Int J High Risk Behav Addict. 2018 December; 7(4):e58145.

doi: 10.5812/ijhrba.58145.

Published online 2018 August 7.

Research Article

Predictors of HIV-Preventive Behavior Changes Among HIV-Infected
Patients in Iran: Application of the Extended Health Belief Model
Mahmood Karimy
1

1

and Iraj Zareban 2, *

Department of Public Health, Social Determinants of Health Research Center, Saveh University of Medical Sciences, Saveh, IR Iran
Health Promotion Recreant Center, Zahedan University of Medical Sciences, Zahedan, IR Iran

2
*

Corresponding author: Faculty of Health, Zahedan University of Medical Science, Zahedan, IR Iran. Email: zareban@yahoo.com

Received 2017 July 15; Revised 2017 December 26; Accepted 2018 May 05.

Abstract
Background: One mode of HIV transmission is through the high-risk behaviors among people who are HIV-positive. It is, therefore, exceedingly important to understand the factors predicting preventive healthy behaviors regarding HIV transmission in this
population.
Objectives: The aim of this study was to evaluate the efficacy of the extended Health Belief Model (HBM) in predicting preventive
behavior changes among HIV-infected patients in Iran.
Patients and Methods: In a cross-sectional study, the census sampling was applied and 139 HIV-positive patients in Saravan,
Zarandieh, and Sarbaz cities of Iran were selected to participate in this study. In total, 131 participants completed and returned
the anonymous self-administered questionnaires. The questionnaire included demographic questions, HBM constructs, and the
questions of Zimet social support. Data analysis was performed using SPSS18. P-values less than 0.05 were considered significant.
Results: The HBM constructs with and without social support accounted for 62% and 56% of the behavior variance, respectively. In
the first model (HBM construct alone), perceived barriers, self-efficacy, and benefits were the significant predictors. In the second
model (HBM developed with social support), perceived barriers, social support, self-efficacy, and benefits were the better predictors
of preventive behaviors, in sequence (P < 0.05).
Conclusions: The findings indicated that the extended model of HBM predicted preventive behaviors better than the original HBM
did. However, more studies are needed to examine the efficacy of the extended HBM in predicting preventive behaviors.
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1. Background
The HIV/AIDS has become one of the major global public health threats around the world in recent decades (1).
While the Middle East and North Africa (MENA) regions
have the lowest rate of HIV/AIDS patients, the epidemic is
at a quickly increasing rate. In the case of Iran, based on
the recent estimation of the UNAIDS, the number of people
with HIV in Iran was estimated at 73000 (50000 - 130000),
in adults aged 15 to 49 years, the prevalence rate was 0.1%
(< 0.1% - 0.2%) and the number of deaths due to AIDS was
4400 (3000 - 6200) in 2015 (2, 3).
Increasing life expectancy in HIV-infected patients has
been reported but high-risk behaviors have promoted the
transmission risk of HIV among general populations (4).
Studies have shown that HIV infection may remain asymptomatic in HIV-positive patients for a long time and the
patients themselves may not be aware of their infection,
which is another potential risk for other members of the

society (5, 6). Therefore, the World Health Organization
recommend that special attention should be paid to HIVpositive patients in prevention programs, which means
providing HIV-positive patients with support, care, and advice in order to rehabilitate them and improve the quality
of their lives, as well as prevent the spread of the disease
among the healthy population of the society (7).
The effectiveness of HBM used as the theoretical framework in this study in predicting AIDS-preventive behaviors has been proven by researchers (3). The model is
used where we want to know what is required to change
the patient’s behavior, so applying this model for AIDS
helps to better understand high-risk behaviors and provide grounds for improving unhealthy behaviors. Given
the complex nature of healthy behaviors, no theory or
model alone can describe and predict all aspects of health
behaviors (8, 9).
The perceived social support construct added to HBM
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in this study is, by definition, one aspect of interpersonal
influences that evaluates the perceived support from family and friends (10). It is known that low social support
from friends and others could affect the health status, and
some studies indicate that there is a relationship between
social support as a psychological and environmental factor
and self-care behaviors. In general, social support encourages activities leading to personal goals (10, 11).
Individuals living with HIV/AIDS may be an important
source for transmitting HIV disease in the community (12).
Hence, understanding and increasing the knowledge on
determinants of high-risk and preventive behaviors in people who live with HIV/AIDS is important for HIV prevention
and control purposes.
2. Objectives
Considering the importance of social support on people’s performance, and since to the best knowledge of the
present research team, no study has so far been carried out
in Iran for the assessment of this construct to explain the
strength of HBM, the present study was designed aiming to
assess the effectiveness of HBM developed with social support variable in predicting the preventive behaviors of HIVpositive patients.
3. Patients and Methods
3.1. Study Design, Settings, and Participants
In this descriptive analysis, 139 HIV-positive patients
suffering from AIDS were selected through the census
method due to the limited sample size and entered into the
study from the cities of Saravan, Zarandieh, and Sarbaz in
Iran. The inclusion criteria were HIV-positive patients over
18 years old with medical records at the counseling centers
for infectious and behavioral diseases in the cities of Saravan, Zarandieh, and Sarbaz who also provided an informed
consent for their participation in the study.
3.2. Measures
The data collection instrument was a researcher-made
questionnaire designed based on similar studies and reliable scientific sources (2, 3, 7, 13). The validity of the questionnaire was determined using content, face, and construct validity techniques. To this end, the designed questionnaire was presented to 10 professors of health education and health promotion, as well as infectious diseases
specialists who had sufficient expertise and experience in
this field. They were asked to conduct a qualitative analysis
of the instrument based on the criteria of compliance with
grammar, using right words, proper placement of words,
2

and proper scoring. Their feedbacks were applied to remove the bugs and ambiguities. In the quantitative content analysis, both content validity ratio and content validity index were used with the help of the “panel of experts”. Considering the number of 10 experts in the panel
and the criterion of over 0.62 in Lawshe’s table, the content
validity ratio was verified and the criterion of over 0.79 was
used to verify the content validity index. Exploratory and
confirmatory factor analyses were used to determine the
construct validity, the results of which indicated that the
fit statistical indices reached the acceptable threshold of
90%, while all the load factors were at a P < 0.05 level of significance (Table 1). To determine the validity, the questionnaires were first sent to 10 specialists in healthcare and infectious diseases, and then their views and opinions were
collected and used to implement the required modifications. Content validity indices were measured between
0.96 and 1, while the content validity ratio of 1 was measured. The questionnaire’s reliability was measured as 0.72
using Cronbach’s alpha.
The questionnaire included 10 items for demographic
information and 6 items for HBM constructs to measure
perceived susceptibility with statements like “I am worried about my family getting infected with AIDS.” They
were rated on a 3-point scale ranging from 1 (disagree) to
3 (agree). Five items were used for assessing perceived
severity with statements like “I am terrified to be infected
with AIDS”. The answers were rated on a 3-point scale ranging from 1 (disagree) to 3 (agree). Six items were used to
measure perceived benefits related to preventive behaviors with items like “It is important to tell my dentist about
my disease to prevent others from getting infected.” They
were rated on a 3-point scale ranging from 1 (disagree) to 3
(agree). Perceived barriers were measured by using six interval semantic differential scales, rated on a 3-point scale
ranging from 1 (agree) to 3 (disagree). Six items were employed to assess perceived self-efficacy in behavior with
items like “In case of sexual contact, I can tell my sex partner about my disease.” Responses were rated on a 3-point
scale, ranging from 1 (never) to 3 (always). There were also 11
items for assessing HIV transmission-preventive behaviors,
like “Do you tell your hairdresser about your disease?” The
probable responses were always, sometimes, and never.
They were rated on a 3-point scale ranging from 1 (never)
to 3 (always).
The Multidimensional Scale of Perceived Social Support (MSPSS) was prepared by Canty-Mitchell and colleagues to measure the perceptions of support from 3
sources: family, friends, and a significant other through 12
questions using a Likert 5-point scale, with a scoring system in the range of 1 (strongly disagree) and 5 (strongly
agree) (14). To obtain the total score of the scale, the scores
Int J High Risk Behav Addict. 2018; 7(4):e58145.
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Table 1. Fit Statistics for Confirmatory Factor Analyses of HBM Constructs and Social Support
Model

χ2

df

CFI

GFI

AGFI

RMSEA

SRMR

HBM consruct

1521

511

0.92

0.91

0.88

0.08

0.06

HBM and social support

1302

479

0.96

0.92

0.90

0.07

0.04

Abbreviations: AGFI, Adjusted goodness-of-fit index; CFI, Comparative fit index; GFI, Goodness-of-fit index; RMSEA, Root mean square error of approximation; SRMR,
Standardized root mean-squared residual.

of all items were summed up and then divided by the number of items, 12. The psychometric properties of the scale
were investigated by Chenary and colleagues in Iran (15),
and the reliability of the questionnaire was measured as
0.81 using Cronbach’s alpha.
The questionnaires were completed for illiterate and
less literate individuals through interviews with the presence of the researcher at the counseling center.
3.3. Ethical Considerations
Ethical considerations were observed in this research
through keeping the questionnaires anonymous, keeping
the information confidential, requiring written consent,
allowing patients to withdraw at any stage of the study, and
explaining the study’s objectives to the participants clearly.

people (P < 0.05). No significant relationship was observed
between employment status and the model constructs.
In the present study, stepwise multiple regression analysis was used to assess the predictive power of HBM constructs and social support construct in preventive behaviors of HIV patients. The results showed that the independent variables of perceived benefits, perceived barriers, and perceived self-efficacy were significant in the first
model and they explained 56% (adjusted R2 ) of the variance
of preventive behavior. With the addition of perceived social support variable to the HBM, the preventive power of
the model increased by 6%, while the independent variables of self-efficacy, perceived barriers, perceived benefits,
and perceived social support were significant in the second model and they explained totally 62% (adjusted R2 ) of
the variance of preventive behavior (Table 3).

4. Results
5. Discussion
In this study, eight questionnaires out of 139 questionnaires distributed to the patients were removed from the
study due to the lack of informed consent, and the final
analysis was conducted on the remaining 131 questionnaires. Of all, 78% of the patients were men, and the mean
age of the participants was 37.9 ± 11.4 years. With regard
to the education level, 26% were illiterate, 46% had primary or secondary education, while the rest had a high
school education or higher. In terms of marital status, 48%
were married, 30% single, and 22% were divorced and widowed. In addition, 35% of the participants were workers,
21% homemakers, and the rest were either unemployed or
self-employed.
As indicated in Table 2, there was a significant difference between men and women in terms of self-efficacy,
as well as perceived social support and barriers, while
there was no significant difference in terms of other variables. The group with high school education or higher had
higher perceived susceptibility, higher perceived benefits,
higher self-efficacy, and lower perceived barriers, while
they had better preventive behaviors compared to illiterate or primary/secondary education groups, and the difference was statistically significant. Married people had
higher perceived social support and benefits, as well as better preventive behaviors compared to divorced or single
Int J High Risk Behav Addict. 2018; 7(4):e58145.

The focal point of the present research was to assess
and evaluate the effectiveness of HBM integrated with
perceived social support variable in predicting diseasetransmission preventive behaviors in HIV-positive patients, where the findings supported the adding of perceived social support variable construct to the HBM. In
other words, the HBM developed by social support variable had better predictive power compared to the original model. This finding was in accordance with that of
Bylund et al. study (8). Similarly, Gillibrand and Stevenson in the UK found that this extended model is an adequate model for understanding the socio-psychological
variables among young people, which influences adherence to the diabetes self-care behaviors (16).
The present study indicated that social support variable was the second important factor influencing the preventive behaviors of HIV in patients. This is in line with
the study of Masoudi and Farhadi showing that social support was the significant predictor of preventive behavior in
HIV-positive patients (17). Similarly, a study conducted by
Chenary et al. among chemical veteran showed that there
was a significant relationship between social support and
health-promotion behaviors (15). In addition, Malathum
found that social support was a significant factor in pre3
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Table 2. Means and Standard Deviations of the HBM Constructs and Social Support Variable According to Sociodemographic Informationa
Variable

No.

Susceptibility

Severity

Benefits

Barriers

Self-Efficacy

Social Support

Behavior

Male

102

14.1 ± 1.9

9.9 ± 2.5

11.2 ± 1.3

9.5 ± 1.1

10.7 ± 1.6

5.2 ± 1.7

15 ± 1.1

Female

29

14.3 ± 1.7

10.1 ± 2.1

11.7 ± 1.0

12.8 ± 1.9

8.2 ± 1.8

3.2 ± 1.2

13.4 ± 1.3

0.69

0.27

0.48

0.001

0.001

0.001

0.001

Gender

P value
Education
High school

37

17.8 ± 1.7

10.6 ± 2.1

14.4 ± 1.5

9.4 ± 1.6

10.8 ± 1.9

4.9 ± 1.2

17.6 ± 1.5

Primary or secondary

60

15.6 ± 2

8.5 ± 2.2

11.9 ± 1.5

11.1 ± 1.2

8.5 ± 1.8

5.3 ± 1.4

15.5 ± 1.7

Illiterate

34

13.9 ± 1.6

8.2 ± 2.1

10.3 ± 1.2

13.5 ± 1.7

7.6 ± 1.3

4.6 ± 1.5

12.2 ± 1.3

0.001

0.001

0.001

0.001

0.001

0.01

0.001

P value
Marital status
Married

63

10.7 ± 1.5

9.5 ± 1.9

14.7 ± 2.6

8.1 ± 1.5

11.8 ± 1.9

5.9 ± 1.8

17.2 ± 2.4

Divorced or widowed

29

10.1 ± 1.8

9.4 ± 2.3

8.9 ± 2.2

9.5 ± 1.3

8.2 ± 2.2

3.2 ± 1.4

13.3 ± 2.1

Single

39

10.2 ± 2

9.5 ± 2.1

9.4 ± 2.1

12.9 ± 1.9

9.5 ± 1.6

4.2 ± 1.6

13.7 ± 28

0.001

0.001

0.001

0.001

0.001

0.001

0.001

P value
a

Values are expressed as mean ± SD.

Table 3. The Results of Multiple Linear Regression of Preventive Behavior Based on HBM Constructs and Social Support
Unstandardized Coefficients

Standardized β

P Value

-0.54

0.001

B

SE

Perceived barriers

-0.83

0.15

Self-efficacy

0.29

0.08

0.31

0.001

Perceived benefits

0.27

0.10

0.18

0.01

2

Model adjusted R

0.56

Perceived barriers

-0.67

0.14

-0.44

0.001

Self-efficacy

0.20

0.08

0.22

0.01

Perceived benefits

0.26

0.10

0.17

0.01

Social support

0.53

0.15

0.28

0.001

Model adjusted R2

0.62

Step 1

Step 2

dicting perceived abilities for health-promoting self-care
among older adults in Thailand (18). In another study, Qiao
et al. concluded that policymakers needed to consider social support for female sex workers to protect them from
HIV risks (Social support and condom use among female
sex workers in China) (10). However, a study by Bhatta and
Liabsuetrakul showed that social support could be a useful
asset among HIV-infected patients to promote their quality of life, decrease stigma, and increase adherence to antiretroviral treatment (4).
Considering the effectiveness of social support and
its relationship with preventive behaviors proved in this
4

study and similar ones, and according to the WHO which
believes that emotional and social support of HIV patients
helps them to better cope with the disease and leads to increased personal inclination for treatment and control of
the infection (17, 19, 20), it is, therefore, recommended to
design interventions for the patients’ relatives to promote
their social support of the patients and encourage them to
contribute to disease-transmission preventive behaviors.
In the present study, perceived barriers were the
strongest predictive measure of preventive behaviors. Indeed, it is less likely to have preventive health behaviors
if an HIV-positive patient perceived more barriers. A body
Int J High Risk Behav Addict. 2018; 7(4):e58145.
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of literature supports the role of perceived barriers in behavior change of people. For instance, a study conducted
by Asare et al. on African immigrants in the U.S. revealed
that the perceived barriers were significant predictors of
safe sexual behaviors (21). Similarly, a study by Zhao et
al. among female sex workers in China showed that perceived barriers were the proximate determinant of condom use (22). Moreover, in another study by Schnall et al.
in the United States, it was revealed that perceived barriers
were significantly associated with decisions to get tested
for HIV (9). Perceived barriers refer to the beliefs regarding the actual costs of following new behaviors. The reason behind such contradictions in the results of perceived
barriers construct could be found in the diversity of perceived barriers such as physical and material barriers, or
social and psychological barriers in different people and
different behaviors. Barriers perceived by people could act
against behaviors and cause people to do high-risk behaviors despite their awareness of prevention methods and
practices.
Our findings revealed that self-efficacy of the patients
could significantly predict their preventive behaviors. In
other words, it is more probable to have preventive behaviors in patients with higher self-efficacy. Consistent with
our study, several studies have documented, the relative
impact of self-efficacy construct on preventive behaviors
of disease transmission in HIV patients (13, 23-25). For instance, Asare et al. found that self-efficacy was a significant predictor of condom use among African immigrants
(21). In addition, a study carried out by Xiao et al. among
young Chinese migrants underscored the importance of
self-efficacy in HIV prevention interventions (26). In addition, a study by Parriault among female sex workers in
French Guiana showed that self-efficacy was central to condom use with intimate partners (27). These results point
to self-efficacy as an important benefit factor in reducing
high-risk behaviors related to AIDS. Self-efficacy improvement is known as an intermediate goal for reducing HIV
infection (3). Self-efficacy is defined as the person’s confidence in his/her ability to follow a specific behavior. Previous studies showed that (3, 26) self-efficacy plays a pivotal role in changing behaviors. Self-efficacy makes people
pay more attention to environmental opportunities and
be motivated to pursue their personal goals and take advantage of these opportunities. These people set challenging goals and strong commitments for themselves and in
case of failure, they double their efforts (19). The study by
Buldeo and Gilbert showed that self-efficacy makes people
try hard to reach their goals and resist the obstacles (6).
The result of our study indicated that raising the level
of perceived benefit is a significant factor to have preventive health behaviors in HIV positive patients. This result is
Int J High Risk Behav Addict. 2018; 7(4):e58145.

in line with the findings obtained by Karimy et al., which
showed that perceived benefit was a significant factor in
predicting high-risk behaviors among drug users (13). Similarly, a study by Nothling and Kagee among South African
students showed that the perceived benefit was an important factor in the acceptability of routine HIV counseling and test (28). The prediction of preventive behaviors through perceived benefits indicates that the potential benefits of preventive behaviors are well perceived by
people, and we can move towards changing behaviors and
employing safe behaviors in society by removing obstacles
to following new behaviors; therefore, if a belief is established in educational interventions that the available preventive behavior is effective in reducing the severity of the
disease and prevents the transmission of the disease to others, then people will follow the preventive behavior.
Concerning the socio-demographic variables, the results of this study showed that male patients compared to
female patients had a better preventive behavior, higher
scores of perceived self-efficacy and social support, and
lower perceived barriers. These differences could be attributed to the specific nature of AIDS disease and its related stigma and cultural conditions of women in the
study population that have higher social restrictions. Contrary to the findings of our study, in the study by Balali
Meybodi, females had higher self-efficacy (23, 29), which
could be due to the difference between the study populations (HIV patients in this study) since infection with this
disease has negative effects on the efficacy and self-esteem
of patients, especially female patients.
Today, researchers believe that the education level is
a more important predictor of health compared to other
variables like age, income, employment status, or race (30).
In addition, in this study, people with higher education levels had better average scores in model constructs and preventive behaviors. This finding is in line with the study
by Karimy on drug users in Zarandieh, which showed that
people with higher education levels had a better attitude
and performance in preventing AIDS (13). Similarly, the
study by Latkin and colleagues on injecting drug users in
India showed that people with higher education levels had
more awareness, and the prevalence of high-risk behaviors
such as using shared syringes and needles was less common among them (31).
In this study, married people had better self-efficacy,
better perceived social support and benefits, and better
preventive behaviors compared to single or divorced people. This was an expected finding since previous studies
had shown that (17, 20) family is the best place for supporting people infected and affected with AIDS, and family support contributes to better coping with the disease,
promoting life quality, and preventing infection transmis5
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sion. Similarly, the study by Masoudi showed that married people receive more social support than single people,
and they use condoms for their sexual contacts more often
than single people do (17).
5.1. Conclusion
In this study, we surveyed an extended model of the
HBM and found that this extended model predicted preventive behaviors better than original HBM did. In fact, the
results from this study reinforced the idea that the HBM
might benefit from being extended with social support. In
other words, our findings highlighted a primary foundation to improve health intervention and information campaigns with the extended HBM. Similar studies are suggested in other places of the world to plan better HIV prevention intervention strategies.
Acknowledgments
The research team gratefully acknowledges the very
helpful participation of the patients, without whose contribution the present study would not be completed. We
are thankful for the collaboration of the physicians and
staff at the Zabol and Saveh Universities of Medical Sciences.
Footnotes
Authors’ Contribution: All authors equally participated
in the design, implementation, drafting, and revision of
the manuscript.
Conflict of Interests: The authors declared no competing
interests.
Funding/Support: The authors had no support or funding to report.

References
1. Noori A, Rahimzadeh S, Shahbazi M, Moradi G, Saeedi Moghaddam S,
Naderimagham S, et al. The burden of HIV in Iran: Insights from the
global burden of disease study 2010. Arch Iran Med. 2016;19(5):329–34.
[PubMed: 27179164].
2. Bidaki R, Mousavi SM, Bashardoust N, Sabouri Ghannad M, Dashti N.
Individual factors of social acceptance in patients infected with human immunodeficiency virus (HIV) at the Yazd Behavioral Consultation Center in Iran. Int J High Risk Behav Addict. 2016;5(1). e22243.
doi: 10.5812/ijhrba.22243. [PubMed: 27218064]. [PubMed Central:
PMC4870544].
3. Karimy M, Abedi AR, Abredari H, Taher M, Zarei F, Rezaie Shahsavarloo
Z. Does the theory-driven program affect the risky behavior of drug
injecting users in a healthy city? A quasi-experimental study. Med J
Islam Repub Iran. 2016;30:314. [PubMed: 27390684]. [PubMed Central:
PMC4898848].

6

4. Bhatta DN, Liabsuetrakul T. Efficacy of a Social Self-Value Empowerment intervention to improve quality of life of HIV infected people receiving antiretroviral treatment in Nepal: A randomized controlled trial. AIDS Behav. 2017;21(6):1620–31. doi: 10.1007/s10461-0161546-z. [PubMed: 27613646]. [PubMed Central: PMC5422450].
5. Garett R, Smith J, Chiu J, Young SD. HIV/AIDS stigma among a
sample of primarily African-American and Latino men who have
sex with men social media users. AIDS Care. 2016;28(6):731–5. doi:
10.1080/09540121.2016.1146395. [PubMed: 26873022]. [PubMed Central: PMC5008451].
6. Buldeo P, Gilbert L. Exploring the Health Belief Model and first-year
students’ responses to HIV/AIDS and VCT at a South African university.
Afr J AIDS Res. 2015;14(3):209–18. doi: 10.2989/16085906.2015.1052527.
[PubMed: 26284910].
7. Tabasi Darmiyan A, Zareban I, Masuodi G, Shahrakipour M. [The perceived feelings of AIDS patients toward their Illness and its stigmatization]. J Qual Res Health Sci. 2017;10(1):101–15. Persian.
8. Bylund CL, Galvin KM, Dunet DO, Reyes M. Using the Extended
Health Belief Model to understand siblings’ perceptions of risk for
hereditary hemochromatosis. Patient Educ Couns. 2011;82(1):36–41. doi:
10.1016/j.pec.2010.03.009. [PubMed: 20399591].
9. Schnall R, Rojas M, Travers J. Understanding HIV testing behaviors of
minority adolescents: a health behavior model analysis. J Assoc Nurses
AIDS Care. 2015;26(3):246–58. doi: 10.1016/j.jana.2014.08.005. [PubMed:
25283353]. [PubMed Central: PMC4336838].
10. Qiao S, Li X, Zhang C, Zhou Y, Shen Z, Tang Z. Social support and condom use among female sex workers in China. Health Care Women
Int. 2015;36(7):834–50. doi: 10.1080/07399332.2014.971952. [PubMed:
25365752].
11. Wilson A, Yendork JS, Somhlaba NZ. Psychometric properties of Multidimensional Scale of Perceived Social Support among Ghanaian adolescents. Child Indic Res. 2017;10:101. doi: 10.1007/s12187-016-9367-1.
12. Du P, Crook T, Whitener C, Albright P, Greenawalt D, Zurlo J. HIV
transmission risk behaviors among people living with HIV/AIDS: The
need to integrate HIV prevention interventions and public health
strategies into HIV care. J Public Health Manag Pract. 2015;21(2):E1–
E10. doi: 10.1097/PHH.0000000000000038. [PubMed: 24335609].
[PubMed Central: PMC4051857].
13. Karimy M, Abedi AR, Amin-Shokravi F, Tavafian SS. Preventing hiv
transmission among the opiate-dependent population in Zarandieh:
Evaluation of the hbm-based educational programs. Health Educ
Health Promot. 2013;1(1):21–31.
14. Canty-Mitchell J, Zimet GD. Psychometric properties of the
Multidimensional Scale of Perceived Social Support in urban
adolescents. Am J Community Psychol. 2000;28(3):391–400. doi:
10.1023/A:1005109522457. [PubMed: 10945123].
15. Chenary R, Noroozi A, Noroozi R. [Relation between perceived social support and health promotion behaviors in chemical veterans in
Ilam province on 2012-13]. Iran J War Public Health. 2013;6(1):1–10. Persian.
16. Gillibrand R, Stevenson J. The extended health belief model applied to the experience of diabetes in young people. Br J Health
Psychol. 2006;11(Pt 1):155–69. doi: 10.1348/135910705X39485. [PubMed:
16480561].
17. Masoudi M, Farhadi A. [Family social support rate of HIV positive individuals in Khorram Abad]. Yafteh. 2006;3-4(26):43–7. Persian.
18. Malathum P. A model of factors contributing to perceived abilities for
health-promoting self-care of community-dwelling Thai older adults [dissertation]. The University of Texas at Austin; 2001.
19. Vieno A, Santinello M, Pastore M, Perkins DD. Social support, sense
of community in school, and self-efficacy as resources during early
adolescence: an integrative model. Am J Community Psychol. 2007;39(12):177–90. doi: 10.1007/s10464-007-9095-2. [PubMed: 17437191].

Int J High Risk Behav Addict. 2018; 7(4):e58145.

Karimy M and Zareban I

20. Yeji F, Klipstein-Grobusch K, Newell ML, Hirschhorn LR, Hosegood
V, Barnighausen T. Are social support and HIV coping strategies
associated with lower depression in adults on antiretroviral treatment? Evidence from rural KwaZulu-Natal, South Africa. AIDS
Care. 2014;26(12):1482–9. doi: 10.1080/09540121.2014.931561. [PubMed:
24991994].
21. Asare M, Sharma M, Bernard AL, Rojas-Guyler L, Wang LL. Using
the health belief model to determine safer sexual behavior among
African immigrants. J Health Care Poor Underserved. 2013;24(1):120–34.
doi: 10.1353/hpu.2013.0020. [PubMed: 23377723].
22. Zhao J, Song F, Ren S, Wang Y, Wang L, Liu W, et al. Predictors of
condom use behaviors based on the Health Belief Model (HBM)
among female sex workers: A cross-sectional study in Hubei Province,
China. PLoS One. 2012;7(11). e49542. doi: 10.1371/journal.pone.0049542.
[PubMed: 23185355]. [PubMed Central: PMC3502447].
23. Abdissa HG, Lemu YK, Nigussie DT. HIV preventive behavior and associated factors among mining workers in Sali traditional gold mining
site Bench Maji zone, Southwest Ethiopia: A cross sectional study. BMC
Public Health. 2014;14:1003. doi: 10.1186/1471-2458-14-1003. [PubMed:
25256947]. [PubMed Central: PMC4182769].
24. Lemu YK, Koricha ZB, Gebretsadik LA, Roro AG. Predictors of refusal of provider initiated HIV testing among clients visiting adult
outpatient departments in Jimma town, Oromia Region, Ethiopia:
Unmatched case control study. HIV AIDS (Auckl). 2012;4:103–15.
doi: 10.2147/HIV.S33122. [PubMed: 22904647]. [PubMed Central:
PMC3418077].
25. Lin P, Simoni JM, Zemon V. The health belief model, sexual behaviors, and HIV risk among Taiwanese immigrants. AIDS Educ
Prev. 2005;17(5):469–83. doi: 10.1521/aeap.2005.17.5.469. [PubMed:
16255642].

Int J High Risk Behav Addict. 2018; 7(4):e58145.

26. Xiao Z, Li X, Lin D, Jiang S, Liu Y, Li S. Sexual communication,
safer sex self-efficacy, and condom use among young Chinese migrants in Beijing, China. AIDS Educ Prev. 2013;25(6):480–94. doi:
10.1521/aeap.2013.25.6.480. [PubMed: 24245595].
27. Parriault MC, Van Melle A, Basurko C, Adriouch L, Rogier S, Couppie P, et al. The use of structural equation modelling and behavioural theory to target priority interventions to increase condom
use among the intimate partners of sex workers in French Guiana.
AIDS Care. 2016;28(12):1600–6. doi: 10.1080/09540121.2016.1191607.
[PubMed: 27248182].
28. Nothling J, Kagee A. Acceptability of routine HIV counselling
and testing among a sample of South African students: Testing the Health Belief Model. Afr J AIDS Res. 2013;12(3):141–50. doi:
10.2989/16085906.2013.863214. [PubMed: 25860320].
29. Balali Meybodi F, Tabatabaei SV, Hasani M. [The relationship of selfefficacy with awareness and perceptiveness severity and benefits in
regard to adopting AIDS preventive behaviors among students of Kerman University of Medical Sciences in 2011]. J Rafsanjan Univ Med Sci.
2014;13(3):223–4. Persian.
30. Karimy M, Zareban I, Araban M, Montazeri A. An extended theory of planned behavior (TPB) used to predict smoking behavior
among a sample of Iranian medical students. Int J High Risk Behav Addict. 2015;4(3). e24715. doi: 10.5812/ijhrba.24715. [PubMed: 26495261].
[PubMed Central: PMC4609501].
31. Latkin C, Srikrishnan AK, Yang C, Johnson S, Solomon SS, Kumar S, et
al. The relationship between drug use stigma and HIV injection risk
behaviors among injection drug users in Chennai, India. Drug Alcohol Depend. 2010;110(3):221–7. doi: 10.1016/j.drugalcdep.2010.03.004.
[PubMed: 20462707]. [PubMed Central: PMC3169329].

7

