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Abstract 
Hypertension is one of the most important risk factors for heart diseases to-
day. The effect of hypertension in the elderly is higher than other age groups 
and it may lead to changes in their quality of life. By the increase of age, the 
amount of self-care behaviors of patients with hypertension decreased. There- 
fore, control and self-care behaviors are so important. This study has been 
conducted to study self-regulation behaviors and Associated Factors in elderly 
patients with hypertension. This study was a cross sectional, descriptive ana-
lytic study, which was conducted using multistage sampling on the elderly 60 
years and above with hypertension. The sample size was calculated 365 and 
the final sample size of 380 people was considered by possible losses. The in-
struments include of demographic and self-regulatory behaviors question-
naire. The results showed that self-regulation of behavior was 42.3% of the to-
tal score. In terms of quality, only 7.4% of the elderly had good behavior, 
46.6% of poor performance, and the rest were mediocre performance. Age (p 
= 0.03), gender (p = 0.02), education (p = 0.001), income level (p = 0.03) and 
marital status (p = 0.001) significantly associated with behaviors of self-regu- 
lation. The results generally indicate unfavorable self-regulation of elderly pa-
tients with hypertension. Some variables such as gender, age, marital status, 
education and income levels were associated with these behaviors. So paying 
attention to the education of the elderly in care centers is essential. 
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1. Introduction 

Today, considering medical, economic and social advances, mortality rate is de-
creased and life expectancy increases. In fact, over time, the world population is 
ageing rapidly, so that WHO has called this century as ageing century [1]. Ac-
cording to the latest report of World Health Organization in 2016, the overall 
average life expectancy was 71.4 years. According to the results of World Health 
Organization’s survey based on information obtained in 2016, life expectancy 
index was 74.5 and 76.6 years for Iranian men and women, respectively [2]. Al-
though developed countries and countries with thriving economies have the 
highest number of elderly people,  

Elderly population will be significantly increased in developing countries, par-
ticularly in Asia so that it is estimated that 72% of world’s elderly people, i.e. 
about 860 million people will be reliving in developing countries in 2050 [1]. 

Today, population growth rate in Iran is 1.3%, while the growth rate of popu-
lation aged over 60 years is 4.3% [3]. According to the United Nations Popula-
tion Fund (UNFPA), now people over 60 years make up 8.1% of the total popu-
lation of Iran. However, the elderly population growth rate is much higher than 
that of other population groups. Accordingly, the annual world population 
growth rate is less than 1.5%, while for the elderly aged between 60 to 65 years 
the same rate is about 4.3% [3]. It is anticipated that the number of Iranian el-
derly reach to approximately 12 million by 2030 [4]. Due to changes in life styles 
as result of the increase in chronic diseases, especially in the older ages, more 
than 50% of deaths are attributable to cardiovascular diseases and strokes [5]. 
Hypertension is one of the most important risk factors for atherosclerosis, heart 
failure, stroke and kidney failure in many countries [6]. Hypertension is a 
second risk factor, to which the greatest burden of disease is attributed. In 2015, 
the disease burden attributable to hypertension was estimated 3.7% (or 57 mil-
lion DALY) [7]. Hypertension has become a health problem all societies due to 
its high prevalence rate and serious complications [8]. Long-term calorie intake 
more than the amount of energy consumed, long-term consumption of excessive 
sodium diet, obesity, alcohol consumption, sedentary life and psychosocial 
stresses are involved in development of hypertension [9] [10]. On the hand, the 
prevalence of hypertension is associated with increasing age so that its preva-
lence rate in the elderly over 60 years has been reported 60% to 70% [11]. In-
creased hypertension in the elderly leads to increased disability and mortality 
rate among them. Also, the hypertension’s side effects are more severe in the el-
derly than other age groups and may cause changes in their quality of life [12]. 
According to the World Health Organization’s report in 2014, about 14,104 
people died from the hypertension; i.e. about 4.19% of the total deaths or 26.38% 
per hundred thousand people [13]. It is very important to control hypertension 
following its development [14]. The results of previous studies show that self- 
regulation interventions and self-care behaviors have been very effective in re-
ducing the blood pressure as well as reducing its related deaths. With increasing 
age, self-care behaviors in patients with hypertension are reduced [15]. There-



M. Fuladvandi et al. 
 

594 

fore, following the development of hypertension, hypertension control and 
self-care behaviors in elderly people are of paramount importance. Self-regula- 
tion is an important personal characteristic which strongly affects one’s actions 
and behavior and described as the ability to develop, implement, and maintain 
planned behavior in order to achieve personal goals [16]. Self-regulation can be 
seen as the voluntary control of emotional, attentional, and behavioural impulses 
in the service of personally valued goals and standards [17]. Generally, self-re- 
gulation is the basic ability of the individual to regulate oneself in relation to the 
environment and personal goals. In doing this, the individual overcomes the 
discrepancy between one’s expectations and the reality [16] [18]. 

Studies have shown that hypertension control rate is low so that the control 
hypertension in the adult population in America was 40.3% [19]. Barati [12] and 
Delavari [14] also showed that the quality of self-regulation behaviors is low in 
rural populations in Iran. Considering that there are few studies on self-regula- 
tion behaviors of hypertension among the elderly and related factors, the present 
study aimed to investigate the frequency of these behaviors and related factors in 
the city of Bam, Iran. 

2. Methods 

This study was a cross sectional, descriptive analytic study, which was conducted 
using multistage sampling on the elderly 60 years and above with hypertension 
in city of Bam, the South-East of Iran in 2016. According to the formula, based 
on data from previous studies, P = 0.6, d = 0.5, Z = 1.96, the sample size was 
calculated 365 and the final sample size of 380 people was considered by possible 
losses. Inclusion criteria included elderly 60 years and above with having per-
sonal health records and a history of at least one year of hypertension. Exclusion 
criteria was individuals’ unwillingness to participate in the study and also who 
that has not enough Consciousness. Multistage sampling method was used and a 
total of 33 locations in the city of Bam were selected in the first phase consider-
ing the sample size. Then, one elderly patient with hypertension was randomly 
selected in every neighborhood by referring to the homes of people and 12 el-
derly patients from households close to the first patient were randomly selected 
and entered into the study. Upon referring to the houses without elderly people 
in them or patients lacking the inclusion criteria, the next door house would be 
used. 

The interviewers included three nurses who were trained equally in a briefing 
for questioning, data registration and measuring variables, especially blood 
pressure. The interviewers used the interview method while filling out the ques-
tionnaires. It should be noted that to confirm the hypertension in these elderly 
people, the elderly were first asked about their disease, taking pills for high blood 
pressure and if their response was positive, an analog sphygmomanometer 
(Richter Brand) was used to measure their blood pressure. The JNC VII criterion 
was used in order to measure their blood pressure [20]. According to this crite-
rion, hypertension refers to 140 mm Hg systolic hypertension and above or di-
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astolic blood pressure 90 mm Hg or above or use of antihypertensive drugs in 
the past month. These patients were asked about their anti-hypertensive and 
their responses were recorded. While measuring the elderly’s blood pressure by 
the analog sphygmomanometer, their blood pressure was taken from their do-
minant hand in a sitting position after ten minutes break so that their arm was 
placed on a hard support at the heart level. 

In the next step, demographic information (age, gender, education level, ma-
rital status, family history of hypertension, occupation and income levels) of pa-
tients with hypertension were measured. Then to measure self-regulation beha-
viors of patients, a researcher-made questionnaire was used. This questionnaire 
contains questions, which allow patients to report their self-regulation behaviors 
in the past week. 

The questionnaire components include lack of smoking, regular blood pres-
sure checks, physical activity at an acceptable level (3 sessions per week for at 
least 20 minutes), avoid fatty foods, avoid solid cooking oils, regular use of me-
dication, relaxation exercise and regular monitoring of weight. Options of these 
questions were identified using statements, including “yes always” (2 points), 
“Yes, sometimes” (1 point) and “No” (0 point). 

Thus, the self-regulatory minimum and maximum scores ranged from 0 to 
16.After scoring, the total score was calculated as the sum of all self-regulation 
questions and were classified in three categories: poor (less than 50% of the total 
score), medium (between 50 and 75% of the total score) and desirable (more 
than 75% of the total score). The content validity of the questionnaire was ap-
proved by 10 professionals, including 3 health education and health promotion 
specialist and 7 nursing specialists. 

In order to confirm the reliability of the study, a pilot study was conducted on 
20 elderly patients with hypertension within two stages at an interval of one 
week. The intra-class correlation coefficient of (ICC = 71%) as well as Cron-
bach’s alpha coefficient of 78% were achieved. After data collection, data analysis 
was performed using SPSS-18 software. First, normality of data distribution was 
confirmed using Kolmogorov-Smirnov test. Then, parametric independent t test 
was used to compare the averages in two groups. Also, one-way ANOVA was 
used to compare mean scores of self-regulation in more than two independent 
groups. The test level of significance was considered as P ≤ 0.05. 

3. Results 

This study was conducted on 380 patients with hypertension, 25 of whom were 
excluded because of incomplete information. The findings showed there were 
225 men (59.2%) men and155 women (40.8%) in the present study. 

The age range and the mean age of patients were 60 to 86 and 67.3 years, re-
spectively. 

Overall, the average score of self-regulation behaviors in all patients was 6.76 
± 2.87. Considering that the maximum possible score is 16, it can be said that the 
mean score of self-regulation of the patients was 42.3% of the total score. Also, 
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46.1%, 46.6% and 7.4% of patients had poor regulation performance, average 
performance and a good performance in terms of quality (Table 1). Among the 
self-regulatory behaviors, use of liquid oils and lack of smoking respectively had 
the best and a more unfavorable situation compared with others behaviors. 

According to independent T-test, men’s self-care score was significantly high-
er than that of women (P = 0.02). Also, there was a significant difference be-
tween average score of self-regulation behaviors obtained by two age groups so 
that the status of self-regulation behaviors in the 60 - 75 age group than patients 
over 75 years (P = 0.03). Married, widow and divorced patients respectively ac-
counted for 70%, 24.2% and 5.8% of the patients. 

There were a total of 37.6% illiterate patients, 28.2% primary school, 28.4% 
middle and high school and 5.8% high school graduates and above. According to 
analysis of variance, the frequency of self-regulation behaviors in marital (P = 
0.001) and educational groups (P = 0.001) was significantly different. 

In addition, 39% of patients reported that they have observed the disease in 
their close relatives. There was no significant relationship between family history 
and self-regulation behaviors. Also, there was no significant correlation between 
job and self-regulation behaviors variables. Finally, analysis of variance showed 
that there was a relationship between income level and the level of self-regula- 
tion behaviors (P = 0.003). 

4. Discussion 

This study which aimed to evaluate self-regulation behaviors in elderly patients 
with hypertension in the city of Bam, showed that self-regulation behaviors ac-
counted for 42.3% of the total score. In terms of quality, only 7.4% of the elderly 
have had desired behaviors and 46.6% of them had poor performance, and the 
rest had moderate performance. In a study to evaluate self-regulation behaviors 
in hypertensive patients in rural population, Delavari et al. (14] concluded that 
the level of these behaviors is undesirable, which is consistent with the present 
study. Barati et al. also reported that the frequency of self-regulation behaviors 
in adults with hypertension was at the moderate level. In a study conducted by 
Barati, like the present study, only 7.9% of adults had a desired performance and 
also73.8% of them had moderate performance [12]; but in this study, only 46.1% 
of patients had moderate performance, which is probably due to the much 
younger average age of the population participated in Barati’s study compared 
with the present study. 

Many other studies have reported that the level of self-regulation behaviors 
 
Table 1. Distribution of the studied units by the scores of self-regulation behaviors. 

The Performance of Self-Regulation Number (%) 

Weak 175 (46.1%) 

Average 177 (46.6%) 

Good 28 (7.4%) 
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was undesirable in patients with hypertension [15] [21]. So obviously, planning 
for empowerment and promotion of self-regulation behaviors in elderly patients 
with hypertension and even other chronic diseases is essential. The present study 
showed that among self-regulation behaviors, consumption of cooking oils had 
the highest frequency, which is probably due to the government measures to 
produce and promote these products in recent years as well as raise awareness 
about the harms of solid oils. On the other hand, the least frequent behavior was 
lack of smoking; that is it had a more unfavorable situation than other self-regu- 
lation behaviors, which is consistent with the study conducted by Barati [12] and 
Khosravi [21]. The undesirable status of smoking is due the fact that quitting 
such behavior requires high self-efficacy and thus more attention should paid to 
the promotion of the elderly’s self-efficacy in controlling or quitting smoking. 

In the present study, men significantly outperformed women, which is con-
sistent with the study conducted by Baghianimoghadam [15].According to the 
social structure and roles of men and the more obstacles facing women self-re- 
gulation behaviors are more frequent in men. Also, men were more self-efficient 
and independent and therefore had better self-regulation behaviors [22].On the 
other hand, women due to housekeeping as well as more obstacles have fewer 
opportunities for adopting such behaviors [14]. The present study indicates the 
reduced self-regulation behaviors with increasing age. Rockwell’s study [23] also 
reported the similar result. It seems that aging and the subsequent increased 
hearing, visual, cognitive and physical disorders lead to the elderly’s dependency 
and reduced self-efficacy among the elderly towards adopting self-regulation 
behaviors. In the present study, there was a significant relationship between level 
of education and self-regulation behaviors, which is consistent with several other 
studies [15] [24] [25]. With increasing literacy, the elderly’s level of awareness 
and responsibility is increased. Some studies reported that awareness level is an 
important predictor of key health behaviors [26]. Rakwell suggests that patients 
with higher level of education have better decision-making powers to adopt 
health behaviors [20]. Some studies state that some people with low level of 
education do not understand the instructions correctly and this leads to a lack of 
self-efficacy in the adoption of these behaviors [27]. In the analysis of other fac-
tors, there was a significant relationship between marital status and self-regula- 
tion behaviors so that the average self-regulation performance of married indi-
viduals was better compared to other groups. Married people enjoy more sup-
port from the other people, especially their family. 

The families are one of the most valuable supports, emotional and informa-
tion sources, which encourage them (married individuals) to adopt healthy 
behaviors [21]. Finally, there was a significant relationship between income 
level and self-regulation behaviors. The economic factor is one of the most 
important factors related to levels of health. Families with high income level 
have more power to adopt some behaviors such as buying cooking oils, buying 
sphygmomanometer, use of sport equipment at home and many other beha-
viors. 
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5. Conclusions 

The results of the present study generally indicated the undesirable status of the 
self-regulation behavior among the elderly patients with hypertension. Some va-
riables such as gender, age, marital status, education level and income level were 
significantly related with these behaviors. So obviously, planning for empower-
ment and promotion of self-regulation behaviors in elderly patients with hyper-
tension and even other chronic diseases is essential. 

Also, it is essential to pay attention to the education of the elderly in health 
care centers. 

Of course, these trainings should be provided properly so that the elderly with 
low level of education and physical problems also benefit from it. 

6. Recommendations for Future Studies 

One of the main limitations of this study was that the study population was se-
lected from urban areas. It is recommended to conduct further studies on rural 
populations. Another limitation of this study was that the elderly’s perceived ob-
stacles in adopting self-regulatory behaviors were not investigated. It is recom-
mend to consider solutions to improve the elderly’s self-efficacy, especially the 
elderly with health, hearing and cognitive problems in future research. Also, it 
seems necessary to consider the elderly’s perceived obstacles in adopting self- 
regulation behaviors. In addition, considering that self-regulation behaviors 
were less frequent in the elderly whose spouses had passed away and divorced 
than the married elderly, it is recommended to pay more attention to these 
groups in other studies. 
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