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Background: Hand washing is the best strategy to prevent known nosocomial infections but 

the nurses’ hand hygiene is estimated to be poor in Iran.

Objective: This study aimed to determine the effectiveness of BASNEF (Behavior, Attitude, 

Subjective Norms, and Enabling Factors) model on hand hygiene adherence education.

Methods: This controlled quasi-experimental study was conducted on 70 hemodialysis unit 

nurses (35 case and 35 control) in the health and educational centers of the University of Medical 

Sciences of Urmia, Iran. To collect the data, a six-part validated and reliable questionnaire 

was used. The data were analyzed using SPSS version18, using Wilcoxon, Mann–Whitney,  

chi-square, and Fisher’s exact tests. The significance level was considered P,0.05.

Results: The mean age was 38.4±8.1 years for the intervention group and 40.2±8.0 years for 

the control group. There was no significant difference between the two groups for any demo-

graphic variables. Also, before the intervention, there was no significant difference between the 

two groups for any components of the BASNEF model. Post-intervention, the attitude, subjec-

tive norms, enabling factors, and intention improved significantly in the intervention group 

(P,0.001), but hand hygiene behavior did not show any significant change in the intervention 

group (P=0.16).

Conclusion: Despite the improving attitudes and intention, the intervention had no significant 

effect on hand hygiene behavior among the studied nurses.

Keywords: hand hygiene, adherence, education nurse, behavior

Introduction
Nosocomial infection is one of the common problems in intensive care units,1 and 

hospital staff hand hygiene behavior is the most important factor in the transmission 

of nosocomial pathogens.2 The impact of health care-associated infection implies 

prolonged hospital stay, long-term disability, increased resistance of microorganisms 

to antimicrobials, massive additional financial burden, high costs for patients and their 

families, and excess deaths,3 and hand washing is the easiest and oldest strategy to 

prevent known nosocomial infections.4

The importance of hand hygiene has prompted many researchers to conduct 

studies. These studies demonstrate the reality that despite its simplicity, low cost, and 

ease of hand hygiene, the conduct of caregivers is less than expected.5 The results of 

researches conducted in the public sector, even in developed countries, also showed 

poor performance of nurses and other health workers in hand hygiene.5,6

In Iran, overall compliance was 6.4% (teaching hospital: 7.4%, public hospital: 

6.2%, private hospital: 1.4%). Nurses (8.4%) had the highest rates of compliance.7 
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In another Iranian study, the overall compliance with hand 

hygiene activities was 47.9% (438 episodes out of 913 

potential opportunities) and with sole emphasis on hand 

washing, the compliance was only 8.5%.8 The overall patient 

nosocomial infection (NI) rate was 3.34 per 100 patients, and 

the infection rate per 1,000 patient-days was 5.27.9

Poor hand hygiene compliance among the Iranian nurses 

necessitates urgent interventions to improve both hospital 

infrastructure and staff knowledge. Hence, considering the 

importance and role of hand hygiene in the health of patients 

and care providers, interventions should be implemented for 

health care personnel and all hospital staff to reemphasize the 

importance of adherence to hand hygiene protocols. Although 

most health centers run many programs to provide training on 

this hand hygiene behavior, its acceptance by the employees 

is low.10 The most important means of designing programs for 

behavior change is to understand the reason behind people’s 

practice and understand what causes the behavior change.11 

Hence, identifying the reasons for low hand hygiene is neces-

sary for improvement of this behavior. Nurses cite various 

reasons for washing their hands less frequently, such as the 

lack of habit, lack of awareness, negligence, routine work, 

lack of washing and drying equipment, crowded wards, 

inadequate washing material, defect in the management 

system, age of service providers,12 sex,13 knowledge,14 atti-

tude,15,16 perceived social pressure,17 behavioral intention,18 

and enabling factors.19

The understanding and application of behavior change 

theories may result in an effective program to improve aware-

ness and raise intention, and thus may increase the potential 

for success of hand hygiene promotion programs.20

Health behavior models have provided the basis for the 

improvement of hand hygiene. Researchers have used health 

behavior change models as a means to better understand 

hand hygiene behavior, and one of the most popular models 

is the theory of planned behavior (TPB). TPB postulates that 

behavior is most directly predicted by intention, which in turn 

is predicted by attitudes, subjective norms, and perceived 

behavioral control. However, in this model, enabling factor 

is neglected, which according to Fuentes-Gómez et al21 is one 

of the most important factors of hand hygiene in hospitals. 

O’Boyle et al22 showed that intensity of activity in the nursing 

unit, rather than TPB variables, predicted observed adherence 

to hand hygiene.

Thus, according to the studies presented and the factors 

influencing hand hygiene adherence behavior, it seems that 

BASNEF (the Behavior, Attitude, Subjective Norms, and 

Enabling Factors) model is an adequate framework for this 

study. The model includes components of attitude, behavior, 

subjective norms, and enabling factors. In this model, the 

attitudes are combined with subjective norms and affect 

behavioral intention. The theory says that behavior generally 

occurs following the intention which is influenced by attitudes 

that exist toward behavior.23 

BASNEF is a comprehensive model which is designed to 

study behaviors and plans to change them and to define the 

factors effective on individuals’ decision making. Based on 

this model, individuals develop a new behavior when they 

believe it is beneficial for them.24

This study aimed to determine the effectiveness of BAS-

NEF model on hand hygiene adherence education.

Methods
This controlled quasi-experimental study was conducted on 

hemodialysis unit nurses in health and educational centers of 

Urmia University of Medical Sciences, Iran. The intervention 

group participants were nurses in the hemodialysis unit of 

Taleghani Hospital, Iran, and the control group participants 

were nurses in the hemodialysis unit of Imam Khomeini 

Hospital, Iran. The requirement for informed  consent 

and  ethical approval was waived by the Medical Ethics 

Committee of Urmia University of Medical Sciences. The 

inclusion  criteria were the desire to participate in the study 

and employment in the hemodialysis units of the health 

and training centers of University of Medical Sciences of 

Urmia. According to the data in a similar article,25 the sample 

size was determined as 35 for each group; hence, a total of 

70 individuals were included in the study. To collect data, a 

six-part questionnaire was used as following:

1. The demographic questionnaire included 12 items such 

as age, sex, recruitment type, and duration.

2. BASNEF model-based questionnaire was designed due 

to the lack of access to a standard questionnaire related 

to hand hygiene adherence by nurses with structures 

of BASNEF model, and the designed tools were tested 

during the pilot study. In the questionnaire designed by 

the researcher, based on previous researches and the 

literature related to any of the matters under investigation,  

45 questions were posed by the research team including 

14 attitude items based on Likert scale after confirming 

the validity and reliability of items. The respondent 

expressed his/her views on different levels, including 

strongly agree, agree, neutral, disagree, or strongly 
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 disagree, and for each answer, a score was considered in 

the range of 1–5. In scoring Likert scale, both positive 

and negative questions were taken into account. The keys 

to questions were prepared accordingly, ie, if a sentence 

was positive, the highest score was given to strongly 

agree, otherwise the highest score was given to strongly 

disagree. The scores ranged from 14 to 70.

3. The subjective norm questionnaire consisted of nine 

questions based on the Likert scale: strongly agree, 

agree, neutral, disagree, or strongly disagree. The answers 

scored 1–5, showing different values for each statement. 

The personnel chose each alternative due to its impact 

as a subjective norm (nursing colleagues, the director of 

nursing, the chief executive of the hospital, the patients). 

The scores ranged from 9 to 45.

4. Enabling factors included seven questions designed based 

on the Likert scale and the scores ranged from 7 to 35.

5. Behavior intention included seven questions with two 

options: Yes or No. A score of 1 was assigned to Yes and 

0 to No.

6. Performance or behavior included eight items concerning 

the acceptance of washing hands before and after the 

training (performance) program, which was determined 

by observation.

To determine the content validity of the questionnaire,  

a quantitative method was used, which included the deter-

mination of content validity ratio and content validity 

index (CVI). In the CVI determining stage, all the items of 

questionnaire had acceptable validity and none of them was 

removed. For all constructs, the CVI was calculated by assess-

ing the average of each construct’s items (subjective norms 

0.95, attitude 0.94, enabling factors 0.98, behavior 0.96, 

and intention to behavior 0.98). To confirm the reliability, 

an internal consistency method was used. The questionnaire 

was distributed among 20 nurses, similar to the target group, 

who were working at Emam Khomeini Hospital in Ardabil. 

The Cronbach’s alpha for the enabling factor was 0.82, for 

attitude ratio to the behavior 0.916, for behavior 0.86, and for 

subjective norm 0.88. (Questionnaire is available to readers 

on request.)

Before choosing the participants, required explanations 

were provided on the objectives of the study, and the confi-

dentiality of the participants was ensured. The staff members 

were told not to write their names on the questionnaire. Also, 

they were informed that if they did not want to cooperate at 

any stage of the research, they were free to discontinue their 

participation. Before the intervention, the study subjects were 

provided the required explanations on how to complete the 

questionnaires and were asked to complete the self-report 

questionnaire based on the BASNEF model. After the pre-

test, the nurses were homogenized in two groups according 

to background variables such as age, education, sex, marital 

status, income, and type of employment. Then, the sampling 

was performed using the availability sampling method dur-

ing the morning and evening shifts. To reduce the possibility 

of contact between the control and intervention groups, the 

participants were selected from different hospitals and were 

assigned to the control and intervention groups. The control 

group was given no intervention. To improve the participation 

in the intervention group, the group was divided into three 

small subgroups of 12 each. After an overall assessment for 

the nurses, two training intervention sessions (each session 

consisted of two 1-hour parts, which took a total of 2 hours), 

were held for the nurses in the hemodialysis ward,  based on 

the components of the BASNEF model.

The overall content of the meetings was prepared in the 

form of a booklet and compact disc (CD) (including informa-

tion on basic knowledge of hand hygiene adherence behav-

iors and BASNEF model) and given to the nurses. After the 

intervention, the subjects were followed for 2 months; after 

2 months, the questionnaires were collected from both the 

groups. The performance was measured through self-reported 

hand washing records. After follow-up data collection, the 

data were analyzed. In order to comply with research ethics, 

after the end of the treatment, the educational pamphlet was 

also given to the control group.

The data were analyzed using SPSS version18 (Chicago, 

IL, USA), descriptive and analytical statistics such as Mann–

Whitney test for comparison of two independent groups, and 

Wilcoxon test before and after the intervention. Moreover, 

chi-square test and Fisher’s exact test were used to determine 

the relationship between the qualitative variables. The sig-

nificance level was considered P,0.05.

Results
The mean age was 38.4±8.1 years for the intervention group 

and 40.2±8.0 years for the control group. There was no sig-

nificant difference between the two groups (intervention and 

control) regarding age and recruitment duration. Most of the 

participants in both groups were women. The two groups were 

matched in sex and educational level. Demographic charac-

teristics of the participants are presented in Table 1.

Before the intervention, there was no significant dif-

ference between the two groups (intervention and control) 
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regarding the components of the BASNEF model. After the 

intervention, the values of the mentioned variables increased 

significantly in the case group and showed a significant dif-

ference compared to the control group (P,0.001).

Table 2 shows the median and standard deviation as 

well as the median differences of the components of the 

BASNEF model in the two groups before and after inter-

vention. After intervention, attitude increased significantly 

in the case group compared to control group (P,0.001). 

Similar results were obtained with regard to the enabling 

factors (P,0.001).

Table 3 compares the median values of subjective norms, 

intention, and behavior before and after intervention in the two 

groups (intervention and control). After intervention, subjective 

norms (P,0.001) and intention (P,0.001) increased significantly 

in the case group compared to the control group (P,0.001), but 

the findings did not show any significant improvement in hand 

hygiene (behavior) in the case group (P=0.16) and significant 

changes during time was not seen in the control group.

Discussion
Although it is well accepted that hand hygiene is the most 

important behavior for reducing health care-associated 

infections, hand hygiene compliance is often low. The results 

of the present study did not show a statistically significant 

improvement in hand hygiene, and this finding is consistent 

with that reported by two major systematic reviews on the 

impact of interventions on hand hygiene compliance. These 

reviews include a 2010 Cochrane systematic review, which 

found insufficient evidence that hand hygiene interventions 

improve hand hygiene in the hospital setting,26 http://www.

ncbi.nlm.nih.gov/books/NBK133371/ and a 2008 systematic 

review, which addressed studies evaluating hand hygiene 

interventions and health care-associated infections in acute 

and long-term care settings.27

Hence, we can say that high-quality evidence demon-

strating the type of interventions that are most effective is 

lacking. Hand hygiene among health care staff is a challenge, 

and evidences show that despite the convenience and low 

cost, hand hygiene adherence behavior is less than expected 

among health care providers.8 Despite the presence of theory-

based studies, which have been successful in improving 

hand hygiene behaviors, there are also some studies that 

have failed to achieve any change.28 Another study, which 

has a conclusion in line to our findings, concluded that hand 

hygiene interventions that target changes in attitudes, inten-

tions, or self-reported practice are likely to fail in terms of 

changing behavior.29

The results of the present study showed that the mean 

score of BASNEF model constructs, which include attitude, 

Table 1 comparison of demographic characteristics between 
intervention and control groups in terms of sex

Variables Control Intervention

No % No %

Sex
Male 8 22.9 5 14.3
Female 27 77.1 30 85.7
Total 35 100 35 100
P-value (chi-square test) P=0.35
Educational level
Technician and lower 3 8.6 4 11.4
Bachelors 32 91.4 31 88.6
Total 35 100 35 100
P-value (Fisher’s exact test) P=0.7
Recruitment type
Official 23 65.7 7 48.6
contractual 7 20.0 7 20.0
Project: contract 5 14.3 11 31.4
Total 35 100 35 100
P-value (chi-square test) P=0.20
Recruitment duration
,5 years 3 8.6 5 14.3
5–10 years 9 25.7 12 34.3
10–15 years 9 25.7 5 14.3
15 years and more 4 40.0 13 37.1
Total 35 100 35 100
P-value (Fisher’s exact test) P=0.55

Table 2 comparison of the median upper quartile (UQ) of attitude and enabling factors in the intervention and control groups before 
and after the intervention

Variables Case Control Mann–Whitney test

Attitude
Before intervention 37 (40) 37 (40) P=0.81, Z=-0.23
after intervention 44 (57) 37 (47) P=0.004, Z=-2.8
Wilcoxon test P,0.001, Z=-4.2 P=0.43, Z=-0.78
Enabling factors
Before intervention 18 (23) 16 (23) P=0.82, Z=-0.22
after intervention 20 (24) 18 (23) P=0.11, Z=-1.5
Wilcoxon test P,0.001, Z=-3.6 P=0.47, Z=-0.71
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enabling factors, subjective norms, and intention to behavior, 

increased significantly. Also, based on the BASNEF model, 

the results showed that educational intervention was not 

successful in improving hand hygiene adherence behaviors 

of the nurses. This finding is in line with that of Bikmorady 

et al,30 who also did not record a significant improvement in 

hand hygiene of the participants with soap and water after 

the trainings. Many texts claim that adherence improvement 

is temporary after educational interventions.31,32 In a study 

by Huang et al,33 4 months post-education, hand hygiene 

compliance significantly improved (P,0.001) for the 

nurses in the experimental group compared to the control 

group. In contrast, Gould et al34 found that 3 months after 

the education intervention, the number of essential hand 

hygiene episodes performed was similar in the intervention 

and control groups.

Lack of improvement of the hand hygiene adherence 

in this study is in fact due to the conditions prevailing in 

the country’s hospitals since the studies show that despite 

repeated training programs in hospitals, hand hygiene adher-

ence is not as desired in hospital wards. A study by Ravaghi 

et al35 showed that although all nurses were educated on 

hand hygiene, they did not have an adequate knowledge of 

the standards and principles of desired behavior. However, in 

a study by Hosseinialhashemi et al,36 participants appeared 

to have sufficient knowledge and proper attitudes regarding 

hand hygiene, but compliance practices were suboptimal. 

Also, in a study by Askarian et al,37 the results indicated 

negligence in various aspects of infection control. In order 

to design more reliable interventions, there is a need to have 

more information on the determinants of these behaviors 

because in most cases, though having adequate knowledge 

and positive attitudes, health staff do not observe it.

Although this study has been unable to provide clear evi-

dence of the effect of intervention to promote hand hygiene 

behavior, the findings should not be taken to suggest that 

attempts to promote hand hygiene compliance are not worth 

undertaking. Soundly designed studies are still required 

to evaluate the effectiveness of interventions intended to 

improve hand hygiene compliance.

Conclusion
Despite the improving attitudes and intention, the interven-

tion had no significant effect on hand hygiene behavior among 

the studied nurses.

Study limitations
A limitation of the study was the relatively small sample 

size. For this reason, these findings cannot be generalized to 

other nursing communities based on this study alone. The 

data collection process before and after the intervention was 

based on self-recording by hospital staff, which is another 

limitation of the present study.
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