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Abstract: Medication nonadherence is a major problem in the management of hypertension. 

The aim of this study was to develop a family member-based supportive therapy for patients 

with hypertension to provide an affordable way to access essential health services and to ensure 

adequate control of blood pressure. This study applied a mixed methods approach using qualita-

tive and quantitative study designs in Yangzhong County, a rural area in the People’s Republic 

of China. Findings from indepth interviews demonstrated that the limited effects of traditional 

health education, a lack of professional advice regarding antihypertensive treatment, and age were 

related to a patient’s adherence with regular blood pressure measurement and taking medication. 

We also performed a quantitative study, selecting two villages in Yangzhong County as study 

sites. A total of 188 patients with hypertension were invited to participate in a 6-month family 

member-based intervention trial. The primary outcomes were the acceptability and feasibility 

of the intervention strategy. Secondary outcomes included medication adherence and changes 

in blood pressure. More than 75% of patients expressed a wish for external reminders, and 

93.5% responded that they would accept the family member-based supervision. The patients 

preferred their spouse or a child as the supervisor. After the 6-month intervention, the proportion 

of patients with uncontrolled blood pressure decreased from 87.2% to 45.7%. This pilot study 

shows that external supervision by family members is acceptable and feasible for patients with 

hypertension; it also shows favorable effects with regard to improved treatment adherence and 

blood pressure control. Future randomized controlled trials with modified intervention measures 

are needed to validate this finding.
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Background
Despite the progress made in the prevention and treatment of high blood pressure 

(BP), hypertension remains a major public health challenge.1–3 High BP increases 

the risk of mortality and morbidity from stroke, coronary heart disease, congestive 

heart failure, and end-stage renal disease, and negatively impacts quality of life.1 

However, BP remains inadequately controlled in most individuals with hypertension. 

If BP control could be improved, cardiovascular morbidity and mortality would be 

decreased significantly.4

Nonadherence with medication is a major problem in the management of 

hypertension.5 Improving patient adherence with antihypertensive medication is 

an important strategy for BP control.6 Previous experience in the management of 

tuberculosis might provide a good model for managing hypertension. Tuberculosis 

and hypertension have a lot of similarities: both are commonly occurring chronic 
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diseases and remain major public health issues in the 

People’s Republic of China; both need therapies consisting 

of a cocktail of drugs taken over a long period; adverse 

drug reactions and nonadherence present major barriers for 

effective control; and family and social support are necessary 

for treatment and prevention of the disease. DOTS (direct 

observed therapy, short course) remains at the heart of 

the Stop TB Strategy recommended by the World Health 

Organization.7 One key component of DOTS is supervised 

treatment, which could be more simply described as directly 

observed therapy (DOT). The aim of DOT is to help patients 

to take drugs regularly, ensure adherence to a long-term treat-

ment to achieve a satisfactory cure rate, and prevent potential 

drug resistance.7 DOT is regarded as a main component of 

the “breakthrough” in the tuberculosis control program that 

has been widely promoted globally.8

The success of DOT in patients with tuberculosis pro-

vides us with clues for setting up a similar essential service 

package for patients with hypertension.9 However, DOT 

supervised by clinical doctors is not feasible in patients 

with hypertension because antihypertensive treatment is 

lifelong, whereas traditional antituberculosis therapy only 

lasts 6–8 months. We hypothesized that patients can be 

supervised by laypersons, such as family members, instead 

of doctors, to achieve satisfactory treatment adherence and 

control of BP.

We performed this pilot study to evaluate the acceptabil-

ity and feasibility of the family member-based supervision 

program for patients with essential hypertension, with the aim 

of providing them with an affordable way to access essential 

health care services and to ensure adequate control of BP.

Materials and methods
ethical considerations and clinical trial 
registration 
The study was approved by the institutional review board of 

Nanjing Medical University. Written informed consent was 

obtained from all participants. We registered this study on the 

Chinese Clinical Trials Register (http://www.chictr.org/cn/;  

registration number ChiCTR-ONC-12001940).

study design and data collection
This study applied a mixed methods approach using a 

qualitative and quantitative design. We purposely selected 

Yangzhong County as the study area. Yangzhong is an 

island located in the middle of the Yangtze River in the 

southeastern part of Jiangsu Province, People’s Republic 

of China, and has a population of 0.3 million and an area 

of 332 km2. We randomly selected two villages from 

 Baqiao Town in Yangzhong County as the study sites. 

Using the local disease surveillance system, we recruited 

210 patients with hypertension. The inclusion criteria 

were: essential hypertension; willingness to participate in 

this study; absence of hypertension-related complications; 

and residence with family members. After preliminary 

examination, we excluded 22 patients who did not meet the 

inclusion criteria (n=8), declined to participate (n=10), or 

could not be interviewed for other reasons (n=4). Finally, 

188 patients with essential hypertension were recruited as 

the study subjects in February 2012. Face-to-face interviews 

were performed in the village conference room using a 

structured questionnaire. We recorded each patient’s basic 

demographic characteristics, socioeconomic status, treat-

ment history, adherence with antihypertensive medication, 

and attitudes toward family member-based supervision. 

The patient’s BP was measured in mmHg using a mercury 

sphygmomanometer and was recorded in the form of two 

numbers, ie, systolic BP and diastolic BP. After the base-

line investigation, we performed a 6-month self-controlled 

intervention trial. The intervention included the following 

elements: patients selected a family member as the observer 

to supervise their treatment; family observers were trained 

regularly; family observers supervised the patients taking 

their drugs and recorded their adherence; and observers 

were responsible for reminding patients to seek timely 

health care and to get their BP monitored on a regular 

basis. Face-to-face interviews were performed again at the 

end of the pilot study stage (September 2012) to collect 

outcomes, including medication adherence, changes in 

systolic and diastolic BP, and the percentage of patients 

with adequately controlled BP. A flowchart of the trial is 

shown in Figure 1. 

We also performed a qualitative study by inviting 

16 patients (six from Sanwei village and ten from Leyuan 

village) and two village doctors for indepth interviews. 

A semischematized guide covering both general and 

specific questions was used for collection of qualitative 

data. The indepth interviews focused on the patients’ 

health care seeking behavior, knowledge about hyperten-

sion, medication adherence, and attitudes toward the pro-

posed health care services for hypertension. The themes 

used to interview the village doctors included the current 

hypertension control program and treatment strategy, 

treatment adherence of patients in the local villages, the main 

reasons for nonadherence, problems faced by local health 

care workers, and their suggestions for the current program 
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of managing hypertension. The interviews were conducted 

at local health facilities in the Chinese Mandarin language, 

lasted for 20–40 minutes, and were tape-recorded with each 

respondent’s permission.

Data analysis
For the quantitative study, the data were entered using Epi-

Data software (Odense, Denmark) and analyzed using Stata 

version 10.0 (Statcorp LP, College Station, TX, USA). For 

the continuous outcomes, such as BP, a Student’s t-test was 

used to compare the effect of the intervention. For binary 

outcomes, a chi-squared test was used to estimate the effect of 

the intervention. Primary outcomes included the acceptability 

and feasibility of this family member-based supervision, and 

secondary outcomes included medication adherence, changes 

in BP, and BP control rate.

Data from the indepth interviews were analyzed to “offer 

insight, enhance understanding, and provide a meaningful 

guide to action”. As recommended for qualitative studies, 

the data analysis and collection proceeded simultaneously. 

In addition to the tape recordings, the interviewers kept field 

notes documenting their immediate perceptions of the ses-

sion. The recorded interviews were transcribed verbatim and 

later compared with the audio records to ensure the accuracy 

of the transcripts. The transcripts and notes were analyzed 

thematically by creating coding nodes for common themes 

and subthemes. The codes were developed based on the 

original terms used by the participants. Tentative categories 

and subcategories were created, and several major themes 

emerged from the clustered codes based on the patterns 

and relationships between the categories. The categories 

were considered saturated when no new themes appeared. 

Baseline (n=188) 
Final (n=164) 

Lost to follow-up (14 patients did not attend the 
last follow-up after 6 months of the intervention) 
(n=14) 
Discontinued intervention (family members left 
the home or were not willing to supervise the 
patients) (n=10) 

Allocated to intervention (n=188) 
♦  Received allocated intervention (n=188)  
♦  Did not receive allocated intervention (n=0)  

Allocation

Analysis 

Follow-up

Enrollment Assessed for eligibility (n=210) 

Figure 1 Flow chart of the trial.
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The patients were asked to compare the themes developed 

by the researchers with their own perspectives and experi-

ences, and this ultimately ensured an accurate representation 

of the participants’ perspectives. Additional validation was 

obtained by discussions with local public health workers 

regarding our findings. All quotes from participants are 

indicated in italics.

Results
Findings from the self-controlled 
intervention trial
Basic characteristics of study subjects
In total, we recruited 188 patients with essential hyperten-

sion from two villages in Yangzhong County. As shown in 

Table 1, 64 (34.0%) were men and 124 (66.0%) were women. 

The average patient age was 64.4±10.7 years, 42.6% were 

illiterate, and 88.8% were married (Table 1).

Knowledge and attitudes toward antihypertensive 
treatment at baseline
Thirty-three percent of the patients were not aware of the nor-

mal range of BP, and 31.4% measured their BP less than once 

per month. Regardless of the severity of their hypertension, 

6.4% did not take any antihypertensive drugs. Only 64.4% of 

patients reported adequate adherence with antihypertensive 

treatment (Table 2).

effects of family member-based supervision
At baseline, 82.4% of patients had a systolic BP 140 mmHg 

and 60.6% had a diastolic BP 90 mmHg. In total, 87.2% 

had uncontrolled BP. After intervention, the proportion of 

patients with uncontrolled BP decreased to 45.7%. As shown 

in Table 3, there were significant changes in BP  values and 

the controlled BP rate after intervention. The paired chi-

squared test also showed a significant increase in the BP 

control rate before and after intervention (P,0.001).

Acceptability of family member-based supervision
At baseline, 75.7% of patients reported that they needed 

external supervision for BP measurement and antihyper-

tensive treatment, and 93.5% indicated that they would 

like to be supervised by family members. The patients 

preferred their spouse (54.4%) or children (42.2%) as 

supervisors (Table 4). After 6 months of the intervention, 

68.9% of patients were being continuously supervised by 

family members. Of these, 59.3% were supervised by their 

spouse, while 31.9% were supervised by their children.  

Of those supervised by family members, 75.2% regarded 

the supervision as effective (Table 5). During the interven-

tion stage, we also designed a calendar for family members 

to record the patient’s medication adherence, and 68.2% 

kept records on the calendar on a regular basis. On further 
Table 1 Basic characteristics of the study subjects

Characteristics n %

sex
Men 64 34.0
Women 124 66.0

Village
leyuan 90 47.9
sanwei 98 52.1

education
illiterate 80 42.6
Primary school 64 34.0
Middle school 27 14.4
senior high school or higher 17 9.0

Marital status
Married 167 88.8
single, divorced, or widowed 21 11.2

Table 2 Knowledge of hypertension and attitudes to antihyper-
tensive treatment at baseline

Questions n %

Know the normal range of blood pressure
no 62 33.0
Yes 126 67.0

Frequency of blood pressure measurement
At least once weekly 38 20.2
Once a month 91 48.4
Once every 3 months 18 9.6
Once every 6 months 11 5.9
less than once every 6 months 24 12.8
irregular 6 3.2

Taking antihypertensive drugs
no 12 6.4
Yes 176 93.6

Adherence to treatment (self-reported)
no 67 35.6
Yes 121 64.4

Table 3 Blood pressure before and after intervention

Blood pressure Baseline 
(n=188)

After 
intervention 
(n=164)

P-value

sBP (mean ± sD, mmhg) 165.3±22.8 141.2±17.3 ,0.001
DBP (mean ± sD, mmhg) 96.9±15.4 83.1±10.0 ,0.001
controlled blood pressure*

Yes 24 89 ,0.001
no 164 75

Notes: *sBP, ,140 mmhg; DBP, ,90 mmhg.
Abbreviations: DBP, diastolic blood pressure; sBP, systolic blood pressure; sD, 
standard deviation.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Patient Preference and Adherence 2014:8 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1039

supervised therapy for BP patients

checking, we found that 43.3% were completely recorded, 

29.2% were partly recorded, 11.7% were lost, and 15.8% 

were not recording any details of treatment adherence or 

BP values.

Findings from the qualitative study
Several themes emerged during indepth interviews with the 

patients and village doctors.

health education
The patients acknowledged that health education about com-

mon diseases has been strengthened significantly in recent 

years. They mentioned that the traditional health education 

programs usually focused on providing materials, such as 

leaflets, posters, or books. However, many rural patients 

were illiterate or semiliterate, and had difficulty reading and 

understanding such materials. 

“We have received a lot of materials. However, we are 

old and can’t read and understand. Only when my children 

return home, I can give it to them and ask them to explain. 

They are so busy and seldom have free time to read it.” 

(Female patient, aged 75 years).

Both patients and their health care providers thought 

that new methods should be developed to serve the general 

population. 

“I have sent out thousands of educational materials to the 

habitants living in my community. It costs a lot, but people 

seldom read it. I believe that its effect is limited. It is better 

to adopt some cost-effective way to educate people, change 

their attitudes and practices.” (Village doctor).

Age
Hypertension does not affect only the elderly population. 

With changes in lifestyle and behavior, more and more 

young people are developing hypertension. However, young 

people often pay less attention to the disease and ignore its 

adverse outcomes. 

“I am a patient with hypertension. My son and daughter 

were also diagnosed with hypertension several years ago. 

They are fat, but they all refuse to take antihypertensive 

drugs. I have no idea. I think they should be warned about 

the potential risks of uncontrolled blood pressure.” (Male 

patient, aged 74 years).

“I am diagnosed with hypertension. My son also has 

hypertension. His systolic BP is 150 mmHg. This value lasted 

for a long time; thus, he regards it as a stable blood pressure 

value. He doesn’t want to take antihypertensive drugs. I am 

worrying about him.” (Female patient, aged 60 years).

Professional advice
The patients usually bought their drugs from drug stores, 

following the recommendations of clerks, friends, or 

advertisements on the radio or television. Some elderly 

patients used drugs that were provided by their children, 

and seldom sought professional advice for treatment of their 

hypertension. They preferred to choose or change the brand 

or dose of their drugs based on their own experience. 

“Sometimes my blood pressure is normal. Sometimes it 

reaches 160 mmHg. I don’t know why. If the blood pressure 

is abnormal, I will take more drugs. Now I take four types 

of drugs per day. My daughter bought these drugs for me.  

I don’t know the brand of these drugs.” (Male patient, aged 

49 years).

“I have been diagnosed with hypertension for 7 to 8 years. 

After 3 years’ treatment, the blood pressure stayed  normal. 

Table 4 Attitudes to the family member supervision strategy at 
baseline 

Questions n* %

Do you need external supervision for blood 
pressure measurement and antihypertensive 
treatment?

no 45 24.3
Yes 140 75.7

Would you like to choose one family 
member to supervise you? 

no 12 6.5
Yes 173 93.5

Which family member do you prefer?
Parents 1 0.6
spouse 98 54.4
children 76 42.2
Others 5 2.8

Note: *There were some missing values.

Table 5 Family member-based supervision after 6 months of 
intervention

Questions n %

Were you supervised by family members?
no 51 31.1
Yes 113 68.9

if you were supervised by family 
members, do you think it was effective? 

no 28 24.8
Yes 85 75.2

Who was the main supervisor?
Parent 1 0.9
spouse 67 59.3
child 36 31.9
Other 9 8.0
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Then I cut down the dose of antihypertensive drugs. Last 

month, the blood pressure was elevated again, and then I 

raised the dose of drugs. Now, the blood pressure is 

130/80 mmHg, which is normal again.” (Female patient, 

aged 66 years).

external reminders 
Hypertension is a lifelong disease. The patients acknowledged 

that external help, such as supervision or reminders, was 

important. Family members were the best choice for a 

supervisor, and could ensure accessibility for a large 

proportion of patients.

“My wife and daughter often remind me to take drugs 

and urge me to measure the blood pressure regularly. Though 

the health education is important, external supervision is also 

necessary for us.” (Male patient, aged 49 years).

Some patients also developed specific methods to remind 

themselves to take their drugs.

“I put drugs on the dining table. Every day, when I prepare 

to eat, I will see the drugs. It reminds me to take drugs.” 

(Female patient, aged 66 years).

Some patients thought that the calendar we designed 

could be a useful tool to assist them in increasing their 

adherence with treatment. 

“I put the calendar on the table. My husband marks the 

day with a ‘√’ when I take the drugs. It reminds me to take 

drugs every day, and it is clear to me.” (Female patient, 

aged 62 years).

Discussion
The prevalence of hypertension in the People’s Republic of 

China is similar to that in other countries, but the proportion 

of people with controlled BP has remained low for the past 

few decades.10 According to the Fourth National Health 

and Nutrition Survey (2002), the prevalence, treatment, and 

control rates for hypertension were 18.8%, 24.7%, and 6.1%, 

respectively.10 Further research is required to improve our 

understanding of the pathophysiology of hypertension and 

its management in the People’s Republic of China. This pilot 

study took a mixed methods approach with a quantitative 

and qualitative design to explore the effects of family 

member-based supervision. The findings suggest that such 

supervision might be an alternative way to remind patients 

to measure BP and to take drugs regularly.

Despite the availability of more than 75 antihypertensive 

agents, blood pressure control is still inadequate.2 Adverse 

drug reactions should be identified early and managed 

promptly. Treatment should be monitored because better 

adherence with antihypertensive medication can control BP 

effectively and reduce the risk of developing cardiovascular 

disease.11

Although the newly formed basic public health service 

program in the People’s Republic of China covers a wide 

range of measures to prevent and manage chronic diseases 

such as hypertension, standardized antihypertensive therapy 

and management has not yet been integrated with the disease 

prevention and case monitoring system. Patients tend to seek 

health care at different levels of the hospital system based on 

their knowledge, attitudes, insurance, and financial situation. 

Few of them are routinely monitored for adverse drug 

reactions and treatment adherence, resulting in uncontrolled 

BP and a high risk of developing the complications of 

hypertension. There is an obvious gap between the services 

provided by community public health facilities and those 

provided by hospitals. Traditional medical care focuses 

on one-on-one doctor-patient interactions at any medical 

center visit, which misses many opportunities to influence 

patient care in a positive way. It is estimated that only 20% 

of patients’ health care takes place in a doctor’s office, and 

that the other 80% occurs in the home.12 Thus, family-based 

case management is of particular interest because it provides 

assistance to patients in the management of their chronic con-

ditions. Well planned, proactive, and reactive care improves 

intermediate and long-term disease outcomes.4

In this pilot study, we designed a family member-based 

supervision package that aimed to provide external 

assistance to patients in a cost-effective and acceptable way. 

After 6 months of intervention, we observed a significant 

improvement in the treatment adherence and BP control 

rate. Although the limitations of this self-controlled trial are 

obvious, the findings of this study can at least in part give 

clues for future research on family-based external supervision 

of patients with hypertension.

In recent years, an increasing number of studies have 

been performed to explore innovative ways to improve 

a patient’s treatment adherence and outcomes, such as 

physician-level and practice-level financial incentives for 

treatment of hypertension,13,14 shared decision-making in 

antihypertensive therapy,15 interdisciplinary education 

programs,16 and home-based BP telemonitoring.17 Considering 

that the reasons for noncompliance are complicated, individu-

alized intervention strategies should be designed based on the 

characteristics of the patient and the local context.

In addition to the preliminary findings regarding the 

 family member-based supervision program for the man-

agement of hypertension, we also identified some specific 
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 characteristics of the health-seeking behavior of patients 

in the study area. A large proportion of the patients sought 

services at a drug store or low-level health care facilities, and 

some patients took antihypertensive drugs without a formal 

clinical consultation or regular BP monitoring. This informa-

tion provides clues for modification of intervention strategies 

in the future. It is planned to invite specialized clinicians to 

give lectures and on-site consultations for both patients and 

their family members. This pilot study offers suggestions 

for a future expanded research study, which should consider 

further questions, as follows.

how could the effects of external 
supervision be strengthened?
In addition to educating family members, we could continue 

to use a specific calendar to help record BP values and to 

estimate a patient’s treatment adherence. Short text messages 

can be sent regularly to family members who have mobile 

phones. Local village doctors or health workers can contact 

the patients, as well as their family members, through phone 

calls or home visits.

how should BP be controlled  
if a patient’s adherence is good?
In the expanded study, we will add more interventions to 

the education package, including inviting specialist doctors 

to give lectures and provide consultations, recommending 

those who have good adherence but poor BP control to visit 

higher-level hospitals for health care, and recommending 

that hypertensive patients undertake physical exercise and 

adjust their diet.18

limitations
There are several limitations to our study. First, it was 

a pilot study that used a quasi-experimental design 

 (pre-post comparison without a control group), so it may 

not be possible to convincingly demonstrate a causal link 

between the intervention and the observed outcomes. Fur-

ther randomized controlled trials are necessary to validate 

our findings. Second, 24 patients did not attend the last 

follow-up visit at the end of the intervention period for a 

variety of reasons (14 patients were lost to follow-up, and 

ten patients’ family members had left the home or were 

not willing to supervise). We further compared the basic 

characteristics, such as age and sex, of the study subjects 

between those lost to follow-up and those retained in the 

study, and the difference was not statistically significant. 

Third, this study was performed in two villages from 

one rural county so selection bias was unavoidable, which 

makes it difficult to generalize our findings to other areas 

without validation studies.

Conclusion
In this pilot study, external supervision was essential for BP 

control. Family member-based supervision was acceptable 

and feasible for patients with hypertension in the rural areas 

of the People’s Republic of China and showed positive 

effects on treatment adherence and the BP control rate. Future 

randomized controlled trials with modified intervention 

measures are needed to validate these findings.
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