampling method and then were located in the intervention or control groups by the simple random sampling. The intervention group received educational interventions 
based on the Theory of Planned Behavior through a four-session workshop. Instrument was Theory of Planned Behavior questionnaire with four subscales including 
attitudes, perceived behavioral control, subjective norms and hand hygiene intention. The questionnaire was filled in the two groups before, immediately after, and 
one month after intervention. The mean score of attitude, subjective norms, perceived behavioral control, and intention in the baseline of intervention group were 1.96 
± 0.62, 1.87 ± 0.68, 1.84 ± 0.72, and 3.96± 0.64 respectively.  Immediately after the intervention the mean score of these constructs changed to, 2.88 ± 0.68, 
2.79 ± 0.79, 3.82 ± 0.69, and 3.78± 0.71 respectively, and the changes were statistically significant (P<0.001). Also education performed in the intervention 
group increased the scores of attitude, subjective norms, perceived behavioral control and intention in comparison with the control group and changes were significant 
statistically(P<0.001). The use of educational models could improve the nurses' intention to perform hand hygiene behaviors; therefore, it is necessary to consider 
this model by modifying the training patterns. 
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Introduction

Nosocomial infections refer to infections 
that patients get within the 48-72 hours of their 
admission if they have not had obvious 
symptoms of infection and the disease is not at 
the incubation period [1]. The prevalence of 
nosocomial infections is between 5 and 12 
percent in developed countries and between 5 
and 19 percent in developing countries [2]. The 
prevalence of nosocomial infections, including 
respiratory, urinary tract, bloodstream and 
surgical site infections in intensive care units is 
relatively high [3, 4] 
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  One of the causes of the increasing 
prevalence of nosocomial infections is 
attributed to the poor health behaviors of the 
health care providers [5]. Hand hygiene is the 
most important control criteria to protect 
patients and personnel against infections [6]. 
Nurses play an important role in infection 
control due to their permanent care of patients 
[7]. The hand hygiene practice is poorly done 
by the health care providers around the world 
and imposes care-related costs on the health 
care system [8-10]. According a systematic 
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review, compliance rate of hand hygiene in the 
health care provider is about 40%, this comply 
in the intensive care unit is 30-40% [11]. 
Typically, infection control training regarding 
hand hygiene is one of the most important 
strategies that can be provided through 
lectures, practical skill training, and practice in 
hospitals [12], although this procedure is not 
based on scientific principles in many health 
centers, which can be improved through 
changes in the health care workers' motivation 
and reinforcement of their purposive 
behaviors [13]. In educational planning, one of 
the most important measures is to choose a 
proper model based on the problem and 
purpose of the program [14]. There are some 
theories for the predicting and changing 
behavior. Group of theories in this field are 
cognitive theories that people's behavior is 
formed according the internal and external 
factors [15]. One of the models, which can 
provides a conceptual framework for 
understanding the hand hygiene behaviors is 
the TPB [16]. Icek Ajzen recommended the 
TPB, which is one of the most widely used 
cognitive theories [17]. TPB applies when a 
person has complete optional control on their 
behavior and can manage all dimension of their 
behavior [18]. This model focus is on how a 
person's perception could create interest and 
causes a change in behavior in him, and 
consider behavior as the product of knowledge 
and attitude that lead to changing of behavior 
in the individuals [19].  

This theory provides a framework for 
studying attitudes through behaviors. 
According to this theory, the most important 
determinants of a person's behavior is their 
intentions that lead to behaviors and is a 
combination of their attitudes toward 
behaviors, subjective norms and perceived 
behavioral control. One's attitudes toward 
behaviors include behavioral beliefs, 
assessment of behavioral outcomes, and 
subjective norms including normative beliefs 
and obedience motivation [20]. Overall, this 
model focuses on changes in beliefs and 
considers changes in beliefs to lead to changes 
in behavior [18]. 

According to the guidelines of the WHO, 
care providers should wash their hands in five 
positions including before and after contacting 
the patient, after contact with the patient's 
discharge, after contact with the patient's 
environment, and before performing a 
treatment procedure [21]. 

Evidence shows that despite the convenient 
and inexpensive of hand washing, this behavior 
is less than expected among health care 
providers [10]. 

In some cases, care providers maybe have the 
sufficient information about the desired 
behavior; however, they do not implement it, 
then in order to design more proper 
interventions, it is necessary to have more 
information about the determinants of that 
behavior [22].  

Despite the importance of hand hygiene for 
the prevention of nosocomial infections, this 
issue has not yet become a priority for the 
health officials and managers of the world [1]. 
The choice of an appropriate training method 
tailored to the goals of educational content and 
the culture of the people involved is one of the 
most important steps in planning for training 
[23]. Considering that no intervention has not 
been conducted in Iran based on the TPB and 
designing an intervention based on this theory 
can provide a clear vision for designing 
effective targeted interventions on the 
predictive factors of nurses' intention of hand 
hygiene behaviors, this study aimed for 
determining the effect of educational 
interventions based on TPB on nurses' 
intention to perform hand hygiene. 

 

Materials and Methods 

This study is a randomized controlled clinical 
trial conducted on the nurses of Imam 
Khomeini and Shahid Mostafa Khomeini 
hospitals in Ilam city in 2018. The inclusion 
criteria in this study included having at least 
one year of experience in the selected hospitals, 

employment during the research and follow-
up periods, having at least a bachelor's degree 
in nursing, obtaining a score of less than 60 in 
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Follow-Up 

Routing education (n=30) 

Discontinued intervention (n=0)  

Analysis 

Analyzed (n=30) 
Exclude from analyzed (n=0)  

Workshop in 4 sessions (n=30)  

Discontinued intervention (n=0)  

Analyzed (n=30) 
Exclude from analyzed (n=0)  

the pre-test, and lack of activity and work 
experience as the instructor of nursing students 
and clinical and infection control supervisor. 
The exclusion criteria included lack of 
participation in the first session of training 
intervention, transfer from the hospitals to 
other cities, incomplete responses to the 
questionnaire and tests at each stage of the 
study, non-participation in more than one of 
the training sessions for any reason, and non-
collaboration in performing the exercises 
assigned in the training sessions. 

According to the expectation of authors 
from the effect size 0.4 of the present 
intervention, confidence interval 95% and 
statistical power 90%, using the PASS software 
the at least sample size estimated 30 subjects in 
each group. Accordingly, a total of 60 nurses 
were selected by using the convenience 
sampling method and then the simple random 
sampling method, in such a way that each 
sample received a code using a draw and then 
the carts associated with the codes were taken 
out of the dish without any replacement and 
finally 30 nurses were placed in the 
intervention group and 30 nurses were placed 
in the control group. The control group 
received no intervention at all, while the 
experimental group were divided by the 
research units into 4 groups of 8-7 nurses, 

(Figure 1). The intervention was performed in 
four 90-minute training small-group sessions in 
the following way: 

Handwashing training was done based on the 
Model of Planned Behavior and as 
recommended by the WHO[24]. For 
promotion in the knowledge and attitude of 
nurses, subjects in the intervention groups, 
received training on patient safety and hospital-
acquired infections at the first session through 
workshop. The nurses were presented with the 
training package that included a guideline for 
hand washing in the form of slide, pamphlet, 
and expressed their viewpoints using a group 
discussion on hand washing. The subjects also 
were practically trained how to wash their 
hands and watched films in this session. In the 
second and third session, for recognize and 
exploring the subjective norms and 
reinforcement of perceived behavioral control, 
the participants were asked to discuss the 
barriers and facilitators to the hand hygiene 
practice, and also discuss about the role of 
other colleagues and how they were influenced 
by them, In the fourth session, moreover 
reviewed the mentioned training points in the 
previous sessions, the researcher used those 
who performed the hand hygiene practice well 
as the best exemplars.  

 
 

 

 

 

 

 

 

 

 

 

Figure 1. Flow diagram of the study

Data collection 

Assessed for eligibility (n=60) 

Declined to participate (n=0) 

Randomized (n=60) 

Allocation 

Allocated to control group Allocated to to intervention group 
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The researchers used the Susan E. Piras 
modified questionnaire for hand hygiene based 
on the Model of Planned Behavior[25] to 
achieve the research goals. This tool consisted 
of two parts, demographic characteristics and 
assessment of constructs. Demographic 
information included age, gender, educational 
level, work experience, workplace, type of 
work shift, and type of employment. The 
assessment of constructs included attitudes, 
perceived behavioral control, subjective 
norms, and hand hygiene intention, which 
included a total of 20 questions in the 5-point 
Likert scale, from 5 for "strongly agree" to 1 
for "strongly disagree". Therefore, each sample 
could get a score between 20 and 100, with low 
scores indicating a negative attitude toward 
handwashing and poor behavioral intention for 
this behavior, and high scores indicating a 
positive attitude toward this behavior and a 
strong behavioral intention for it.  

In order to determine of the content validity 
of questionnaire, 12 expert professors were 
asked to review each of the tool items based in 
the range of necessary, useful but not necessary 
and not necessary. Then information was 
evaluated by using the Lawshe table for 
computing the CVI and CVR indexes [26]. The 
minimum CVR acceptable in this regard was 
estimated to be 56% based on the Lawshe 
Table and the number of professors, which 
was 12, and the CVR of the tool was provided 
on this basis. 

In order to calculate the CVI index, the 
evaluators had to evaluate each item in terms 
of the three criteria of specificity, simplicity, 
and transparency, based on a 4-point Likert 
Scale, and calculated the content validity index 
using the CVI formula. The Cronbach's alpha 
values for the sub-scales of attitude, perceived 
behavioral control, subjective norms and 
intention were estimated to be 0.87, 0.70, 0.82 
and 0.88, respectively. In addition, a retest was 
administered to assess the reliability of the tool, 
the internal consistency of which was reported 
to be 0.94 for the attitude score and 0.77 for 
the perceived behavioral control score. 

The questionnaires were distributed among 
the experimental and control groups in three 

stages including a pre-test, a post-test and a test 
administered one month later 

Data Analysis 

The data were then entered into the SPSS 23 
software application and analyzed using 
descriptive statistics (mean, standard deviation, 
etc.] and inferential statistics (T-test, Chi-
Square, the Repeated measure ANOVA). 

 

Ethical Considerations 

All of the sample members were presented 
with information about the purpose and 
method of the study, and were assured about 
the preservation of their anonymity and 
confidentiality of their information. They were 
also told to have the right to leave the research 
at any time they wished. Then the researchers 
received written informed consent from them. 
Proposal of the project was also discussed by 
the Ethics Committee of Lorestan University 
of Medical Sciences and approved with the 
code IR.LUMS.REC.1397.036. This study was 
also registered at Iranian Clinical Trials Center 
(IRCT) with the code 20180721040540N1. 

 

Results  

The demographic the findings of study 
showed there was no significant difference 
between two groups statistically. There was no 
statistically significant difference between the 
mean age of the two groups of intervention 
(31,33 ± 6,07) and control (31,60 ± 5,36) with 
(P= 0/587) and also there was no statistically 
significant difference between the mean work 
experience of the two groups of intervention 
(7,13 ± 5,04) and control (6,90 ± 4,79) with 
(P= 0/855). Result of other demographic 
information reported in the Table 1. 

There was no significant difference in the 
mean score of nurses' subjective norms 
between the two groups before the 
intervention, but there was a significant 
difference between the mean score of the 
experimental group (2.79 ± 0.79) and the 
control group (2.03 ± 0.60) immediately after 
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the intervention (P<0.001), and one month 
after the intervention (P=0.27).  

There was no significant difference in the 
mean score of nurses' perceived behavioral 
control between the experimental group 
(1.88±0.68) and the control group (1.75 ± 
0.76) before the intervention, but there was a 
significant difference between the mean score 
of the experimental group (3.82 ± 0.69) and the 
control group (1.99 ± 0.73) immediately after 
the intervention (P<0.001), and one month 
after the intervention (P<0.001). 

 There was no significant difference in the 
nurses' mean intention score between the 
experimental group (1.84±0.72) and the 
control group (1.78 ± 0.82) before the 
intervention, but there was a significant 
difference between the mean score of the 
experimental group (3.78 ± 0.71) and the 
control group (1.94 ± 0.83) immediately after 
the intervention and one month after the 
intervention (P<0.001). (Table 2). 

 

 

Table 1: A comparison of the intervention and control groups in the demographic characteristics 

* Chi-Square Test 

 

Table 2: The mean and standard deviation of the scores of the constructs of the planned behavior model in 
the intervention and control groups before, immediately after, and one month after the intervention. 

 

*statistically significant based on ANOVA 

 

 Characteristics Intervention Control  p value* 

Gender Female 11(36.7) 14 (47.7) p=0.6 
 Male 19 (63.3) 16 (53.3) 
 
 
Workplace 

Department of Internal Medicine 3(10) 7 (23.3) 

p=0.288 

Surgery Department 9 (30) 7 (23.3) 
Pediatrics’ Department 3(10) 4 (13.3) 
Neonatal Unit 4 (13.3) 0 (0) 
Intensive Care Unit 2(6.7) 3(10) 
Emergency Room 9 (30) 9 (30) 

Position 
 

Nurse 29 (96.7) 30 (100) p= 0.99 
Head Nurse 1 (3.3) 0 (0) 

Type of 
employment 
 

official 16 (53.3) 16 (53.3) 
p=0.921 contractual 4 (13.3) 5 (16.7) 

Compulsory nursing service program 10(33.3) 9 (15) 
Work shift fixed 0 0 p=0.99 

Rotating 30 30 

 
 

Constructs 

  
 
Group 

Time effect (Mean ± SD)  

Before  
Intervention   

after 
Intervention 

One month after 
Intervention 

p value* 

Attitude 
Intervention 1.96±0.62 2.88±0.68 2.91±0.66 <0.001* 
Control 2.08±0.59 2.06±0.55 2.07±0.54 0.791 

Subjective norms 
Intervention 1.87±0.72 2.79±0.79 2.90±0.76 <0.001* 
Control 2.03±0.61 2.03±0.60 2.80±0.58 0.311 

Perceived behavioral control 
Intervention 1.88±0.68 3.82±0.69 3.97±0.60 <0.001* 
Control 1.75±0.76 1.99±0.73 1.97±0.56 0.004* 

Intention 
Intervention 1.84±0.72 3.78±0.71 3.96±0.64 <0.001* 
Control 1.78±0.82 1.94±0.83 1.84±0.64 0.196 
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Discussion 

The findings of this study indicated that 
training intervention significantly increased the 
nurses' attitude in the intervention group. 

Table 2: Frequency and standard deviation of 
anxiety among patients undergoing 
hemodialysis  

Table 3: Independent T-test results between 
State and Trait anxiety scores for both sexes 

The finding of this study is consistent with 
that of the study conducted by Baghaei et al., 
which  

showed a significant increase in the nurses' 
attitude after intervention based on the 
BASNEF Theory [27]. Yuan showed that 
nurses had a good attitude toward hand 
hygiene behavior [28], but attitude is not the 
only factor that determines behavior, as there 
may be cases where poor hand hygiene 
behaviors have been reported despite high 
attitudes; therefore, we need to study other 
constructs and factors in order to improve the 
hand hygiene behavior. 

Funding in current study revealed, 
interventions based on TPB was could change 
attitude of nurses for hand washing. Positive 
attitude to behavior increases the likelihood of 
intention to behavior. In line to finding of this 
study, study founding of Najafi and et al 
revealed, nurses’ knowledge about hand 
hygiene was weak and most of subjects had 
negative beliefs about hand hygiene[29]. 
Various factors affect the level of compliance 
with hand hygiene. The belief in the 
importance of hand hygiene and the type of 
attitude toward the effect of hand hygiene on 
infection control is one of the personal factors 
with the highest rank from the personnel's 
perspective [30]. 

Founding in current study revealed, 
interventions based on TPB was could change 
subjective norms in the intervention groups of 
nurses for hand washing. In line with the 
findings of this study, the findings of the study 
of Piras and et al showed, interventions to 
improve of hand hygiene perceived control and 

subjective norm scores could increase hand 
hygiene [31]. In the subjective norms, beliefs in 
which the approval or rejection of the desired 
behavior by the reference people of the society 
is important. A person's colleagues can 
influence nurses’ health behaviors for hand 
hygiene [32]. Consequently, future hand 
hygiene work should focus on exploring social 
strategies with particular attention to the nurse 
leader because nurses identified them as the 
most important referent. A study conducted by 
Carroll et al. confirmed the role of the external 
reinforces of officials' support, rewards and 
encouragement for staff, and feedback[33]. 
With regard to the important role of doctors 
and their seniority in hospitals, their negative 
attitudes can affect the hygiene behavior of 
their colleagues, including nurses.  

As nurses have to have teamwork and 
interact with other clinical and preclinical 
personnel, their behaviors are inevitably 
influenced by their colleagues [34]. Given the 
importance of clinical environments and their 
positive effects on subjective norms for 
compliance with the principles, rules and 
guidelines of the environments, experience has 
shown that people imitate senior managers in 
their behaviors, so inappropriate hand hygiene 
behaviors of head nurses, doctors, infection 
control nurses and other managers will directly 
influence the performance of other 
personnel[31]. 

It seems that it is possible to influence the 
nurses' level of compliance with the principles 
and rules of hand hygiene by making senior 
managers supervise their behaviors, giving 
feedback to staff, and increasing the doctors' 
level of participation. 

Founding of this study revealed intervention 
based TBI was had positive for changing in the 
behavior of hand hygiene compliance of 
nurses. Perceived behavioral control plays an 
important role for hand hygiene compliance. 

In the line with founding in current study, 
founding of a study conducted in Turkey 
showed, nurses unable to hand washing 
occasionally because of lack of adequate 
facilities for drying hands, heavy workload and 
sensitivity of hand for repeated washing [35]. 
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Also White et al. identified the barriers (high 
workload, emergency conditions) and 
facilitators (access to handwashing sink / 
detergent, training, reminders) of the relevant 
factors that affect handwashing [36]. 
Considering that perceived behavioral control 
is one of the factors that influence the nurses' 
intention to perform hand hygiene, nursing 
managers should take measures to eliminate 
the barriers and use handwashing-facilitating 
strategies, including an appropriate nurse-
patient ratio, easy access to handwashing sinks, 
and availability of high-quality and suitable 
solutions. 

Despite the successful theory-based studies 
having been conducted in this regard, there are 
studies that have not been effective in the 
nurses' behavioral change [37]. According to 
Piras, an increase in the intention score in a 
self-report cannot be used to predict hand 
hygiene behaviors [25]. Despite the increased 
intention score in some self-report studies, no 
improvement has actually occurred in the 
nurses' hand hygiene behavior. In line the 
Founding of this study, results of another study 
revealed, educational interventions based on 
the BASNEF model, was not successful in 
increasing adherence of hand hygiene 
behaviors in the nurses [27]. This shows that 
although intention is a precondition for 
performing a behavior, there may be deterrent 
factors that prevent one from doing that 
behavior. 

Funding studies’ Labrague et al. show that, 
training of nursing plays a vital role in the 
professional competency of nurses and that the 
nursing students' knowledge and acceptance of 
hand hygiene was at a low-to-moderate level 
[38]. 

Although Gould et al. came to a 
contradictory finding in this regard, they 
indicated an equal number of hand hygiene 
practices in the intervention control groups 
after 3 months of intervention [39].  

Perhaps the positive impact of intervention 
in the clinic is to be attributed not only to the 
theoretical training, but also to the use of 
handwashing facilities. Staines' study, which 
was conducted using a multimodal 

improvement program based on the WHO’ 
strategy, increased access to handwashing 
equipment, increased reminders, feedback, and 
so on showed a significant improvement in 
hand hygiene behavior through direct 
observations[40]. Therefore, it seems that the 
use of different training methods and types of 
interventions, the quality and content of 
educational materials, the ability of trainers, 
and the previous experiences of the units under 
investigation could justify the differences 
between the results of the present study and 
those of other aforementioned studies.  

The limitations of this study include its 
limited time and the lack of direct observation 
of handwashing behavior. 

 

Conclusion 

As hand washing is the most important and 
simplest ways of preventing nosocomial 
infections and training based on the TPB has 
been shown to be affect the nurses' intention 
to perform hand hygiene practices, so nursing 
educators and managers and supervisors need 
to take measures to achieve the above goal by 
adopting certain basic strategies. 
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