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Abstract

Introduction: Human papillomavirus (HPV) is one of the most prevalent sexually transmitted infec-
tions (STI), which can cause cancer and genital warts. Drug abuse is associated with an increased risk 
of STIs, and drug users have poor awareness of HPV. This study aimed to examine the effect of an ed-
ucational program based on the health belief model (HBM) on promoting protective behaviors among 
female drug abusers. 
Material and methods: This study was a  randomized controlled trial. Eighty eligible female drug 
abusers from ten drop-in centers located in Tehran were included in the  study using convenience 
sampling. Randomization was applied at the center level, and all centers were divided into intervention 
and control centers. Data were collected using a self-administered questionnaire at four stages (before 
intervention, immediately, one month, and three months after intervention). Data were analyzed using 
repeated measures ANOVA test. 
Results: The model-based health education program had a significant effect on perceived susceptibility, 
perceived severity, perceived benefits, cues to action, and self-efficacy scores (p < 0.001). The scores 
of perceived barriers did not change significantly (p > 0.05). 
Conclusions: The educational program based on HBM had a positive effect on the subjects’ beliefs regard-
ing HPV protective behaviors, but it was not significantly effective on reducing perceived barriers. 
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Introduction

Human papillomavirus (HPV) is the most common sex-
ually transmitted infection (STI) as well as the most com-
mon cause of cervical cancer and genital warts. It is a pre-
disposing factor for the malignancies of vagina, vulva, penis, 

anus, rectum, and oropharynx [1]. Also, it is responsible for 
the financial burden of  these diseases  [2]. A meta-analysis 
of  studies published between 1995 and 2009, which stud-
ied one million women with normal cytology, estimated 
that the  prevalence of  global HPV was around 11.7%  [3]. 
The prevalence of HPV infection in Iran was estimated to be 
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was being absent for more than one session of  the  educa-
tional program. 

Subjects in the  intervention group received three one-
hour training sessions education based on HBM in three 
weeks. The control group received general information about 
sexually transmitted infections, which was routinely pre-
sented in the centers. All participants completed the study 
questionnaire at baseline, immediately after the  interven-
tion, one month, and three months after the intervention. 

Intervention 

The content of the first session was about genital anato-
my and HPV transmission routs. The subject of the second 
session was related to health problems associated with HPV, 
prevention methods, genital warts, and treatments. The sec-
ond session aimed to increase perceived sensitivity and 
severity. The third session presented the effects of benefits, 
barriers, and self-efficacy, and its content was about cervical 
cancer screening, condom use and negotiating, information 
about HPV vaccinations, and the places where women can 
receive free healthcare. 

At the end of each session, the opportunity to ask ques-
tions and discuss the matter was provided to the study sub-
jects. To provide cues to action during the  follow-up peri-
od, a  pamphlet and phoneline consultation were offered. 
The pamphlet consisted of six pages of summary informa-
tion about HPV was given after the  intervention in order 
to study the  information. At the  end of  the  three-month 
follow-up, the same educational program was provided for 
subjects in the control group (Figure 1). 

Measures 

We used a  two-part questionnaire for data gathering. 
The first part was a demographic data questionnaire, and in-
cluded age, level of education, age at first sexual relationship 
and type of sex, condom use, screening for cervical cancer 
and sexually transmitted diseases, information about HPV 
and HPV vaccine, and number of sexual partners. 

The second part was a  researcher-designed question-
naire based on HBM. The study team designed the question-
naire to evaluate the efficacy of the intervention. The process 
of  questionnaire design consisted of  four steps including 
developing an  item pool, receiving expert opinions about 
items, determining the  impact score of  each item, and 
psychometric evaluation of  the  questionnaire. Psychomet-
ric evaluation included the  face and content validity, and 
the determination of reliability. 

In the  first step, the  research team developed an  ini-
tial item pool. The  items in the  pool were obtained from 
a comprehensive literature review that included the Center 
for Disease Control (CDC) website, the UpToDate website, 
and gynecology textbooks. In the  second step, items were 
discussed in a  panel of  experts, which included infectious 
disease specialists, health education experts, and gynecolo-

79.3% of cancer patients and 7% of general female popula-
tion [4]. Despite the role of HPV in etiology of severe health 
problems, the  evidence showed that different populations 
have not enough information about the virus [5, 6]. 

High-risk sexual behaviors such as unprotected vaginal, 
anal, or oral sex and having multiple sexual partners are 
among the  risk factors for HPV infection  [7]. Drug abuse 
is a strong predictor of high-risk sexual behaviors [8], and 
the prevalence of HPV in female drug addicts is consider-
ably high [9]. This high prevalence is related to having mul-
tiple sexual partners, unprotected sex, and trading sex for 
money or drugs, which are more common among female 
drug addicts [10, 11]. Moreover, the possibility of screening 
for cervical cancer is lower in female drug abusers, while 
there is a strong association between drug abuse and the risk 
of cervical intraepithelial neoplasia [12]. 

While the prevalence of synthetic drugs abuse in wom-
en and young people has increased in Iran, the  intention 
to receive healthcare is very low due to addiction-related 
stigma  [13]. Therefore, preventative interventions such as 
an  increase in level of  general knowledge about HPV and 
an improvement in the use of protective methods for HPV 
infection in this group of vulnerable women are especially 
important. 

One of the most used models of education on preventing 
sexual risk behaviors, increase screening behaviors, and vac-
cination is the health belief model (HBM). This model has 
several basic structures, which aim to predict why are people 
engaged in preventive behaviors, why are they looking for 
a screening, and how they control their diseases [14]. There 
are several studies on the effect of HBM on papillomavirus 
vaccination [15, 16], condom use [17], and cervical cancer 
screening [18, 19]. As far as we are aware, the HBM has not 
been tested in the context of sexual behaviors in drug abus-
ers. The current study was conducted to determine the effec-
tiveness of a health education program based on the HBM 
on HPV protective behaviors in female drug abusers in Iran. 

Material and methods 
Design and sample 

This randomized controlled study was conducted in ten 
drop-in centers in Tehran, Iran, between February and July 
2017. The centers were randomly assigned into two groups: 
control and intervention. The randomization was conducted 
by a research assistant who was not familiar with the centers. 
The reason for randomization at center level was the preven-
tion of  information about contamination between subjects 
in intervention and control groups. Samples have entered 
the groups using convenience sampling. The interim analysis 
was performed with 33 participants in each group. Because 
there were significant differences between the scores of two 
groups, no more subjects were included into the study. 

The inclusion criteria were: 18 years of age or older, be-
ing sexually active, ability to read and write, and absence 
of warts in the genital and anal areas. The exclusion criterion 
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Control

(n = 40) in 5 Center

Intervention

(n = 40) in 5 Center

gist. Then, the  items were sent to 15 experts to determine 
the impact score of each item. They were asked to score each 
item based on the importance of being in the questionnaire 
from 1 (extremely not essential) to 5 (extremely essential). 
The items with an impact score higher than 1.5 remained in 
the questionnaire. 

The face and content validity was determined by using 
an  agreement of  10 experts in the  field of  infectious dis-
ease, health education, and gynecology, and five people  
from the  study population. At the  end of  this steps, 33 
items remained in the questionnaire. For construct valid-
ity of the questionnaire, exploratory factor analysis (EFA) 

Figure 1. The consort diagram of sample recruitment
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was performed. To analyze the  data through EFA, a  Ky-
ser-Miralcan (KMO) sampling test was used. This index is 
variable between zero and one, and it is used to determine 
whether the obtained correlation matrix has a  significant 
difference. Based on this, the  factor analysis was accept-
ed and Bartlett’s test was used. After calculating the  cor-
relation matrix among the variables, factor extraction was 
performed. In this study, an  eigenvalue of  more than 0.5 
was used to determine the  number of  factors producing 
the questionnaire. 

The reliability of  the  questionnaire was determined by 
test re-test method and calculation of  internal consistency. 
In the test re-test method, 15 subjects from the study popu-

lation completed the scale twice with 20 days interval. Then, 
the Pearson correlation coefficient was calculated (r = 0.87). 
The data from 150 subjects from study population was used 
in the calculation of internal consistency (α = 0.86). 

There were seven items in perceived susceptibility (be-
liefs regarding the chance of getting or being at risk of HPV), 
eight items in perceived severity (beliefs regarding the con-
sequences and sequelae of  acquiring HPV), four items in 
perceived benefits (beliefs regarding the  advantages), and 
three items in perceived barriers (costs or obstacles of ad-
vised actions). The  items in these constructs were scored 
on a five-point Likert scale (from 0: strongly disagree to 4: 
strongly agree). There were three items in the cues to action 

Table 1. Demographic characteristics of the respondents 

Factor
Intervention 

n = 40 
Control
n = 40 

p value 

Age (years), mean (SD) 32.35 (7.07) 33.27 (6.59) t = 1.64, df = 3, p = 0.654 

Education 

Primary education 4 (10) 8 (20) 

χ2 = 2.55, df = 3, p = 0.466 
Guidance school 12 (30) 11 (27.5) 

High school 15 (37.5) 16 (40) 

University education 9 (22.5) 5 (12.5) 

  Age of first sex (years), mean (SD) 17.537 (5.29) 16.97 (3.81) t = 1.36, df = 2, p = 0.504 

Type of sex 

Vaginal sex 23 (57.5) 20 (50) 

χ2 = 1.209, df = 3, p = 0.751 
Vaginal, oral sex 4 (10) 4 (10) 

Vaginal, anal sex 3 (7.5) 6 (15) 

Vaginal, anal, oral sex 10 (25) 10 (25) 

Condom use 

Never 30 (75) 24 (60) 

χ2 = 4.00, df = 3, p = 0.26 
Seldom 7 (17.5) 7 (17.5) 

Sometimes 1 (2.5) 5 (12.5) 

Always 2 (5) 4 (10) 

Screen for cervical cancer 

Yes 18 (45) 17 (42.5) 
χ2 = 0.051, df = 1, p = 0.822 

No 22 (55) 23 (57.5) 

Screen for sexually transmitted disease 

Yes 13 (32.5) 17 (42.5) 
χ2 = 0.853, df = 1, p = 0.356 

No 27 (67.5) 23 (57.5) 

Heard about HPV/HPV vaccine 

Yes 3 (7.5) 7 (17.5) 
χ2 = 1.82, df = 1, p = 0.17 

No 37 (92.5) 33 (82.5) 

Number of sex partners 

1 28 (70) 26 (65) 

χ2 = 1.077, df = 4, p = 0.898 
2 6 (15) 6 (15) 

3 5 (12.5) 5 (12.5) 

4 and more 1 (2.5) 3 (7.5) 
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construct (strategies used as reminders for advised behav-
iors), and eight items in self efficacy (confidence regarding 
the ability to do the advised action). These two constructs 
were scored on a five-point Likert scale (from 0: never, to 4: 
always). 

The Iran University of Medical Sciences’ ethics commit-
tee approved the study protocol (IR.IUMS.REC.1395.29385). 
We registered the study in the  Iranian Registry of Clinical 
Trials (IRCTID: IRCT2016121131346N1). All subjects were 
informed of the aims and methods of the study, and all par-
ticipants have signed an inform consent form. 

Statistical analysis 

SPSS (version 16) was used to analyze the data. Indepen-
dent t-test was used to compare the scores between the two 
groups. A repeated measures ANOVA was applied to com-

pare the effectiveness of  intervention between two groups. 
Multiple linear regression was used to evaluate the  in-
teraction between self-efficacy and the  other constructs 
of the HBM. 

Results 
The characteristics of the study subjects in both groups 

are presented in Table 1. No significant differences were ob-
served between the two groups regarding demographic vari-
ables. 

Table 2 shows the mean scores for the HBM constructs 
for both groups. No significant differences between the in-
tervention and control groups at the  baseline regarding 
the HBM constructs were found. All of the HBM constructs 
scores improved significantly in the intervention group, ex-
cept perceived barriers (p = 0.45). 

Table 2. Mean (SD) of HBM constructs measures at baseline (T0), immediately (T1), and at 1-month (T2) and 3 months (T3); 
results of repeated measure analyses variance in both studied groups. Intervention (I); Control (C) 

Structures of HBM 
T0 

Mean (SD) 
T1 

Mean (SD) 
T2 

Mean (SD) 
T3 

Mean (SD) Repeated 
measure 

Number of samples 
I (n = 40) 
C (n = 40) 

I (n = 40) 
C (n = 33) 

I (n = 27) 
C (n = 23) 

I (n = 16) 
C (n = 17) 

Perceived susceptibility (score) 

Intervention 2.35 ± 0.50 3.11 ± 0.36 3.56 ± 0.36 3.39 ± 0.34 < 0.001

Control 2.56 ± 0.79 2.58 ± 0.69 2.77 ± 0.71 2.84 ± 0.64 0.009

t-test 0.159 < 0.001 < 0.001 0.005 0.009® 

Perceived severity (score)

Intervention 2.15 ± 0.51 3.45 ± 0.38 3.50 ± 0.35 3.41 ± 0.31 < 0.001

Control 2.20 ± 0.70 2.25 ± 0.74 2.51 ± 0.74 2.61 ± 0.52 0.03

t-test 0.703 < 0.001 < 0.001 < 0.001 < 0.001®

Perceived benefits (score)

Intervention 2.43 ± 0.61 3.58 ± 0.43 3.51 ± 0.49 3.59 ± 0.37 < 0.001

Control 2.62 ± 0.67 2.57 ± 0.60 2.81 ± 0.59 2.92 ± 0.52 0.82

t-test 0.184 < 0.001 < 0.001 < 0.001 0.005®

Perceived barriers (score)

Intervention 1.69 ± 0.49 1.93 ± 0.77 1.81 ± 0.93 2.02 ± 0.98 0.45

Control 1.57 ± 0.87 1.57 ± 0.87 1.47 ± 0.69 1.35 ± 0.73 0.76

t-test 0.466 0.069 0.163 0.034 0.022®

Cues to actin (score)

Intervention 1.28 ± 1.08 3.54 ± 0.54 3.69 ± 0.48 3.79 ± 0.31 < 0.001

Control 1.74 ± 1.23 1.45 ± 1.18 2.23 ± 1.24 2.49 ± 0.92 < 0.001

t-test 0.07 < 0.001 < 0.001 < 0.001 0.023®

Self-efficacy (score)

Intervention 1.54 ± 0.92 3.65 ± 0.41 3.81 ± 0.17 3.30 ± 0.14 < 0.001

Control 1.99 ± 1.42 1.62 ± 0.91 1.83 ± 0.95 1.67 ± 0.82 0.16

t-test 0.480 < 0.001 < 0.001 < 0.001 < 0.001® 
®Repeated measure time and group interaction 
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The results of the linear regression are shown in Table 3.  
Cues to action score had the  strongest positive effect on 
self-efficacy scores. Perceived barriers score had the stron-
gest negative effect on self-efficacy scores. 

Discussion 
The results of the current study showed that an HBM-

based educational program could improve the knowledge 
and beliefs of women regarding HPV prevention. The fol-
low-up assessments revealed that scores of perceived sus-
ceptibility, severity and benefits, and cues to action in-
creased in the intervention group. This was one of the first 
studies to examine the  HBM-based intervention among 
female drug addicts, with the  aim to improve protective 
behavior against HPV. Previous studies on HPV have ex-
amined the effect of interventions on vaccinations and Pap 
smears, and the use of condoms was completed separately 
and on other populations [15, 19]. However, the self-effica-
cy assemble in the current study consisted of multiple pre-
cautionary measures, including condom use, vaccinations, 
and Pap smears. 

Our results are in line with previous studies findings. 
The results of a study on college students in Sweden indicat-
ed that an increase in perceived susceptibility and perceived 
severity could lead to an  increase in papillomavirus vacci-
nation and condom use [15]. Moreover, the college students 
who agreed to have the  papillomavirus vaccination had 
higher scores in perceived severity, susceptibility, and ben-
efits [20, 21]. Other studies have also found that increased 
perceived severity [22] and increased perceived benefits [16] 
were associated with subjects with papillomavirus vaccina-
tions. 

Similarly, a study investigating men and women in South 
Africa found a  positive correlation between perceived se-
verity and susceptibility and condom use [23]. Karimi also 
found that an improvement in scores of perceived suscepti-
bility, severity, benefit, and cues to action for male drug users 
in Iran preceded to an increase in condom use, an increased 
tendency for HIV testing, and a decrease in high-risk sexual 
relationships  [24]. A  meta-analysis also showed a  positive 
impact of  improved perceived benefit scores on the  likeli-
hood of  engaging in protective behaviors  [25]. The  results 
of  a  previous study showed that an  increase in perceived 
benefits was positively related to the intention of obtaining 

the papillomavirus vaccination, which was in line with our 
findings [16]. 

In the present study, the change in scores of cues to action 
was higher than other constructs of  the  HBM. This result 
is consistent with previous studies, which showed that cues 
to action had a positive effect on screening behaviors. For 
example, the results of one study found that reminders are 
effective in the  increasing mammography adherence  [26]. 
This HBM construct is also considered to have the highest 
positive impact on the emergence of positive health behav-
iors, e.g. Pap smears [27]. 

The intervention failed to decrease the perceived barri-
ers scores in the  intervention group. Perceived barriers re-
ferred to the obstacles to the regular and accurate use of con-
doms, having Pap smears, and HPV vaccination. The  use 
of a condom is influenced by several factors, including drug 
abuse  [28] and the  disagreement of  sexual partners  [29]. 
Lack of  access to female condoms was also a  barrier to 
the  current intervention. Previous studies have indicated 
that there was a  relationship between taking Pap smears 
and perceived susceptibility, severity, Benefits, barriers, and 
self-Efficacy [19, 30]. 

In contrast, however, one study found that there was no 
significant relationship between perceived susceptibility, se-
verity, barriers, and benefits and having Pap smears, and that 
the most critical factor was laziness [31]. Similarly, another 
study concluded that recommendations by healthcare pro-
viders were the only effective encouragement for undergoing 
Pap smears [32]. 

The decrease in self-efficacy, however, along with the in-
crease in perceived barriers in the follow-up phase could in-
dicate the importance of interventions on the commitment 
to undertake healthier behaviors. We can also presume that 
the low efficiency of perceived barriers to precautionary be-
haviors was the result of factors mentioned above – the lack 
of recommendations by healthcare providers. 

Another factor that stops from HPV vaccination was its 
high price and the fact that health insurance companies in 
Iran do not cover the vaccine. The results of previous stud-
ies have shown that health insurance coverage can positively 
affect HPV vaccination [33]. Therefore, we believe that in-
cluding the HPV vaccination in the national immunization 
program in high-risk populations as well as including it in 
insurance coverage would have a positive effect on the per-
ceived barriers construct. 

Table 3. Regression table: the effect of changes in construct scores on self-efficacy construct 

B SE B β t p 

Perceived susceptibility 0.27 0.32 0.10 0.85 0.397 

Perceived severity 0.04 0.29 0.02 0.13 0.895 

Perceived benefits –0.21 0.20 –0.12 –1.06 0.291 

Perceived barriers –0.35 0.16 –0.16 –2.20 0.031 

Cues to action 0.49 0.13 0.53 3.77 < 0.001 
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Our results demonstrate a positive effect of self-efficacy  
on subjects’ protective behaviors. However, unlike other  
parts of  the  questionnaire, self-efficacy scores decreased 
slightly during follow-up sessions, which may have influ-
enced the effectiveness of the intervention. We assume that 
this decrease was the  result of  an  escalation in perceived 
barriers scores, based on the  results of  linear regression. 
The results of previous studies have shown that the failure to 
overcome perceived barriers could have an adverse effect on 
safe sex behaviors [34, 35]. 

A cross-sectional study on African-American US immi-
grants found that self-efficacy was one of the essential pre-
dictors of  condom use  [36]. Some other studies have also 
found that self-efficacy was the  strongest predictor of  safe 
sexual behaviors, such as using condoms and having diag-
nostic sexual disease tests [37, 38], and that it had a positive 
effect on other safe sexual behaviors [39]. 

In our study, after educational sessions, pamphlets were 
given to the subjects, so they could refer to them for HPV 
information, and the  follow-up phone consultations also 
helped to enhance the effects of the intervention. These strat-
egies may be the  reason for the  sustainability of  the mean 
scores of the constructs. The results of previous studies have 
shown that follow-up measures could increase the  likeli-
hood of undertaking healthier behaviors [40]. 

At the end of follow-ups in the control group, there were 
significant differences in scores of  perceived susceptibility, 
perceived severity, and cues to act. It is more likely that there 
were media or other educational programs involved, which 
provided additional information apart from educational 
intervention in this study group. Participants of  the  con-
trol group has become curious about the matters and were 
pursuing answers, which could increase their scores in these 
constructs over time. That caused significant differences in 
the control group, but more important was that the educa-
tion in present study had more effect comparing with other 
programs. Therefore, the intervention group had more sig-
nificant differences over the control group. 

The current study had several limitations. The  self-re-
port questionnaires were the  main data collection tool, 
which may have affected the accuracy of reported behaviors. 
Also, in Iran, speaking about sexual relationships and dan-
gerous behaviors are considered a taboo. Therefore, the sub-
jects may have been more likely to report desirable behav-
iors and omit unfavorable ones. To overcome this limitation, 
aims of the study were discussed with the participants, and 
they were assured of their confidentiality. Since the subjects 
stayed in camps and drop-in centers for a  long time and 
did not have contact with the community during the three 
months of follow-up, finding out about their use of condom 
or a screening test evaluation was not possible. 

Conclusions 
This study shows that an educational program based on 

the HBM can affect addicted women’s health beliefs and that 
it can influence their self-efficacy regarding HPV protective 

behaviors. As this study did not affect the subjects’ perceived 
barriers scores, future studies are encouraged to determine 
what the  perceived barriers are and take the  required mea-
sures to reduce them. Similar interventions could be conduct-
ed on males with a history of drug abuse and other high-risk 
groups such as prisoners. In the context of health, the mea-
surement of actual behaviors is almost impossible. Therefore, 
self-efficacy is considered to be the most powerful indicator 
of  real behavior. The  increase in self-efficacy in the  current 
study indicates the effectiveness of an HBM-based interven-
tion on female drug abusers’ HPV preventive behaviors. 
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