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Abstract

Background: Despite the fact that improved health, social, and economic situations have significantly affected
the reduction of its infestation, pediculosis is still spreading worldwide.

Aim: This study is conducted to evaluate the explanatory power of health belief model constructs in adoption of
preventive pediculosis infestation behavior in female primary school students.

Methods: This study involves two stages. First, a cross-sectional study was conducted. In the second stage, a
quasi-experimental intervention was performed. One hundred eighty female elementary school students in
Omidiyeh County were randomly selected in two 90-subject groups (experimental and control). Samples were
matched in two groups in terms of demographic variables. A group of educational intervention was based on the
most effective construct of the first stage; and the educational intervention of control group was based on the low-
effective construct. The path analysis and LISREL 8.5 software was utilized to compare the fit and the variance
cover percentage of adopting preventive pediculosis infestation behaviors.

Results: According to the pre-intervention findings, there was no significant difference between experimental
and control groups in terms of factors affecting the adoption of preventive pediculosis infestation behavior. This
model had a weaker fit in the experimental than the control group, but these indices had better status after
intervention in the experimental than the control group. Meanwhile, the cover percentage of explained variance
for the experimental group after educational intervention was higher than pre-intervention, but it was lower in the
control group. Finally, health belief model constructs (including the knowledge, cue to action, perceived
susceptibility and severity, perceived benefits and barriers, and self-efficacy) in the experimental group, had
better fit after the educational intervention compared with pre-intervention.

Conclusion: Efficiency of the health belief model was approved for adopting preventive pediculosis infestation
behavior in female primary school students. The future intervention studies should utilize the structural equation
modeling approach separately in experimental and control groups to compare the changes in behavior between
different demographic groups in the field of pediculosis infestation behavior.
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1. Introduction
Louse is an external parasite of the human body and can infect the head, body, and sexual organs (1). Head louse has
been viewed as a public health problem in the world (2). According to the National Center for Prevention of Head
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Louse, the outbreak of head louse above 5% is epidemic (3). Despite the fact that improved health, social, and
economic situations have significantly affected the reduction of its infestation, this parasite is still spreading
worldwide (4). Six to 12 million people have been annually infected with this parasite in the United States, and its
treatment and control have spent approximately $367 million (1). Iran possesses the moderate outbreak of this
infestation compared with other countries. The rate of its outbreak usually ranges from 2% to 7% in Iran, and it may
be slightly increased due to the arrival of cold weather and environmental changes. Despite the rare outbreak of
louse at some schools in the past, it has been seriously increased in recent years due to the diluted number of health
educators (5). Students annually lose 12 to 24 million school days due to the head lice (6). The pediculosis
infestation creates physical disorders in addition to psychological problems and transmitted secondary diseases for
students and their family. Head louse is one of the most common health problems for primary school children and
especially girls in the world (7). The medical literature has emphasized special talent of implantation by this parasite
among primary school students, especially girls. Louse has always been significant due to close contact with humans
and its potential for transmission of multiple diseases. Communities react differently to head louse infestation. Some
communities show reactions to pediculosis infestation such as shock, blaming the child, isolating the child from
others, and finally making efforts to eradicate it as soon as possible, while the other societies accept it as a normal
condition, which does not require any treatment or preventative action. Thus, there is a need for extensive and
comprehensive actions on the primary measures to eradicate and combat the louse and reduce the rate of infestation.
Wet conditions and high population density have created a desirable environment for increased population of Louse
in Khuzestan Province. It should be noted that people can prevent head louse through health education. The
selection of the model or theory is one of the most important issues of educational interventions. The selection of an
educational model leads to start the program and its continuation in a right direction. The Health Belief Model is one
of the current educational models. This model emphasizes how the individual perception leads to motivation and
movement and creates the behavior (8). Therefore, we have decided to identify the main determinants of this model
through a theoretical framework of the health belief model with a structural equation modeling approach and use it
for designing the educational intervention program in order to adopt preventive health behavior, especially for
female primary school students in Omidiyeh County. This study is conducted with the aim of evaluating the
explanatory power of health belief model constructs in adoption of preventive Pediculosis infestation behavior
among female primary school students.

2. Material and Methods

This study involves two stages. First, a cross-sectional study was conducted to design change behavior strategies
based on a health belief model and achieve an appropriate educational model. In the second stage, a quasi-
experimental intervention was performed to evaluate and compare the indices of a fitted health belief model to adopt
the preventive pediculosis infestation behavior among female students in Omidiyeh County during 2015. The
statistical population of this study consisted of female elementary school students in Omidiyeh County. The
multistage sampling method was used for sampling, so that health centers by county were selected as clusters, and
four of them were randomly included in the study based on the infestation situation at each school and also
distribution of schools around the health centers and similarity of health status at each school. One hundred and
eighty students were randomly measured in two 90-subject groups (exprimental and control). The education method
for the intervention group was based on the results of needs assessment in stage before the intervention. Samples
were matched in two groups in terms of demographic variables. According to the situation of schools and the
learners’ capacity, the researchers designed and developed the most important tips and preventive measures of
pediculosis infestation in the forms of further and less effective constructs. A group of educational intervention was
based on the most effective construct of the first stage; and the educational intervention of control group was based
on the low-effective construct. The contents were presented by designing and applying the booklet, holding multiple
meetings with their active participation in discussions, holding several motivational group interviews, empowering
the individual skills during numerous meetings, and their active participation in the preparation of educational
posters. Following an initial needs assessment in the form of pre-test, the intervention was done in experimental
groups, and then the final assessment was conducted in two groups three months later. Education was done through
group training method. Data were collected after obtaining consent from students and their parents in the presence of
hygiene expert at schools and through interviews. In this study, the data collection tool was an extracted
standardized questionnaire based on previous similar studies. The 4-point Likert scale (strongly agree, agree,
disagree, and strongly disagree) was utilized to evaluate each item. Participants’ demographic information (age,
gender, parents’ education levels and job, place of residence, and use of common clothing, bathing frequency per
week, hair condition, etc.) were also evaluated. According to the current standard (Booklet of “Combating Louse at
Schools” published by the Health Department of Ministry of Health and Medical Education), the diagnosis of
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pediculosis infestation was based on live egg, nymph, and adult egg. Hair (especially behind the ears and on the
neck) was examined in the presence of sufficient light for about 3 minutes. It should be noted that the examination
of student’s head was done through direct observation by magnifying glass; and the suspected student was asked to
comb her hair by a fine comb on a white paper, and then the paper was investigated. To ensure the diagnosis, the
students’ hair was examined under a microscope in a laboratory. The content and face validity of the questionnaire
was evaluated by panel of research experts. The test-retest used to investigate the reliability and internal stability.
Thus, 25 primary school students responded to questionnaires twice within 20 days. The path analysis and LISREL
8.5 Software was utilized to compare the fit indices and variance cover percentage of adopting preventive
pediculosis infestation behaviors (9). The fit indices of this study were including chi-square per degrees of freedom;
normed fit index (NFI); non-normed fit index (NNFI); comparative fit index (CFI); goodness of fit index (GFI); root
mean square error of approximation (RMSEA), and ultimately, the standardized root mean square residual (SRMR)
(10). In this study, the data analysis was done by statistical SPSS16 software (11) and LISREL 8.5 software (12).
The chi-square test was used to assess the qualitative variables; and the path analysis test was applied to compare the
effect of educational intervention in both experimental and control groups and also before and after the intervention.

3. Results

According to the pre-intervention findings, there was no significant difference between experimental and control
groups in terms of factors affecting the adoption of preventive pediculosis infestation behavior (including age,
father’s job, parents’ educational levels, experience of pediculosis infestation). The students’ age average before
intervention was 11.5+1.5 years. According to chi-square test results, there was no statistically significant difference
between the students’ age in the experimental and control groups (p=0.74). Based on the chi-square test, there was
no statistically significant difference between both two groups in terms of fathers’ educational levels (p=0.11).
Furthermore, the research findings indicated that the majority of student’s fathers were self-employed. Also, the
majority of students’ fathers had passed secondary and high school education levels. Based on the chi-square test,
there was no statistically significant difference between both groups in terms of mothers’ educational levels
(p=0.50). According to research findings, most of the students’ mothers had passed secondary and high school
education levels. Despite the fact that the majority of students were infected with pediculosis in the last three
months, there was no significant difference between both groups in terms of pediculosis infestation based on chi-
square test (p=0.06). According to results of path analysis on health belief model indices in adopting preventive
pediculosis infestation behavior in experimental and control groups before intervention, this model had a weaker fit
in the experimental group than the control group, but these indices had better status after intervention in the
experimental group than the control group (Table 1).

Table 1. Health belief model’s fit indexes in adopting preventive pediculosis infestation behavior in experimental
and control groups before and after educational intervention

Fit Indexes Groups

Experimental Control

Before | After Before | After
r 6.71 2.95 7.80 10.15
df 6 6 6 6
y/df 1.11 0.49 1.3 1.69
p-value 0.348 0.814 0.252 0.118
RMSEA 0.34 0.000 0.064 0.0820
CFI 0.97 1 0.98 0.98
GFI 0.98 0.98 0.98 0.98
NFI 0.85 0.94 0.91 0.89
SRMR 0.051 0.042 0.046 0.04
AIC 70.15 62.95 66.71 67.80
Variance coverage (R?) 0.16 0.36 0.35 0.20

Meanwhile, the cover percentage of explained variance for adoption of preventive pediculosis infestation behavior
in the experimental group after educational intervention was higher than pre-intervention, but it was lower in the
control group. Finally, according to results of path analysis on fit indices of health belief model constructs (including
the knowledge, cue to action, perceived susceptibility and severity, perceived benefits and barriers, and self-
efficacy) in adopting preventive pediculosis infestation behavior in the experimental group, these indices had better
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fit after the educational intervention compared to pre-intervention (Table 2). The comparison constructs explaining
the preventive pediculosis infestation behavior in the experimental group before and after the educational
intervention indicated the impact of educational intervention and improvement of model fit indices in experimental
group. Furthermore, the results of path analysis on fit indices of health belief model constructs (including the
knowledge, cue to action, perceived susceptibility and severity, perceived benefits, barriers and self-efficacy) in
adopting preventive pediculosis infestation behavior in the control group indicated the good fit of these indices
before intervention compared to post- intervention (Table 3). The comparison constructs explaining the preventive
pediculosis infestation behavior in the control group before and after the educational intervention indicated a drop in
explanation rate and weaknesses of model fit in the control group.

Table 2. Comparison of health belief model construct’s fit indexes in the experimental group before and after
educational intervention

Fit Indexes Before After

Knowledge *=46.10, df=27, p-value=0.012,
CFI1=0.81,GFI=0.81, RMSEA=0.081

¥=40.95, df=27, p-value=0.041,
CFI=0.83, GFI=0.91, RMSEA=0.011

Cue to action v?=23.03, df=2, p-value=0.00, CFI1=0.67,

GFI=0.87, RMSEA=0.363

¥=0.10, df=2, p-value=0.95, CFI=1 ,
GFI=1, RMSEA=0.000

Perceived v?=6.95, df=5, p-value=0.22, CFI1=0.99, y*=2.31, df=5, p-value=0.80, CFI=1,
susceptibility GFI=0.98, RMSEA=0.060 GFI=0.98, RMSEA=0.000

Perceived y?=15.39, df=5, p-value=0.008, CF1=0.93, v*=9.67, df=5, p-value=0.85, CFI1=0.95,
severity GFI=0.91, RMSEA=0.138 GFI=0.95, RMSEA=0.155

Perceived benefits | x>=15.18, df=5, p-value=0.009, CFI=0.81,

GFI=0.95, RMSEA=0.137

¥?=3.32, df=5, p-value=0.65, CFI=1,
GFI1=0.98, RMSEA=0.000

x*=8.31, df=5, p-value=0.139, CFI=0.98,
GFI=0.96, RMSEA=0.078

Perceived barriers y*=4.19,df, 5,pvalue=0.522, CFI=I,

GFI=0.97, RMSEA=0.000

Self-efficacy y*=18.37, df=5, p-value=0.002, CFI1=0.70,

GFI=0.90, RMSEA=0.16

y*=1.54, df=5, p-value=0.82, CFI=1,
GFI=0.99, RMSEA=0.000

Table 3. Comparison of health belief model construct’s fit indexes in the control group before and after educational
intervention

Fit Indexes Before After

¥*=51.38, df=27, p-value=0.003, CF1=0.70,
GFI=0.88, RMSEA=0.106

Knowledge v*=76.18, df=27, p-value=0.00, CFI=0.63,

GFI=0.87, RMSEA=0.129

Cue to action v*=0.55, df=2, p-value=0.758, CFI=1,

GFI=1, RMSEA=0.000

=405, df=2, p-value=0.13, CFI=0.97,
GFI=0.95, RMSEA=0.16

Perceived v*=8.46, df=5, p-value=0.132, CFI=0.94, v*=11.79, df=5, p-value=0.037, CFI1=0.92,
susceptibility GFI1=0.97, RMSEA=0.080 GFI=0.94, RMSEA=0.13

Perceived v*=13, df=5, p-value=0.023, CFI=0.91, v*=37.31, df=5, p-value=0.00, CFI=0.74,
severity GFI=0.95, RMSEA=0.122 GFI=0.84, RMSEA=0.284

Perceived benefits

¥*=15.80, df=5, p-value=0.007, CF1=0.90,
GFI=0.95, RMSEA=0.141

¥*=24.83, df=5, p-value=0.00, CF1=0.68,
GFI=0.80, RMSEA=0.319

Perceived barriers

v*=4.15, df=5, p-value=0.52, CFI=1,
GFI1=0.98, RMSEA=0.000

v*=4.45, df=5, p-value=0.48, CFI=0.98,
GFI=0.84, RMSEA=0.000

Self-efficacy

¥*=10.51, df=5, p-value=0.62, CFI=0.77,

¥*=26.86, df=5, p-value=0.00, CFI=0.79,

GFI1=0.94, RMSEA=0.16 GFI=0.91, RMSEA=0.2

4. Discussion

This study is conducted with the aim of evaluating the explanatory power of health belief model constructs in
adoption of preventive pediculosis infestation behavior among female primary school students. The research
findings shown the useful of educational intervention based on the health belief model constructs in adoption of
preventive pediculosis infestation behavior. In current study, the fit indices of constructs such as the perceived
susceptibility and severity, cue to action, perceived benefits, and self-efficacy were improved after the educational
intervention in the experimental group; subsequently, the explanation rate of preventive pediculosis infestation
behavior was significantly increased. A few studies have investigated the effect of the health belief model constructs
for improving the explanation rate of preventive behavior using structural equation modeling approach. Those
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studies which have evaluated the educational interventions through structural equation modeling approach, have
used the total sample (both experimental and control groups together) (13, 14). But, each group should be separately
evaluated for estimating the variance of explanation rate. In other words, we can find out whether or not the
educational intervention is appropriate for fitting adopted behavior in the experimental group rather than control
group. Current study properly covers this weakness in existing studies. This study is the first study that has utilized
the health belief model constructs as educational intervention in both experimental and control group using
structural equation modeling approach. Structural equation modeling approach helps the researcher to identify the
major determinants for design the educational intervention program in adoption of preventive behavior. According
to the literature review, studies which use the theory as their educational interventions framework was more
effective than other non-theoretical interventions; this justifies the increased influence of theory-based interventions
by mandatory mechanisms. The behavior change mediators are effective in facilitating the intervention to achieve
the desired behavioral outcomes. Those are particularly important in build the effective interventions because they
enable the researchers to use the most important and effective components in the intervention and elimination of
unnecessary factors. Few studies was used of health belief model constructs for changing the preventive pediculosis
infestation behavior. Current results indicate that adoption of preventive pediculosis infestation behavior had a direct
relationship with perceived susceptibility and self-efficacy in this research but indirect relationships with other
health belief model constructs. In this study, the self-efficacy was the best behavior determinant factor. The self-
efficacy can help to people to improve the health behavior such as the prevention of pediculosis infestation. Higher
self-efficacy enables people to meet the standard recommendations in their personal hygiene. Self-efficacy is an
important explanation construct in the many interventions (16, 17). Furthermore, the self-efficacy of preventive and
health promoting behavior is among the most common evaluated mediators; its role and impact as a mediator in
behavioral change have gained a lot of support (18). The results of current research re-support the impact of
perceived self-efficacy on increases in health promotion behavior such pediculosis infestation prevention. Students
who have better beliefs and behavioral skills also have healthier behavior. Preventive behavior based on personal
beliefs is included in the health belief model, which covers the vulnerability to disease, the impact of disease on life,
and effect of health measures on reducing disease susceptibility and severity; most of the studies that use the health
belief model now focus on these variables (19). Moshki et al. (2013) had used the health belief model for improving
the preventive pediculosis infestation behavior (15). According to Moshki et al., there was a significant correlation
between preventive pediculosis infestation behavior with perceived barriers and self-efficacy constructs. Current
study, the educational intervention on specific behavior cognitions (self-efficacy, perceived severity, susceptibility,
benefits and barriers, the cue to action for pediculosis infestation prevention) have almost increased the significance
of the mean scores of target variables in the experimental group. In this study, the educational intervention has
significantly increased the mean score of perceived susceptibility and self-efficacy for preventive pediculosis
infestation behavior. This result is consistent with findings of other studies (20, 21). There was no significant
difference between two groups before the intervention in terms of health belief model constructs. Thus, this change
can be attributed to educational intervention based on the assessment of both groups using structural equation
modeling approach at a high confidence level. The literature review emphasizes the impact of interpersonal factors
(cue to action) on preventive behavior (22). According to some studies, teachers and families not had sufficient and
equipped information to control the head louse infestation (23). Therefore, educational interventions should focus on
teachers and students’ families to give their students an understanding of pediculosis infestation risk. Thus, if we
want to strengthen the interpersonal factors (cue to action) affecting the preventive behavior in students, we should
provide observational learning and positive modeling opportunities in order to change the family members and
teacher’s behavior affecting their students. This phenomenon cannot be easily achieved and requires long-term
training through various and new educational methods. It seems that the change in interpersonal factors is
challenging, and the short-term interventions do not have an appropriate and sustainable impact of these factors.

5. Conclusions

Educational intervention using health belief model framework could improve and promote the fit indices in adopting
preventive pediculosis infestation behavior in the experimental group rather than the control group. Also, it
increased the explanation rate for adoption of preventive pediculosis infestation behavior in the experimental group
compared with the control group after the intervention. Therefore, the efficiency of the health belief model was
approved for adopting preventive pediculosis infestation behavior in female primary school students. Future
intervention studies should utilize the structural equation modeling approach separately in experimental and control
groups to compare the changes in behavior between different demographic groups in the field of health promotion
behaviours.
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