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This research aimed to identify the healthy lifestyle needs of hypertensive elderly 
and to explore the barriers and facilitators associated with healthy lifestyle 
behaviors.  A sequential explanatory mixed-method design was used. In the 
quantitative phase, a cross-sectional survey of 400 hypertensive elderly was 
conducted through the self-administered questionnaire. In the qualitative phase, a 
total of 10 hypertensive elders attended one of two focus groups held in community 
health centers. Descriptive statistics, the modified priority needs index (PNIModified) 
and content analyses were used for the data analysis. According to the finding, it 
was found that three priorities of healthy lifestyle behaviors were identified as: 
health responsibility, healthy eating, and engaging in social activity (PNIModified = 
0.36, 035, and 0.34, respectively). Participants identified barriers that included a 
lack of health care concerns, a lack of motivation, their perceived poor physical and 
mental health and inadequate community resources. Facilitators possessing 
knowledge of hypertension as well as relevant family supports were also identified. 
The findings are thought to be useful in terms of the planning and developing of an 
effectively tailored program to promote HLBs. 
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aging 

 
 

Globally, the prevalence of hypertension among senior citizens aged 60 and over has 
been rapidly increasing (James et al., 2014).  Hypertension is also a common chronic disease 
among the elderly in many Asian countries, especially in developing countries (Jin et al., 
2013).  Moreover, more than 70% proportion of hypertensive patients in Asia remains 
uncontrolled blood pressure (Rahman et al., 2015). For Thailand, the number of senior 
patients with hypertension has steadily risen from 2007-2015 (Bureau of Non Communicable 
Disease, 2015).  The statistics acquired from an internal medicine clinic, Maharaj Nakorn 
Chiangmai Hospital (2015) showed that the rate of elderly patients with hypertension was the 
highest when compared to other diseases. According to Tiptaradol and Aekplakorn (2012), 
urban people from the northern region of Thailand reported the highest prevalence of 
hypertension.  Therefore, hypertension is thought to be an important health challenge, 
especially among the older population in Chiang Mai. 

 
However, hypertension in the elderly is often undiagnosed and untreated leading to 

morbidity and mortality due to the fact that most older people with hypertension do know that 
they have it until they have serious complications such as strokes, renal failure, 
atherosclerosis, or ischemic heart disease (Krishnan, Garg, & Kahandaliyanage, 2013).  It is 
estimated that only 10% of cases are able to control and maintain their normal blood pressure 
(Lloyd-Sherlock, Beard, Minicuci, Ebrahim, & Chatterji, 2014).  A significant impact has 
been observed in terms of health care cost for individual households, as well as the entire nation. 
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Consequently, the eighth report by the Joint National Committee on the Prevention, 
Detection, Evaluation, and Treatment of High Blood Pressure (JNC-VIII), presented a 
treatment algorithm that can be used by physicians. The report also recommending lifestyle 
modifications and the use of pharmacologic treatments (James et al., 2014).  Several studies 
have also demonstrated that physical activity at a level of moderate-intensity could reduce 
elevated systolic and diastolic blood pressure among the elderly (Kelley & Kelley, 2001; 
Martinson et al., 2003; Meisner et al., 2010; Phelan & Larson, 2002).  Moreover, according to 
the Dietary Approaches to Stop Hypertension (DASH) that was developed by the US National 
Institute of Health along with the control of one’s dietary sodium intake, have been 
determined to be essential for reducing blood pressure levels (Haveman-Nies, Groot, & 
Staveren, 2003; Sacks et al., 2001).  However, only a few researchers have conducted studies 
on the needs, barriers and facilitators of Thai hypertensive elderly patients with regard to 
healthy lifestyle behaviors that would encourage hypertension management. 

 
Healthy lifestyle behaviors (HLBs) 
 

The concept of HLBs in the current study was developed from Rowe & Kahn’s theory 
of successful aging (Rowe & Kahn, 1997). Rowe and Kahn (1998) have determined that 
healthy aging involves three main components: 1) avoiding disease and disabilities, 2) 
maintaining physical and mental functions, and 3) active engagement with life (Hoglund, 
Sadovsky, & Classie, 2009; Horowitz & Vanner, 2010). The above mentioned components 
help to reduce the risk of the incidence of chronic diseases among elderly persons (Lee & 
Loke, 2005; Peel, McClure, & Bartlett, 2005; Şenol, Ünalan, Soyuer, & Argün, 2014; 
Thanakwang, Soonthorndhada, & Mongkolprasoet, 2012).   

 
Therefore, HLBs are defined as the ability to avoid disease and disabilities (i.e. via 

health responsibility and nutrition), the maintaining of physical and mental functions (i.e. 
exercise and psychological well-being), and active engagement with life (i.e. engaging in 
social activities).  Understanding how well these needs are met is important if interventions 
are to be developed to improve the health and well-being of elderly people with hypertension.  
For the purposes of this study, the measurement of HLBs was completed amongst older 
people living with hypertension in Chiang Mai a Province in Thailand.  A measure was also 
created to assess the frequency with which HLBs behavior occurred to allow for the 
identification of certain relevant needs among the selected population.  Following the 
quantitative study, focus groups were compared with a sample of the same population to 
examine in more details the perceived barriers and facilitators with regard to the adoption of 
HLBs. This data will then be used to inform the researcher of the development of 
interventions that would help promote the HLBs among the hypertensive elderly people in 
this area.  The research questions of this study were structured to determine: 1) what are the 
needed priorities to rectify HLBs? and 2) what are the barriers and facilitators to promote 
HLBs among this population? 
 
Objectives of the Study 
 
 The main objectives of this research were to identify the healthy lifestyle needs of 
hypertensive older adults and to explore the perspectives of hypertensive patients with regard 
to the barriers and facilitators associated with healthy lifestyle behaviors. 
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Method 
 

Study Design and Setting 
 
This research was designed using a mixed-method approach, which included two 

phases beginning with the quantitative research approach and this was followed by a 
qualitative study (Creswell, 2013).  The research subjects were recruited in Muang District of 
Chiang Mai Province, Thailand; a district that is facing a dramatic increase in older adults 
living with hypertension. 
 
Participants and Procedures 
 

1) Quantitative survey study  
 
A cross-sectional design was used to prioritize the needs of HLBs.  Using the entire 

hypertensive aging population of Chiang Mai (8,445 hypertensive older people) (Chiang Mai 
Provincial Public Health Office, 2015), the sample size was derived using Yamane’s sample 
size formula (Yamane, 1967) and this yielded a total of 400 older adults with hypertension 
that were recruited to participate in the survey. For the sampling method, households were 
selected according to the calculated number of the study sample in each village and this was 
determined by stratified random sampling using household lists. Hypertensive elders, who 
met the inclusion criteria, were recruited.  The inclusion criteria involved the following: (i) 
individuals having been diagnosed by a physician as people who have been suffering from 
high blood pressure for at least 1 year; (ii) individuals ranging in age from 60 to 75 years; (iii) 
individuals who are able to understand and speak the Thai language; (iv) individuals who 
were not suffering from severe problems with their hearing, sight or cognitive impairment; 
and (v) individuals who were willing to participate in the study.  All participants provided the 
researcher with essential information after verbal consent was obtained.  Participates were 
asked to fill out a questionnaire independently and anonymously.  This process took 
approximately 1 hour.  
 

2) Qualitative focus group study  
 

A qualitative study was performed that consisted of two separate focus group 
discussions involving older adults with uncontrolled hypertension (one group) and older 
adults with controlled hypertension (one group).  A total of 10 hypertensive older adults were 
selected by purposive sampling from a community health center in Chiang Mai, Thailand. 
They were 60 years old or older, diagnosed with hypertension, possessed the ability to 
verbally communicate in Thai, and were willing to participate in the study.  The group 
members were asked for their opinions and experiences regarding the barriers and facilitators 
associated with HLBs. Each focus group was moderated by the first author. Both focus groups 
were audio-recorded. An assistant took notes on each of the encounters. Sessions lasted 90 
minutes in a conference room located near where the participants lived.  
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Measures 
 

Needs Assessment Questionnaire 
 

The questionnaire consisted of two parts: 1) questions designed to elicit the socio-
demographic characteristics of the participants, and 2) a needs assessment questionnaire that 
was presented in a dual response format developed by the researchers. It was based on the 
interviews with hypertensive Thai elderly individuals regarding HLBs, along with the 
empirical evidence acquired from literature on HLBs as well as recommending lifestyle 
modifications from JNC-VIII (Depp & Jeste, 2006; Lee, Chou, & Wu, 2016; Montross, 2006; 
Strawbridge, Wallhagen, & Cohen, 2002).  The questionnaire included 30 items, which 
captured three main dimensions. These dimensions included the ability to avoid diseases and 
disabilities (measured by 2 subscales: health responsibility and healthy eating), the ability to 
maintain physical and mental functions (measured by 2 subscales: exercise and psychological 
well-being), and active engagement with life (measured by 1 subscale: engaging in social 
activities).  The respondents were asked certain specific questions, for example, “How often 
have you observed any abnormal signs or symptoms in your body” (Health responsibility); 
“How often have you eaten vegetables or fiber-rich each day?” (Healthy eating); “How often 
have you exercised vigorously for 20 or more minutes at least three times a week?” 
(Exercise); “How often have you tried to solve problems when you have them?” 
(Psychological well-being) and “How often have you volunteered to work for a charity?” 
(Engaging in social activity).  This instrument uses a 4-point Likert-type response format to 
obtain data regarding the frequency of the reported behaviors with scores ranging from 1 
(never) to 4 (always).  Respondents rated both the occurrence of a particular activity and also 
what they felt the occurrence should be; thus, assessing both the actuality and perceived 
desirability of the activities. The content validity was tested and assessed by five experienced 
field professionals, resulting in an IOC value of between 0.60-1.00. The Cronbach’s alpha 
value was recorded at 0.85. 
   

Focus Group Guide 
 

A focus group guide was prepared to help the moderator cover the two main areas that 
were acknowledged as the barriers and facilitators associated with HLBs. The focus group 
questions were developed based on recommendations by health care professionals.  The 
discussion session involved open-ended questions including: “What do you think the 
obstacles might be when managing HLBs” “What is your view of the factors that influence 
your support of HLBs” “What else would you like to express about the most important 
element in the goals or development of the intervention?” and “Which topics did you think 
were missing during this meeting, but would be important in the process of developing the 
intervention?” 
 
Data Analyses 

 
Descriptive statistics in terms of frequency, percentage, mean and standard deviations 

were produced. Moreover, a dependent T-test was used to compare HLBs with regard to the 
differences of a desired state and the current state of the HLBs of older people living with 
hypertension. Additionally, the modified Priority Needs Index (PNIModified) was used to 
describe how much of a gap is needed for hypertensive elders to improve their current HLBs 
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in order to reach their desirable HLBs (Wongwanich, 2007).  The formula for the calculation 
is as follows: 

PNIModified =  Modified Priority Needs Index 
PNIModified =  (I-D)/D 
I =  Mean of desirable HLBs of older people with hypertension 
D =  Mean of current HLBs of older people with hypertension 

 
Content analysis was used in the qualitative phase for the purposes of summarizing 

and classifying the textual data (Hsieh & Shannon, 2005).  The accuracy of all answer was 
ensured by verifying the responses with each patient after the focus group session. Two 
authors were employed to analyze the transcripts and to identify themes.  Each author read the 
transcript independently in order to become familiar with the contents, and then the themes 
were identified.  The items were arranged in categories that were comprised of similar themes 
after a listing of the themes had been completed.  A consensus was reached after the 
researchers shared and discussed the themes and categories. 
 
Ethical Considerations 

 
The researcher clearly explained the purpose and the procedures of the study to the 

participants, stressed the confidential nature of the research study, explained the participants’ 
freedom to withdraw or refuse to answer any question at any time, the fact that the data would 
be used for research and then obtained informed consent from the participants. This research 
study was approved by the Human Research Ethics Committee, Srinakharinwirot University 
(certification number: SWUEC-172/58E). 
 
 

Results 
 
 Findings from this study consisted of the results of quantitative survey and focus 
group discussions, as follows. 
 
Quantitative Survey Results 
 

A total of 400 elderly people living with hypertension participated in this study, 35% 
were male (n = 140) and 65% were female (n = 260).  The ages of the participants ranged 
from 60-75 years (mean age = 63.93, SD = 3.42).  The majority of the participants had 
completed at least a primary school level of education (69%) and were currently married 
(65%); and more than half (60%) of the participants were retired.  More than half of the 
participants (70%) reported having an adequate level of income.   

 
The differences between the desired and current HLBs were found to be statistically 

significant (p < .05).The priorities of the HLBs are ranked from the highest to the lowest 
levels of needs and are shown in Table 1. It was clear that health responsibility ranked first 
(PNImodified = 0.36), followed by healthy eating (PNImodified = 0.35), engaging in social activity 
(PNImodified = 0.34), exercise (PNImodified = 0.33), and psychological well-being (PNImodified = 
0.29), respectively. The prioritization of needs is useful for guiding in the development of 
effective interventions to promote healthy lifestyle activities for hypertensive older adults. In 
order to add more in-depth explanations of these needs so as to explore the views of 
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hypertensive older adults with regard to the barriers and facilitators for promoting HLBs, 
focus groups were carried out involving older people with hypertension. 
 
Table 1 
 
Priorities of Healthy Lifestyle Behaviors among Older People Living with Hypertension (n = 
400) 
 

Healthy lifestyle behaviors 
Desirable situation Current situation

t 
PNI 

modified PriorityM SD M SD 
Health responsibility 3.50 0.25 2.58 0.41 37.75* 0.36 1 
Healthy eating 3.43 0.20 2.55 0.37 43.58* 0.35 2 
Engaging in social activity 3.35 0.23 2.50 0.38 40.31* 0.34 3 
Exercise 3.32 0.31 2.50 0.35 35.05* 0.33 4 
Psychological well-being 3.43 0.21 2.66 0.26 43.97* 0.29 5 
Note. *p < 0.05. 
 
Qualitative Results 

 
Regarding the focus groups, a total of 10 of patients participated in two separate focus 

group discussions. The majority of the participants were female, 65 years old and married. 
They had achieved at least a high school level of education. The mean duration of diagnosed 
hypertension was recorded at 8 years. An analysis of the focus groups generated the following 
two themes: 1) barriers to the adoption of HLBs; 2) facilitators for promoting HLBs. 

 
The barriers to the adoption of HLBs 
 
Consequently, three major barrier themes surfaced at the personal level: 1) a lack of 

health care concerns, 2) a lack of motivation, and 3) their perceived poor physical and mental 
health. 

 
The most frequently mentioned barrier was the lack of health care concerns regarding 

lifestyle modification for achieving a controlled blood pressure. For example, one 
uncontrolled hypertension patient described “I stopped taking it myself because I thought I got 
better already.” Another said “Although my doctor told me to change my eating habits, I 
prefer eating only my favorite foods such as Kaeng Hung Ley Moo (pork curry), pork rinds, 
Massaman curry, Khao Soi (Northern style curried noodle soup with chicken), fermented fish, 
fermented pork and spicy food.” Secondly, both participants with controlled and uncontrolled 
hypertension pointed out that a lack of motivation served as an obstacle preventing them from 
fully adopting HLBs.  For example, one participant stated, “I wasn’t motivated to leave my 
house to engage in some physical activity or exercise. I stay and watch TV in their home all 
day.”  Thirdly, several participants discussed their perceived poor physical and mental health 
as barriers preventing them from HLBs. For example, one participant said “I used to exercise; 
I tire easily and have pain in my knees.” Another said “I wasn’t motivated and I was afraid of 
feeling pain when exercising.” 

 
In addition to the personal level, many participants mentioned inadequate community 

resources such as having access to few places to participate in physical activities or to engage 
in social activities within their neighborhoods.  For example, one participant stated that “In 
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the past, we could join in exercise activities in our communities, but those activities were 
cancelled because of there was a lack of safe or affordable places to exercise. Then some 
people gave up exercising. Some people exercised by themselves in the wrong way. Instead of 
helping them to be healthy, these circumstances seemed to make them worse.” 

 
Therefore, the barriers can be classified into two categories: 1) personal factors (e.g. a 

lack of health care concerns 2) a lack of motivation and 3) their perceived poor physical and 
mental health) and 2) external factors (e.g. inadequate community resources). 
 

Facilitators for promoting HLBs 
 
Most hypertensive elderly people have described knowledge of hypertension as 

important facilitator for maintaining their blood pressure, as well as one’s family support 
systems, are essential for the adoption of HLBs. 

 
Knowledge of hypertension plays a crucial role in the attitudes and beliefs of 

hypertensive older patients with regard to possessing a level of confidence toward a lifestyle 
modification.  For example, one patient described “After attending the hypertension program 
at a local hospital, I learned about how to change my lifestyle for managing my hypertension.  
The hospital staffs encouraged me to design my action plan and engage in self-blood pressure 
monitoring. I feel it’s really good for me.  I believe that good health is not for sale. If one 
wants to improve their own life, they have to act.” 

 
Finally, participants reported that family support systems including family members 

were seen as motivators in sustaining HLBs across the group and this did affect their efforts in 
hypertension management. For example, one participant with controlled hypertension 
explained: “Most of elders usually forgot to take medicine or stopped taking it themselves. 
But my daughter monitors my medications for me. She asks me every day, Mom, do you take 
your medicine? And my daughter always takes me to the hospital at least once every 3 
months. I feel it can help me by supporting my hypertension management.” 

 
 

Discussion 
 

Based on the results of this study, the three highest priorities of HLBs that were 
identified amongst Thai elders living with hypertension are health responsibility, healthy 
eating, and engaging in social activities, respectively. Similar findings were reported in Asia 
contexts, Singh and colleagues (2000) found that changes in social and economic 
development have resulted in lifestyle characteristic changes in terms of smoking, alcohol 
consumption, stress, low-DASH diet, being overweight, and sedentary behavior, all of which 
are known to be risk factors for developing high blood pressure in India, China, the 
Philippines, Thailand, Sri Lanka, Iran, Pakistan, Nepal.  There is a considerable scope with 
regard to offering advice and counseling to older hypertensive individuals as a way of helping 
them improve their patterns of HLBs. 

 
With regard to health responsibility being the first priority, this may be due to the fact 

that hypertension has no warning signs or symptoms, and many people may not realize that 
they have it.  According to the latest report in China, approximately 130 million patients were 
unaware of their diagnosis of hypertension; among those receiving anti-hypertensive 
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treatments, only about 25% of patients reach the optimal BP control (Liu, 2011).  
Encouraging participation in activities that foster taking responsibility for one’s own health, 
such as having health check-ups, being educated about health, and seeking professional 
assistance when necessary, could lead to the prevention of high blood pressure, and also to the 
containment of health care costs (Kaewpan & Kalampakorn, 2012). 

 
With regard to healthy eating being the second priority, a traditional Thai diet consists 

of rice, cereals, vegetables and fruits and this is being replaced by a higher proportion of 
saturated fats, cholesterol and reduced levels of fiber along with an increase in the purchasing 
of unhealthy fast food products (Kosulwat, 2002).  Moreover, there has been a significant 
increase in salt consumption, which has predominantly come from the use of flavor 
enhancers, such as fish sauce, soy bean sauce, and monosodium glutamate 
(Supornsilaphachai, 2013).  Thus, set against these changing dietary trends the promotion of 
healthy eating is essential, particularly among the hypertensive elderly population. 

 
In terms of engaging in social activities, the results are similar to that of several other 

studies, which found that very few Thai older adults routinely engage in social activities. The 
findings of this study are congruent with the findings in the National Statistical Office survey, 
which revealed that 25.6 percent of the Thai elderly people were members of elderly clubs, 
while only 21.1 percent of them consistently participated in elderly social clubs (National 
Statistical Office, 2007).  This can perhaps be explained by recognizing that they were still 
working albeit in their homes and that they did not have time for these activities (Binhosen et 
al., 2003). However, engaging in social activities can provide opportunities for meeting 
friends or forming new social bonds and can help to develop feelings of attachment to their 
community that could lead to their participation in senior clubs and volunteer activities 
(Winterbotham & du Preez, 2015).  It is therefore essential that health promotion is provided 
in communities perhaps through senior clubs and volunteer activities as early as possible so 
that Thai elderly citizens can increase their chances of achieving good health and enjoying a 
higher degree of life satisfaction. 

 
In our focus group, the barriers to sustaining HLBs for the participants with controlled 

and uncontrolled hypertension included personal factors (e.g. 1) a lack of health care concerns 
2) a lack of motivation and 3) their perceived poor physical and mental health) and external 
factors (e.g. inadequate community resources).  These findings are similar to those of studies 
by Flynn and colleagues (2013), who revealed that hypertensive patients’ and their family 
members’ perspectives regarding several of the barriers to hypertension control include a lack 
of motivation, poor knowledge, and poor access to community resources. A study from 
Howes, Warnecke and Nelson (2013) supports this finding by indicating that hypertensive 
participants had the required knowledge, along with a sense of empowerment and self-
confidence to support the patients’ lifestyle practices for hypertension control. 

 
Furthermore, our findings are similar to those of prior work, which had identified 

individual and interpersonal factors to engagement HLBs. These findings were confirmed in 
the qualitative study which also revealed that the participants’ knowledge of hypertension 
plays a significant role in the individual facilitation of a change in lifestyle behaviors and 
hypertension management (Ogedegbe et al., 2003; Rimando, 2015). Moreover, the findings 
regarding the family support was consistent with those of Magrin and colleagues (2015) and 
Rimando and colleagues (2015), where in it was found that the support of family members 
encouraged the participation in HLBs in order to be able to manage and maintain their blood 
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pressure levels.  Therefore, the identification of the barriers and facilitators involved with 
adopting HLBs is an important first step in designing a program of tailored lifestyle 
intervention according to the needs of hypertensive older patients with regard to hypertension 
management. 

 
In conclusion, the three priorities of healthy lifestyle behaviors were specifically: 

health responsibility, healthy eating, and engaging in social activities, respectively.  Finally, 
hypertensive patients perceived that the barriers to embracing HLBs included a lack of health 
care concerns, a lack of motivation, their perceived poor physical and mental health and 
inadequate community resources. Participants also identified facilitators with knowledge of 
hypertension as promoters of HLBs. Relevant family supports also were identified in a 
positive light. 

 
 

Limitations and Future Research 
 
It should be noted that there were three limitations that were identified in this study.  

Firstly, the limitations of the cross-sectional data are that it can give only a snapshot view of 
how individuals are feeling at a certain period of time.  Consequently, a longitudinal element 
would provide more certainty. Secondly, this study intended to identify the patients’ specific 
personal prioritized HLBs, and to address the relevant barriers, and facilitators. A future study 
should address the external perspectives at the clinic and community level. Finally, the focus 
group research involved only two focus groups because of budget limitations; the future study 
should include at least three focus groups for each group represented to saturate the data 
(Morgan, Krueger, & King, 1998). 

 
However, the study does provide evidence-based empirical guidance to improve the 

health of the aging population in Thailand and would help design and develop suitable 
tailored intervention programs based on the needs of the elderly living with hypertension in 
order to promote healthier lifestyles for them. 
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