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Background: 
Increased life expectancy and reduced fertility rate have led to aging population growth all over the world. Therefore, the phenomenon of aging is assumed to be the result of medical and health-related advances within the second half of the 20th century (1). Furthermore, it has been predicted that by 2025 and 2050, more than 10% and 21-25% of Iran’s population will be comprised of older adults (3, 4). Given that increased elderly population is considered as an achievement, it has oriented approaches adopted by researchers and experts towards putting more emphasis on the importance of focusing on the health status of this age group as well as securing the necessary facilities to provide special services in this domain (5). The results of previous studies have indicated that quality of life in old age has reduced due to multiple causes, including physical inactivity and high blood pressure (8, 9). In this respect, hypertension has affected 1.8 billion individuals in the world in a way that 50% of them are not aware of this condition and only 25% of patients are endowed with such awareness. Unfortunately, they lack the necessary information regarding illness prevention and control and this issue has placed 75% of the population affected with hypertension at the risk of cardiovascular disease, heart failure or stroke, kidney failure, liver failure, and even sudden death (10). Related studies in Iran have similarly demonstrated that 48.1% of patients suffering from high blood pressure are undergoing treatments and only 21.3% of them are under control. However, there is the assumption that about half of the patients receiving hypertension medications do not continue their treatments for one year (11). Medication adherence refers to compliance with prescribed medicines provided to patients by medical staff followed by the use of the full dose of the medication. The amount of non-adherence with antihypertensive medications has been also reported high and one of the main reasons is poor blood pressure control. Moreover, stroke is considered as one of the symptoms of hypertensive failure (12). Researchers have also found that having a strong belief about the necessity of medications can predict reports of higher rates of medication adherence. Education about medications and the number of prescribed ones can significantly help with medication adherence (13). Studies have revealed that proper use of medicines and medication adherence by elderly patients depends on their beliefs about the effectiveness of the medications prescribed. The results of previous investigations have also indicated that the elderly affected with hypertension have a low rate of adherence to the medication regimen. In this respect, Lo et al. (2016) conducted a study on adherence to hypertension medications in the elderly with high blood pressure in Hong Kong. The results revealed that more than half of these individuals (55.9%) reported low rates of adherence to treatment. As a result, appropriate educational interventions can increase medication adherence in the elderly as well as patients with chronic illnesses (15). One of the most important models utilized for investigating changes in behaviors and illness prevention in older adults is the Health Belief Model (HBM) which can prevent behaviors that trace back to individuals’ beliefs and is also considered as one of the common theories within research on health-related behaviors (17). According to this model, preventive behaviors are based on individuals’ beliefs mostly addressing those who suffer from a health problem. Moreover, individuals’ perceptions of these problems are measured and their behaviors are assessed in terms of prevention or management of this problem (18). This model includes the constructs of perceived susceptibility, perceived severity, perceived benefits, perceived barriers, stimulus or cue to action, and self-efficacy (10). In this model, it is necessary to encourage individuals affected with hypertension to become susceptible to the risks threatening their health status and also perceive the severity of the illness in order to change their lifestyle (18). Recent studies have shown that when people are concerned about the negative effects of medications, they are less likely to show medication adherence and this is described with the HBM that illustrates the benefits and barriers of medication use (13). The results of the study by Yue et al. (2014) also revealed that the implementation of educational interventions based on the HBM could improve patients’ adherence to hypertension medications (19). Due to suffering from several chronic illnesses as well as simultaneous use of some medications, the elderly are affected by risks and side effects of medicines. Therefore, medication adherence in older adults and attention to prevention and control of complications and different illnesses are of great importance. Based on the results of previous investigations, the most common self-care problems experienced by the elderly have been associated with inadequate education to this population (20). Accordingly, needs-based patient education has been one of the important duties of geriatric nurses (21). However, few studies have been conducted on the role of educational interventions based on a model of health behavior change in the domain of geriatric nursing. Therefore, it seems that appropriate educational interventions can improve medication adherence in the elderly and patients with chronic illnesses. Statistics provided in this respect have also emphasized greater attention to cardiovascular risk factors as well as the importance of primary prevention in Iran more than ever before. Therefore, the present study was to determine the effect of an educational program based on the HBM on medication adherence in elderly patients with hypertension.
The HBM might improve medication adherence in elderly individuals with hypertension by changing their beliefs. Therefore, it was recommended to use this model for
teaching self-care to older adults suffering from chronic illnesses and also in other senior healthcare
centers.
[bookmark: _GoBack]Methods: This study was a two-group randomized controlled clinical trial on 60-year-old elderly patients with hypertension referring to geriatric health centers located on western parts of Mashhad, Iran, during September 2017. Moreover, all participants met the inclusion criteria. The inclusion criteria were: 1) the age of 60 years or over, 2) reading and writing literacy, 3) history of visits by the elderly at least in the past 6 months, 4) history of hypertension based on self-reports and history of health records, 5) history of at least 6 months of hypertension medication use on a daily basis, and 6) lack of psychological-cognitive disorders approved by a psychiatrist. On the other hand, the older adults who: 1) were unwilling to continue the study, 2) did not attend in more than two educational sessions, and 3) suffered from no acute illnesses or hospitalization were excluded from the study. The participants were then randomly allocated to the intervention or control group using a drawing method. For the purpose of randomized allocation, the words “intervention” and “control” were written on the same pieces of papers and cast in a box. Subsequently, each of the samples meeting the inclusion criteria was asked to choose one of the papers. Accordingly, based on the words written on the selected papers, the elderly were placed in the intervention or control groups. This procedure continued until half of the older adults in each center was put in the study groups. Therefore, the participants were selected equally from both centers and this process continued to complete the sample size in both groups. In order not to distribute the transmission of information between both groups, the intervention group was scheduled to attend the center in the middle of the morning and there was a one-hour interval until the completion of routine programs of the center. Accordingly, the elderly individuals in the control group had left the center and then the intervention group could receive the given education. The minimum sample size was calculated from the formula of “comparing two independent-sample population means”. To obtain the mean score of medication adherence, a pilot study was conducted on 20 elderly individuals (10 people in each group). As a result, the sample size with the confidence level of 95% and the test power of 80% was estimated by 26 individuals in both groups. With regard to the sample attrition, 30 people in each  group and a total number of 60 individuals were examined with no sample loss in the present study The research instruments consisted of a demographic-medical information questionnaire and Persian version of MMAS8. The demographic-medical information questionnaire included 8 completion and multiple-choice items about age, gender, level of education, occupation, marital status, and history of hypertension in close family members. The MMAS-8 developed by Morisky et al was comprised of 8 items, with 7 Yes (score one)-No (score zero) items and 1 Likert-type score item ranged from 0 to 8, (26). Accordingly, a score of less than 6 indicated a low rate of medication adherence, scores of 6 to 8 represented a moderate rate of adherence, and score 8 showed a high rate of adherence. Before starting the intervention and after obtaining informed consent from the elderly of both study groups, the demographic-medical information questionnaire, and subsequently, the MMAS-8 were completed by the elderly. The intervention included 8 educational sessions for the intervention group based on the steps of the Health Belief Model (HBM). Each session was held in Danesh Amooz and Sadaf Health Centers near the elderly people’s place of residence for one hour twice a week. The center was equipped with computer systems and projectors, and the sessions were administered by the researcher as the master student of Geriatric Nursing and supervised by the research team. These two geriatric health centers were located in the western parts of Mashhad, Iran, and they were considered among the largest senior healthcare centers in this city with thousands of older adults having health records. The educational content was also extracted following the review of accurate texts and the study of valid Persian and English sources based on the constructs of the model and supervised by a research team specializing in the field of Geriatrics and health models. Moreover, content validity was used to approve this intervention by 10 faculty members specializing in Geriatrics and health issues. In all the educational sessions, a specific time was devoted to asking questions and sometimes the elderly could write their questions and then discuss them. The sessions were usually held between the middle hours of the morning in order not to create problems in routine programs of the centers and avoid interruptions with lunch and rest hours of the elderly. For the purpose of reminding classroom timing and further coordination, phone monitoring was performed for the elderly. To show respect to the older adults and also to appreciate and encourage them for their attendance and active participation in the study sessions, they also received some typical gifts such as medication boxes.
In all the educational sessions, the educational programs were presented in the form of lecture, question and answer, and group discussions using a good role behavior model combined with educational tools and guide sheets. Each session lasted 60 minutes. All the study participants (in the intervention group) attended the study sessions. The control group only received typical routine services provided by the centers, including routine visits by physicians, monthly check-ups, psychological services, educational classes related to the elderly, and ceremonies held on special occasions. Following the last session, the rate of medication adherence in the elderly was measured in both groups before the intervention. To observe ethical considerations and to meet the interests of the elderly, the same educational session was also held for the control group following the completion of the intervention and the post-test phase for both groups. The study protocol was approved by the Ethics Committee of Mashhad University of Medical Sciences, Mashhad, Iran (IRCT code: 1396.250) and written informed consent was obtained from the participants. 
Results: The mean ages of the participants in the intervention and control groups were 69.1±8.3 and 63.9±6.7 years, respectively. The post-test mean score of medication adherence obtained by the intervention group was 6.7±0.5 that was significantly higher than that of the control group (3.7±1.0) (P˂0.001). Moreover, the mean score of medication adherence in the intervention group had significantly increased in the post-test phase (P˂0.001) based on the within-group results of the paired t-test. 
Discussion:
This clinical trial was to determine the effect of an educational program based on the HBM on medication adherence in older adults with hypertension. The results suggested that the implementation of the educational program based on this model for the elderly with hypertension referring to health centers could increase the rate of medication adherence by approximately 59%. Whereas, the rate of medication adherence in individuals in the control group during the same period had been reduced by 2.6%. Therefore, in the post-intervention phase, the mean score of medication adherence by the elderly in the intervention group was significantly higher than that in the control group. Moreover, in the within-group comparison, the mean score of medication adherence by the elderly of the intervention group had significantly improved after the intervention, compared to that before it. However, there was no significant difference in the control group. Therefore, the present study demonstrated the positive effect of the educational program based on the HBM on medication adherence in the elderly affected with hypertension. The results of this study consistent with other studies,(18,23,24,25,26).
Implications for Practice: The HBM might improve medication adherence in elderly individuals with hypertension by changing their beliefs. Therefore, it was recommended to use this model for teaching self-care to older adults suffering from chronic illnesses and also in other senior healthcare centers.
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