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Health Belief Model-Based Education through Telegram Instant 
Messaging Services on Diabetic Self-Care
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behavior change [5] Diabetes app-related text messages from health care professionals in 
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[6] Self care behavior among patients with diabetes in Harari, Eastern Ethiopia: The health 
belief model perspective [7] The effects of education based on extended health belief 
model in type 2 diabetic patients: A randomized controlled trial [8] Cost-effectiveness of a 
short message service intervention to prevent type 2 diabetes from impaired glucose 
tolerance [9] Mobile phone-based video messages for diabetes self-care support [10] The 
effect of instructional designed SMS based on Health Belief Model (HBM) on adoption of 
self-care behavior of patients with type II diabetes [11] Effect of distance education via 
short message service of mobile phones on self-efficacy and HbA1C of patients with type 2 
diabetes mellitus [12] The effect of health belief model-based education through telegram 
instant messaging services on Pap smear performance [13] Evaluation of the effects of 
education based on health belief model on medication adherence in diabetic patients [14] 
The role of health beliefs in preventive behaviors of individuals at high-risk of type2 
diabetes mellitus [15] Effects of education based on health belief model on dietary 
adherence in diabetic patients [16] The effect of educational program based on health 
belief model on diabetic foot care [17] Effect of education program based on empowerment 
model in promoting self-care among type 2 diabetic patients in Isfahan

Aims Today, Mobile Health interventions as a group of Electronic Health interventions used 
to provide health information and improve health outcomes. The aim of this study was to 
determine the effectiveness of the Health Belief Model-based (HBM) education on self-care in 
diabetic patient via Telegram, among participants.
Materials & Methods This quasi-experimental study was done from Jun 2016 to September 
2017 in the health centers of Tabriz. Out of 20 health complexes in Tabriz, randomized 
(stepwise sampling) 5 complex selected. Then from each complex, 2 health center was selected 
randomly. With randomly sampling method, 68 patients with diabetes were selected (34 
participants in the intervention group and 34 participants in the control group). In intervention 
group, educational text messages based on HBM was sent via Telegram during one month 
regularly. Three months later, both Intervention and control group completed researcher-
made questionnaires by self-report. The data were analyzed by Chi-square test, paired t-test, 
Pearson’s test and SPSS 19 software.
Findings There was no significant difference in several demographic characteristics between 
two groups. Comparison of the mean difference of knowledge and in HBM constructs before of 
intervention in the groups showed no significant difference (p>0.05). There was a significant 
mean difference in the HBM constructs between two groups after intervention (p<0.05). There 
were significant correlations between the HBM constructs (p<0.05).
Conclusion Educational messages improve the perception constructs of HBM constructs for 
adopting self-care behaviors.
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Introduction Diabetes is a worldwide epidemic of the 21st century, which is increasing rapidly. The International Diabetes Federation (IDF) estimates that 415 million adults have type 2 diabetes in 2015 in worldwide. The incidence of diabetes has already escalated to pandemic proportions, and the figure is expected to increase to 642 million in 2040. The growth of patient with diabetes in Iran, is predicted to be even greater than the global trend. Today, there are an estimated 4.6 million people with diabetes in Iran, which is 8.5% of the population [1, 2]. According to the latest estimates, 35.4 million people, or 9.1% of the adult population, have diabetes in the Middle East and North Africa Region (MENA) where the Islamic Republic of Iran is belonged to, and this number is expected to almost double by 2035. Astonishingly, Iran owns the third place in terms of the total number of adult population with diabetes across the MENA region (4,602.2 adults with diabetes [20-79 years] in 1000 s) [3]. Type 2 diabetes is a complex metabolic disorder that is characterized by hyperglycemia. It is a chronic disease, and a multitude of daily self-care and complex care activities is required for the patient with diabetes. Therefore, there is a need to improve the awareness and behavior of self-care in diabetes among the public, including women. Today, Mobile Health (M-Health) interventions as a group of Electronic Health (E-Health) interventions used to provide health information and improve health outcomes. According to Norman et al.’s study,  E-Health interventions are divided to the three generation that include: The first generation is the interventions in which applicants use a printed material such as brochures, reports and newssheets; the next generation is the interventions in which the training is media-based such as internet-Email, CD ROM, and Notebooks; and the third generation is the interventions in which the mobile phone is used as a Pocket PC. Some popular messaging, social media, and mobile based-applications such as Telegram, Viber, and what’s App and Telegram-based interventions are included in the third generation [4]. Many studies have revealed that using the text messaging applications and methods has a notable effect on diabetes control-care process of education to self-care management. The introduction of smartphones provides a factual chance to improve care in diabetes by empowering patients and Healthcare Professionals (HCPs) to give-and-take information remotely (Via SMS or email) to minimize or even eliminate the need for routine management office visits. Systematic reviews have indicated that health interventions improve diabetes care and facilitate patient involvement in the process of self-care and improvement via text messaging (Short Message Service [SMS]). A meta-analysis showed that mobile phone interventions reduced HbA1c by 

0.5% over 6 months, with more decreases in HbA1c in people with Type 2 diabetes mellitus (T2DM; 0.8%) than in those with T1DM (0.3%). Moreover, in Saudi a study assessing the effect of SMS on glycemic control patients with T2DM revealed 5 to 7 texts per week were related to reductions in HbA1c after 4 months. The effectiveness of daily SMS measured by a study compared with weekly (Then once every two weeks) telephone follow-ups conveyed similar improvements in HbA1c in each group, that SMS can be considered an appreciated channel to ease diabetes care-control [5]. In several studies, the effectiveness of verbal training in terms of the Health Belief Model (HBM) of doing the self-care behavior is reviewed and approved [6, 7]. In addition, in some studies, the education via SMS by mobile phone has been effective on diabetes management [8, 9]. However, few studies have been found on the effect of modern education as the interventions based on instant messaging tools (The third generation of interventions) on improving the preventive behaviors, such as self-care in diabetes. They are, sometimes, contradictory. The aim of this study was to determine the effectiveness of the HBM-based education on self-care in patient with diabetes via Telegram, among participants.  
Materials and Methods This quasi-experimental study was done from Jun 2016 to September 2017 in the health centers of Tabriz. Out of 20 health complexes in Tabriz, randomized (Stepwise sampling) 5 complex selected. Then from each complex, 2 health center was selected randomly. Each complex health center included 5 health center. Using random sampling, 7 patients were invited to the study for each center. The inclusion criteria included being able to read and write, having an active health profile in Tabriz health care centers, having a smart cell phone, being familiar with Telegram performance as a social media, being aged at 30-60 years with at least one year history of suffering from Type 2 diabetes, and having no diagnosed acute side-effects due to their disease. The exclusion criteria included inability to continue participation for at least 3 months and suffering from diagnosed acute type 2 diabetes. The Sample size was calculated according to a study conducted by Baghiani-Moghadam et al., the first study that used Text-Message Theorized-intervention in diabetes and estimated 31 participants in each group, using G-Power 3 [10]. For probable sample attrition, it was estimated for 35 people. Then the second author (MAL), who is experienced as a health worker for 12 years, checked the eligibility of participants by reviewing their health profile. She called them for participating in the study by phone call and clarified them about the aim of the study. In 
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addition, according to the number of people covered by each center, the participants were divided into two separate control and intervention groups (34 person in each group). Notably, one of control and one of the intervention group were excluded in order to lack ongoing collaboration. Ultimately, 34 patients with type 2 diabetes in each group took part in the study and their data were analyzed. 
Method and data collection: In the intervention group, after completing the written informed consent, the individual’s phone numbers were taken to communicate educationally through Telegram and their membership in Telegram, was assured. Then they were asked to complete the questionnaires at first. The participants in the intervention group received text messaging, infographic, podcasts, and video tutorials in diabetes related issue. The participants received at least 3 Types of messages at 10 AM per day from Saturday to Thursday during four weeks. Sending the educational content based on HBM as a theoretical framework of this study was done in the form of a regular schedule as follows: Week 1: Informing about type 2 diabetes, and the process of diabetes happens (Increasing the knowledge in cognitive domain). Week 2: Making susceptibility against the risk of diabetes, perceiving severity and seriousness of the disease (Increasing perceived threatened in perception domain). Week 3: Informing about the benefits of self-care and changing life style as recommended approach (Increasing perceived benefits and health motivation in perception domain). Week 4: Observing some tips for self-care in patients with diabetes and perceived barriers (Management of perceived barriers in psychomotor domain). At the end of each day the participants were asked for their feedback by the sentence of “Yes, I saw and read the message”. Moreover, they were assessed at the end of each week for answering several questions about the received messages during the week. In another meaning in the present study, there were two types of feedbacks; once for receiving the messages from participants, then to the understanding of them. 
 There was an interactive communication between the participants and the health educator (MAL). In order to provide cues to action until one month after the training, every week, and two text messages were sent along with the posters for the intervention group. The participants in the control group accomplished the questionnaires, right after completing the written informed consent form, but did not receive any training until the end of the study. Immediately after the end of the training (One month after the start of the study), the participants in both groups gathered in their own region health center and completed the second stages of the questionnaires. Then, three months after the training, 

the participants in both groups completed the questionnaires, and their data were analyzed. 
Instruments and measures: Data collection tool in the study was a valid researcher-made questionnaire. Overall internal reliability or Cronbach's alpha was equal to 0.720 [10]. The tool consisted of three parts: The first section contains demographic characteristics with 4 items including age, marital status, the participants' educational level, and history of other diseases. The second section contains 11 multiple-choice items related to measuring the knowledge about type 2 diabetes. For each true answer, a positive point, and for each false answer, no point was appointed. The third section was related to the problem based on constructs of HBM and included 27 items about individual beliefs about self-care in diabetes, which include perceived susceptibility (4 items), perceived severity (4 items), perceived benefits (4 items), perceived barriers (4 items), and self-efficacy (11 items); The more Wight of questions in construct of self-efficacy may emphasis proving self-efficacy in self-care ability for patients with diabetic need breaking up main skills in sequential stages. All with a five-point-Likert scale with the score of 1 (Strongly disagree) to 5 (Strongly agree) were ranked as higher scores indicating agreement with the beliefs of health assessment. The data were analyzed Chi-square test, paired  t-test, Pearson’s test and with SPSS 19 software.  
Findings The mean age of the subjects in the intervention and control group was 45.59±8.00 and 50.88±6.97 years, respectively. About 67.6% of the participants were female, the rest of them were male. There was no significant difference in several demographic characteristics like gender, marital status and job between two groups (p>0.05;  Table 1).  
Table 1) Statistical frequency of demographic characteristics in two study groups (The numbers in parentheses represent percentage, n=34 in each group) 

Demographic 
variables 

Intervention 
group 

Control 
group P-value 

Gender Male 11 (32.4) 11 (32.4) 1.000 female 23 (67.6) 23 (67.6) 
Marital status Married 33 (97.1) 31 (91.2) 0.303 Single 1 (2.9) 3 (8.8) 
Job Housewife 19 (55.9) 21 (61.8) 0.622 Other 15 (44.1) 13 (38.2) 
Educational level  Under diploma 14 (41.2) 23 (67.6) 0.28 Diploma and more  20 (58.8) 11 (32.4) 
Age (years) 30-39 9 (26.5) 1 (2.9) 0.13 40-49 12 (35.3) 11 (32.4) 50-60 13 (38.2) 22 (64.7) 
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Comparison of the mean difference of knowledge and in HBM constructs before intervention in the groups showed no significant difference (p>0.05), but there was a significant difference in the HBM 
constructs between the groups after intervention (p<0.05; Table 2). There were significant correlations between the HBM constructs (Table 3). 
 

Table 2) Comparison of mean difference of HBM constructs' scores before and after training in two groups (n=34 in each group) 
Constructs Intervention group Control group P-value 
Knowledge Before 9.88+1.07 9.67+1.18 0.967 After 10.56+0.79 10.07+2.46 0.07 p-value 0.001 0.346 - 
Perceived susceptibility Before 13.53+1.66 13.67+2.01 0.761 After 14.88+1.30 13.48+2.06 0.001 p-value 0.001 0.32 - 
Perceived severity Before 10.73+2.25 11.03+2.76 0.627 After 12.79+1.87 13.67+2.37 0.003 p-value 0.001 0.921 - 
Perceived benefits Before 13.61+2.28 13.55+2.44 0.917 After 14.91+1.38 13.67+2.37 0.008 p-value 0.001 0.572 - 
Perceived barriers before 7.76+2.54 8.90+2.99 0.106 after 4.36+1.00 8.53+2.96 0.0001 p-value 0.001 0.086 - 
Self-efficacy Before 15.15+3.45 15.93+2.91 0.337 after 17.27+2.28 15.87+3.09 0.011 p-value 0.001 0.791 - 
 
Table 3) Correlation coefficient between the HBM constructs 
Construct Knowledge Perceived 

Benefits Perceived 
Severity Perceived 

Susceptibility Perceived 
Barriers Self-Efficacy Before After Before After Before After Before After Before After Before After 

Knowledge Before 1 0.426** 0.211 0.84 0.110 0.176 0.360** 0.417** -0.393** -0.330** 0.091 0.087 After 0.426** 1 0.162 0.242* 0.017 0.254* 0.246* 0.325** -0.450** -0.522** 0.144 0.337** 
Perceived benefits Before 0.211 0.162 1 0.709** 0.372** 0.268* 0.534** 0.381** -0.076 0.019 0.433** 0.333** After 0.084 0.242* 0.709** 1 0.190 0.499** 0.397** 0.542** -0.024 -0.309* 0.209 0.530** 
Perceived severity Before 0.110 0.017 0.372** 0.190 1 0.551** 0.177 0.045 0.126 0.161 0.167 0.043 After 0.176 0.254* 0.268* 0.499** 0.551** 1 0.200 0.340** 0.004 -0.304* 0.138 0.394 
Perceived susceptibility Before 0.360** 0.246* 0.534** 0.397** 0.177 0.200 1 0.770** -0.180 -0.073 0.254* 0.261* After 0.417** 0.325* 0.381** 0.542** 0.045 0.340** 0.770** 1 -0.383** -0.421** 0.163 0.439** 
Perceived barriers Before -0.393** -0.450** -0.076 -0.024 0.126 0.004 -0.180 -0.383** 1 0.659** -0.256 -0.273* After -0.330** -0.522** 0.019 -0.309* 0.161 -0.304* -0.073 -0.421** 0.659** 1 -0.010 -0.402** 
Self-efficacy Before 0.091 0.144 0.433** 0.299 0.167 0.138 0.254* 0.163 -0.256 -0.010 1 0.728** After 0.087 0.337** 0.333** 0.530** 0.043 0.394** 0.261* 0.439** -0.273* -0.402** 0.728** 1 *alpha: 0.05            **alpha: 0.01 
 
Discussion The aim of this study was to determine the effectiveness of the HBM-based education on  self-care in patient with diabetes via Telegram as the most popular social media among participants, Tabriz, Iran. The findings of this study revealed that a theoretical educational intervention program via social media 

such as Telegram had more positive effect on the participants’ awareness, and attitude in the intervention group. This was in line with the finding of other similar studies even in different issues [11, 12].  The results of the present study indicated that the mean scores of perceived susceptibility were dramatically changed after a theoretical text-messaging intervention. This finding confirmed by 
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several studies revealed the similar results [11, 13]. Furthermore, in another study, the application of educational text messages based on HBM in patient with diabetes confirmed that perceived susceptibility, perceived severity, perceived benefits, and perceived barriers, are aligned with the results of the present study [10]. It seems that patients found themselves defenseless to diabetes consequences and the educational program eventually flourished the vulnerability of diabetes as the multi-effect dilemma. The positive effect of educational messages designed in the present study in increasing the perceived susceptibility of patient with diabetes, is another important point to be noted as one influential individual approaches in self-care behaviors. The increase in the mean score of perceived sensitivity in the intervention group confirms the effectiveness of educational messages in this field. This finding is similar to other studies in Iran [14, 15]. Given the positive impact of educational messages of increasing the average perceived severity of patient with diabetes in the intervention group, they understood that their illness can be a serious problem for their future. Therefore, it will cause people to avoid the behaviors that can increase complications of the disease, and in this way, they need to reduce these probable difficulties. In the present study, the educational messages designed were able to increase the mean score of the perceived benefits of self-care behaviors in patients in the intervention group. Increased perceived benefits in other studies [13, 16], in diabetes have been reported. Based on the results of the present study, the mean score of self-efficacy in the intervention group was increased. Other similar studies were lined with this finding [13]. In contrast to the results of this study, Baghiani Moghadam et al.'s study on the effect of educational SMS based on HBM on adoption  self-care behaviors in patient with diabetes, there was no change in the self-efficacy of patient with diabetes [10]. Furthermore, the mean of self-care behaviors after intervention in the intervention and control group showed a significant difference in some of the questions. Increase of self-care behaviors has been confirmed in previous studies [10, 17], there was no statistically significant difference between the intervention and control groups regarding all the questions of self-care behaviors. It can justify that behavior change takes more time, and in addition, other social and cultural factors also play a role in the behavior changing process. The effectiveness of educational messages in improving the perception of HBM constructs for adopting self-care behaviors confirmed. No meaning full difference from a statistical perspective in knowledge revealed that social media naturally was a knowledge transfer and users of social media will 

bombard with varied messages. In contrast with the current hypothesis that education most probably affect awareness and knowledge after intervention and have dramatically difference between control and intervention groups, in this study, there was no significant difference between both intervention and control groups. Given the fact that in chronic diseases such as patient with diabetes needs to be trained and continuously monitored throughout their life. The training method can be used to increase the level of consciousness and self-efficacy of the patients to be effective in their self-care. However, the present study similar to the other interventional design experienced had several limitations that as following: There was a lack of interest for the participant to take part in this study since most of them had an active health profile in private clinics. Therefore, calling for participating in the study for the phase of the pretest did not go up on time. Moreover, for the old generation, there was no interest also for receiving the text educational message, particularly by social media. Thus the motivation phase to persuade them for collaboration was time-consuming too. Using modern educational technology, including social media and mobile -application for some public health issues such as self-care in diabetes would be more cost benefit than lecture-based education. Developing international education in self-care for patient with diabetes using Mobile-Application are strongly suggested for future health educational program.  
Conclusion Educational messages improve the perception constructs of HBM constructs for adopting self-care behaviors.  
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