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Effect of information, motivation, and 
behavioral skills model on adherence 
to medication, diet, and physical 
activity in HIV/ADIS patients: A health 
promotion strategy
Mahboobe Ameri1, Ehsan Movahed2, Jamileh Farokhzadian3

Abstract:
BACKGROUND: Adherence to treatment is one of the major challenges in patients with HIV/ADIS. If 
the patients do not adhere, they will face recurrent consequences, such as disease progression. The 
aim of this study was to investigate the effect of information, motivation, and behavioral Skills (IMB) 
model on medication adherence, diet adherence, and physical activity in HIV/ADIS patients.
MATERIALS AND METHODS: This interventional study was conducted on 122 patients with 20 years 
of age and over with HIV/AIDS in Kerman City, Iran, in 2018. A total of patients were selected by 
census method and categorized into the intervention and control groups. Later, a researcher‑made 
questionnaire on IMB was used before and 3 months after the intervention to assess medication 
adherence, diet adherence, and physical activity .The intervention study consisted of at least 8 
training sessions (90 min) over a 12‑week period.
RESULTS: In adherence to medication, information (P = 0.034) and personal motivation (P = 0.003) 
constructs and in adherence to diet, information  (P  =  0.025), personal motivation  (P  =  0.001), 
self‑efficacy (P = 0.010), and skills (P = 0.011) were significantly different between the two groups 
after the intervention (P = 0.011). However, regarding the adherence to physical activity, no significant 
difference was found between the two groups after the intervention.
CONCLUSIONS: The IMB model can be effective in promoting the diet adherence in HIV/AIDS 
patients. In this regard, more qualitative and quantitative studies are recommended on the adherence 
to medication and physical activity.
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Introduction

According to  the  World Heal th 
Organization  (WHO), AIDS is the 

second leading cause of death in adolescents 
and young people worldwide.[1] By 2030, 
HIV is predicted to have the highest 
disease burden worldwide.[2] Currently, 
HIV is considered a chronic disease[3] and 
adherence to treatment is one of the major 
challenges in patients with chronic diseases. 

In the case that these patients do not 
adhere to treatment plans, they will suffer 
from severe consequences, such as disease 
recurrence and progression.[4,5] Based on 
the WHO definition, behavior performance 
of individuals, such as medication intake, 
diet observance, and physical activity in 
accordance with the recommendations 
made by the health‑care providers is called 
treatment adherence.[5]Address for 
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Medication adherence, diet adherence, and physical 
activity are examples of the treatment adherence.[6] 
A study in Kenya showed that <10% of HIV‑positive 
people received medication treatment.[7] In Iranian cities 
of Tehran and Kerman, lack of adherence to medication 
treatment was 40.5% and 24.5% in HIV‑positive patients, 
respectively.[8] Moreover, HIV/AIDS is associated 
with biological and social factors and changes people’s 
ability to consume and receive food. These biological 
and social factors lead to inadequate food intake, 
malnutrition, and poor adherence to diet, which are 
among the major causes of mortality in HIV patients.[9] 
For many developing countries, incidence of HIV and 
malnutrition hampers the progress towards achieving 
the UN Millennium Development Goals.[10] In the United 
States, 15.4% of the HIV‑positive population did not 
follow an appropriate diet.[11] The results of a study by 
Nzeagwu et al. showed that 44.3% of the HIV‑positive 
people did not have good nutritional habits.[12] The 
association between diet and physical activity[13] as well 
as among physical activity, health, and quality of life 
were reported in the literature.[14] Morowatisharifabad 
and Mostafavi et al. indicated that physical activity was 
lower than the average level in HIV‑positive individuals 
and other people.[15,16] Therefore, close attention should 
be paid to these patients’ physical activity along with 
their diet and medication diet.

To increase the effectiveness of behavioral interventions, 
behavioral theories have been developed on the 
importance of behavior change. One of the models 
widely considered in the field of adherence to medication 
is the information, motivation, and behavioral  (IMB) 
model.[17,18] In IMB, information is a prerequisite for 
personal motivation. Personal motivation, social 
motivation, and risk perception are considered 
as the motivational prerequisites for learning the 
skills [Figure 1].[19] Alexander et al. found that behavioral 
skills significantly influenced the treatment adherence 
considering the mediated effects of information and 
motivation on treatment adherence.[17] High levels 
of information, motivation, and behavioral skills are 

among the strong predictors of treatment adherence 
among the HIV‑positive patients.[20] The IMB model 
has been applied in changing the health behaviors,[21,22] 
adherence to medications in HIV‑positive individuals,[17] 
antiretroviral therapy  (ART) adherence based on 
information, motivation, and behavioral skills model 
among HIV‑positive patients.[23] However, no study 
has ever evaluated treatment adherence status in 
HIV‑positive patients using the IMB model in Iran. 
Hence, this study was conducted to answer this question: 
Can the IMB model promote treatment adherence among 
the HIV‑positive patients?

Materials and Methods

This interventional study was carried out on HIV/AIDS 
patients with 18 years of age and over, who referred to 
the Behavioral Disease Counseling Center in Kerman 
City, Iran, in 2018.

Participants and sampling
The available sampling method was used and 183 
eligible individuals with active records were selected. 
A total of 122 people participated in the study. In order 
to select the participants, questionnaires were distributed 
among the patients who referred to the Behavioral 
Disease Counseling Center for receiving counseling and 
medication services in different days of the week. The 
exclusion criteria were under 18 years and no medication. 
These individuals were categorized into the intervention 
and control groups randomly. The intervention group 
members attended the educational sessions conducted 
based on the IMB model, while the control group members 
received the routine services. After 3 months, the same 
questionnaire was administered as the follow‑up. To 
determine the sample size, pre‑ and post‑intervention 
adherence ratios of 5% and 75% reported in similar 
studies[24‑26] were considered, respectively. Furthermore, 
80% test power, 5% Type I error, and coverage of all 
study objectives were considered and the sample size 
was calculated as 61 individuals per group. Through 
the intervention process, four males due to addiction 

Figure 1: Schematic overview of the information, motivation, and behavioral model
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and two females due to family dissatisfaction did not 
continue the study. Hence, the research was conducted 
over the other participants after obtaining informed 
consent forms. Inclusion criteria were having 18 years 
and over, consuming antiviral medications for 6 months, 
and having willingness to participate in the study. The 
participants’ response rate was 66.67%.

Intervention
The intervention consisted of at least 8 training 
sessions (90 min per session according to the participants) 
over a 12‑week period on behavioral adherence to 
medication, nutrition, and physical activity using the 
IMB model for the intervention group. Every 2 weeks, 
phone calls were made to remind participants about 
adherence to the educational contents.

The first and second sessions were conducted using 
collaborative teaching method by patient friends, 
question‑and‑answer method, lecture‑guided method, 
and using the Clinical Exercise Physiology 3rd Edition, 
ART‑Adult, Medical Nutrition Therapy for HIV and AIDS 
guidelines. These two sessions were implemented within 
1 week to raise the participants’ awareness. The third and 
fourth sessions were held to increase the participants’ 
motivation for 3  weeks. The motivational construct 
consisted of three parts: personal motivation, social 
motivation, and perceived sensitivity (perceived risk). 
In personal motivation, encouragement, determination 
of appropriate goals, SMS technology, and accuracy 
in sending messages at the right time (message timing 
control) were applied. In social motivation, participants 
were asked to mention the name of a supportive partner 
or good friend, who can solve their adherence problem. 
Given the low level of literacy of the target group in the 
risk perception construct, the scenario method was used 
by presenting statistics. The fifth, sixth, and seventh 
sessions were used to increase the behavioral skills over 
a period of 3 weeks including self‑efficacy and objective 
behavioral skills. Regarding the self‑efficacy section, the 
practical demonstration, group discussion (6–8 people), 
and group problem‑solving methods were used. In the 
objective skill section, healthier role models and ability to 
tackle barriers to correct behavior were covered through 
MMS video message technology and development of 
stretch‑and‑flexibility training videos for HIV patients. 
Furthermore, we tried to use the self‑monitoring method, 
in which each patient in the intervention group was 
provided with a daily calendar and asked to list the 
events leading to adherence and nonadherence. Later, 
the participants discussed about these factors and events 
with each other in the training sessions. The eighth 
session was conducted 1 month after the seventh session 
to follow‑up the participants, review the covered issues, 
and solve patients’ possible problems in the adherence 
process.

Tools
To collect the required information, a researcher‑made 
questionnaire was used, containing four parts. The first 
part consisted of the patients’ demographic and clinical 
information, including age, gender, marital status, 
education level, occupation, income level, number of 
children, housing, disease transmission type, CD4 level, 
disease stage, virus load, risk factors, disease history, 
and body mass index (BMI). The second was medication 
adherence, the next was diet adherence, and the final 
was physical activity.

Medication adherence questionnaire based on the 
information, motivation, and behavioral model
The IMB‑based medication adherence questionnaire was 
designed by the researcher after conducting qualitative 
research and reviewing the related scientific articles 
and books to meet the research goals. The questionnaire 
consisted of six IMB model constructs based on a five‑point 
Likert scale; information (6 items), personal motivation 
(9 items), social motivation  (7 items), risk perception 
(5 items), self‑efficacy (7 items), and skills (6 items). With 
regard to the information, personal motivation, social 
motivation, and risk perception constructs, selecting the 
options “totally agree” and “totally disagree” received 5 
and 1 scores, respectively. In the self‑efficacy and skills 
constructs, selecting the “always” and “never” options 
received 5 and 1 scores, respectively. Considering the 
information dimension, questions 5 and 6, the individual 
motivation dimension, questions 6, 7, 8, 9, the social 
motivation dimension, questions 3, 4, 5, 6, 7, and the 
skills dimension, question 6 were inversely scored. 
To determine the scientific validity of this tool, the 
experts’ professional opinions were collected and the 
questionnaire was revised accordingly. Validity of the 
questionnaire was higher than 85%. Cronbach’s alpha 
test was also used to determine the scientific reliability 
of the data collection tool. Reliability of the questionnaire 
was confirmed in its all dimensions of information (82%), 
personal motivation (83%), social motivation (83%), risk 
perception (81%), self‑efficacy (81%), and skills (81%).

Diet adherence questionnaire based on the 
information, motivation, and behavioral Model
This questionnaire consisted of six constructs based on a 
five‑point Likert scale: information (7 questions), personal 
motivation (6 questions), social motivation (7 questions), 
risk perception (4 questions), self‑efficacy (5 questions), 
and skills  (6 questions). The options were “totally 
agree” and “totally disagree” received 5 and 1 scores, 
respectively. In the self‑efficacy and skills constructs, 
selecting the “always” and “never” options received 5 
and 1 scores, respectively. The reverse questions were also 
scored reversely in the IMB Model constructs. Validity of 
the questionnaire was higher than 76%. Cronbach’s alpha 
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test was also run to determine the scientific reliability of 
the data collection tools. Questionnaire reliability was 
confirmed with regard to its constructs: information (81%), 
personal motivation (82%), social motivation (81%), risk 
perception (82%), self‑efficacy (81%), and skills (82%).

Physical activity adherence questionnaire based 
on the information, motivation, and behavioral 
model
The questionnaire consisted of six constructs based on a 
five‑point Likert scale: information (6 questions), personal 
motivation (6 questions), social motivation (6 questions), 
risk perception (4 questions), self‑efficacy (6 questions), 
and skills  (6 questions). The options were “totally 
agree” and “totally disagree” received 5 and 1 scores, 
respectively. In the self‑efficacy and skills constructs, 
selecting the “always” and “never” options received 5 
and 1 scores, respectively. The reverse questions were 
also scored reversely in the IMB model constructs. 
Validity of the questionnaire was higher than 80%. 
Cronbach’s alpha test was run to determine the 
scientific reliability of the data collection tools. The 
questionnaire reliability was confirmed with regard 
to all its constructs: information  (76%), personal 
motivation  (76%), social motivation  (77%), risk 
perception (76%), self‑efficacy (77%), and skills (77%).

Data collection and ethical consideration
After obtaining the code of ethics from the Ethics 
Committee of Yazd University of Medical Sciences (IR. 
SSU. SPH. REC 1396.83), it is also has been approved 
in the Iranian Registry of Clinical Trials with number 
IRCT20181112041616N1. Researchers obtained the list 
of eligible individuals by referring to the Behavioral 
Diseases Counseling Center, Kerman, Iran. Prior to 
sampling, participants were provided with explanations 
about the study purpose and informed consent forms 
were obtained from them. Furthermore, they were 
ensured about confidentially of information. In order to 
achieve the patients’ higher satisfaction, female and male 
colleagues were asked to complete the questionnaires for 
female and male patients, respectively. Due to the high 
stigma of the disease, those who did not wish to complete 
the questionnaires at the counseling center were allowed 
to complete the questionnaire at home and deliver the 
complete questionnaire to the center head or researcher 
after 1 week. In order to have more precise answers in 
completing the questionnaires, each participant was paid 
$3. Finally, all questionnaires were returned. Sampling 
lasted from August 23, 2017, to March 11, 2018.

Statistical analysis
Descriptive statistics  (frequency, percentage, mean, 
and standard deviation) were used to describe the 
study population with regard to general characteristics, 

medication adherence, diet adherence, and physical 
activity. Independent t‑test was run to compare the mean 
and standard deviation of adherence to medication, 
adherence to diet, and physical activity according to the 
parametric conditions. Finally, SPSS version 25 made by 
SPSS Company in Stanford University of Chicago, USA 
was run for data analysis.

Results

A total of 122 HIV/ADIS patients with a mean age 
of 41.88  ±  9.46  years participated in the study. Of all 
participants, 53.3% were male, 46.7% were married, 36.9% 
had diploma or higher education levels, 54.1% were 
unemployed, 33.6% had no children, and the rest had at 
least one child. Furthermore, 41.8% of the participants had 
an income of more than 48 $. As shown in Table 1, the 
disease was transmitted by sex in 37.7% of individuals, 
BMI was normal in 46.7% of patients, and the CD4 level 
was higher than 350 in 59% of participants. According to 
the findings, 93.4% of the participants had HIV, the viral 
load was < 100 in 63.9% of patients, and 41.8% of them 
did not mention risk factors such as substance use. The 
mean BMI was also calculated as 23.5 ± 5.49 [Table 1].

Table 1: Clinical information of the participants
Variable n (%)
Disease transmission from

Sexual intercourse 46 (37.7)
Injection 29 (23.8)
I do not know 27 (22.1)
Others 20 (16.4)

BMI
Normal (18.5-24.9) 57 (46.7)
Less than normal (<18.5) 13 (10.7)
More than normal (more than 24.9) 52 (42.6)

CD4 count
<100 11 (9)
101-200 16 (13.1)
201-350 23 (18.9)
Higher than 350 72 (59)

Disease stage
HIV 114 (93.4)
AIDS 8 (6.6)

Viral load
<100 78 (63.9)
100 and higher 44 (36.1)

Risk factor
No 51 (41.8)
Yes 71 (58.2)

Disease history
<5 years 37 (30.3)
5-10 37 (30.3)
10-15 20 (16.4)
15 and higher 28 (23)

HIV=Human immunodeficiency viruses, BMI=Body mass index
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The mean adherence to medication diet in all constructs 
was higher in the intervention than the control groups. 
However, significant difference was observed between 
the two groups considering their medication information 
and personal motivation after the intervention [Table 2].

The mean of diet adherence in all constructs was higher 
in the intervention than the control group. However, 
a significant difference was found between the two 
groups in terms of information, personal motivation, 
self‑efficacy, and skills after intervention [Table 3].

The mean adherence to physical activity in all constructs 
was higher in the intervention than the control group. 
However, no significant difference was observed 
between the two groups in terms of the model constructs 
after intervention [Table 4].

Discussion

The results of our study revealed inconsistencies in 
efficacy of the IMB model on adherence; the IMB model 
was effective on diet adherence, but did not function well 

in adherence to medication and physical activity. The 
nonsignificant change in adherence to medication diet 
after intervention in both the groups could be due to the 
follow‑up and special attention of the Behavioral Disease 
Counseling Center to medication status of all patients.

In the present study, the level of information and 
personal motivation increased after intervention 
regarding both diet and medication adherence. However, 
in the study by Gavgani et al., increase of information 
enhanced personal and social motivations.[27] Results of 
the studies conducted by Shirley et al.,[28] Karimi et al.,[29] 
Rongkavilit et  al.,[18] and Khorsandi et  al.[30] were 
consistent with the present research, so that adherence 
to the treatment recommendations was accompanied by 
increase of information. Thus, recent findings provide 
an opportunity for the health‑care providers to render 
in‑depth training services to the population with poor 
treatment adherence. We found that the IMB model 
was not effective on adherence to physical activity in 
the present study. However, Webel et al.[31] and Aweto 
et al.[32] reported that the personal motivation increased 

Table 2: Mean and standard deviation of medication adherence in the two study groups based on information, 
motivation, and behavioral skills model
Stage Variable Mean (SD) F Test 

statistics
P

Intervention group Control group
Preintervention Information 20 (0.64) 20.93 (0.63) 0.005 −1.02 0.306

Personal motivation 22.85 (0.54) 21.90 (0.58) 1.37 1.19 0.236
Social motivation 24.42 (0.58) 24.85 (0.53) 0.50 −0.539 0.591
Risk perception 16 (0.41) 16.93 (0.40) 0.42 −1.61 0.109
Self‑efficacy 24.27 (0.80) 24.37 (0.72) 0.38 −0.091 0.928
Behavioral skills 23.80 (0.57) 24.37 (0.54) 0.006 −0.723 0.471

Postintervention Information 24.20 (0.52) 22.64 (0.50) 0.01 2.15 0.034
Personal motivation 24.71 (0.62) 22.16 (0.57) 0.03 2.99 0.003
Social motivation 25.57 (0.41) 24.60 (0.48) 1.08 1.53 0.128
Risk perception 17.10 (0.39) 16.39 (0.45) 2.44 1.19 0.237
Self‑efficacy 27.11 (0.54) 25.89 (0.73) 4.24 1.35 0.179
Behavioral skills 25.23 (0.35) 24.21 (0.50) 5.42 1.66 0.099

Table 3: Mean and standard deviation of diet adherence in the two study groups based on the information, 
motivation, and behavioral skills model
Stage Variable Mean (SD) F Test 

statistics
P

Intervention group Control group
Preintervention Information 19.16 (0.77) 17.26 (0.86) 0.13 1.62 0.106

Personal motivation 19.44 (0.57) 18.44 (0.48) 0.48 1.32 0.188
Social motivation 18.49 (0.60) 18.54 (0.45) 0.58 −0.065 0.948
Risk perception 14.16 (0.47) 14.36 (0.43) 0.49 −0.305 0.761
Self‑efficacy 15.22 (0.69) 15.52 (0.67) 0.21 −0.306 0.760
Behavioral skills 11.81 (0.57) 11.49 (0.60) 0.03 0.392 0.696

Pos intervention Information 21.50 (0.53) 19.25 (0.85) 3 2.26 0.025
Personal motivation 22.25 (0.53) 19.57 (0.48) 0.02 3.72 0.001
Social motivation 18.83 (0.48) 19.05 (0.50) 2.88 −0.31 0.752
Risk perception 15.37 (0.50) 14.85 (0.44) 2.39 0.760 0.449
Self‑efficacy 18.71 (0.71) 16.07 (0.71) 0.04 2.60 0.011
Behavioral skills 14.52 (0.65) 12.08 (0.67) 2.01 2.58 0.011
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in HIV‑positive patients after exercise intervention, so 
that exhaustion reduced by 17% in the intervention 
group. The application of self‑assessment questionnaire 
and differences in the administered questionnaires can 
justify the discrepancies in the results.

Although social motivation is the most common stimulus 
for continuing a behavior,[33] social motivation did not 
increase in any components of the treatment adherence 
after intervention in the present research. Shirley et al.[33] 
noted that many participants emphasized the influence 
of social motivation as the most important stimulus for 
smoking, but HIV‑positive patients had to deal with 
many problems such as stigma, discrimination, and 
shame.[34,35] In other words, the Iranian culture of silence 
about HIV requires the individuals to avoid talking about 
HIV with regard to the context of religious issues in the 
community.[36]

Therefore, as other studies emphasized the importance 
of stigma and discrimination in HIV‑positive patients, 
our results can provide a platform for health policy 
makers to adopt effective interventions in eliminating 
stigma and discrimination in these patients. In addition, 
having the behavior motivation and risk perception can 
affect the behavioral skills and preventive behaviors.[37] In 
our study, risk perception did not increase in any of the 
adherence constructs. Given the high importance of risk 
perception in different studies[38‑40] and their emphasis on 
the great impact of risk perception on the adherence to 
treatment, risk perception seems to be one of the effective 
factors on adherence. Therefore, health care providers 
to patients with HIV should be provided with specific 
information about the risks caused by nonadherence to 
treatment. Consequently, care providers should inform 
the patients about the involved risks.

In the present study, self‑efficacy and behavioral skills 
were identified as the strongest predictors of adherence 

to behavior only in the diet adherence section, which 
is consistent with the studies carried out by other 
researchers.[41‑43] However, this finding was contrary 
to the results reported by Barroso and Voss[43] The 
inconsistency in the findings may be due to the studied 
model and target population.

Azimi[44] found that information and motivation 
were identified as strong predictors of self‑efficacy 
and appropriate behavior, but in the present study, 
information and motivation of the medication use 
were not identified as drivers of medication adherence 
behavior. These findings suggest that the IMB model acts 
differently in each disease, so that adherence to physical 
activity was effective among patients with diabetes[27] and 
also effective in predicting use of condom.[45] However, 
it had no effect on HIV‑positive patients in adherence 
to physical activity. Limitations of the present study 
included selection of the participants from a specific 
center and use of a self‑assessment questionnaire.

Recommendations for practice and research
We suggest other researchers and health‑care providers 
to use the IMB model in their interventional studies. 
Policy makers and health‑care providers are also 
recommended to consider social support and adherence 
to physical activity in HIV‑positive patients

Limitation
One of the limitations in the present study was lack of 
access to patient files that we selected census method.

Conclusions

We found that IMB‑based educational interventions that 
incorporate information, motivation, and behavioral 
skills enhancement strategies can be effective in helping 
HIV‑positive patients to follow a diet. However, the 
effect of IMB model was not confirmed on these patients’ 

Table 4: Mean and standard deviation of adherence to physical activity in the two study groups based on the 
information, motivation, and behavioral skills model
Stage Variable Mean (SD) F Test 

statistics
P

Intervention group Control group
Preintervention Information 19.42 (0.55) 18.62 (0.59) 0.40 0.986 0.326

Personal motivation 20.47 (0.43) 20.18 (0.50) 3.83 0.441 0.660
Social motivation 22.14 (0.57) 20.47 (0.51) 4.80 2.16 0.032
Risk perception 14.16 (0.47) 14.36 (0.43) 0.49 −0.305 0.761
Self‑efficacy 13.43 (0.53) 13.62 (0.57) 0.06 −0.354 0.724
Behavioral skills 20.18 (0.47) 18.93 (0.49) 1.13 1.82 0.070

Postintervention Information 27.33 (0.58) 26.01 (0.77) 2.58 1.37 0.173
Personal motivation 22.15 (0.49) 20.71 (0.54) 1.62 1.95 0.053
Social motivation 22.40 (0.70) 21.33 (0.62) 0.003 1.13 0.260
Risk perception 16.49 (0.43) 15.60 (0.48) 0.59 0.125 0.176
Self‑efficacy 16.62 (0.53) 16.07 (0.65) 0.01 0.834 0.508
Behavioral skills 20.22 (0.38) 19.35 (0.52) 0.11 0.159 0.185
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adherence to medication and physical activity. Therefore, 
more qualitative and quantitative studies are required to 
identify the types of information and effective motivation 
in forming favorable health behaviors in HIV‑positive 
patients and individuals with other chronic diseases.
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