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Abstract 
The current study was conducted to test the role of family social support, depression, anxiety, 

and self-efficacy on specific hypertension self-care behaviors. This study consisted of two parts. 

The first part was conducted to validate the Chinese Family Social Support Scale and the 

Chinese version of the self-efficacy for managing chronic disease 6-item scale) , which were 

used for assessing family social support and self-efficacy, respectively,  in this study. The second 

part involved in examining relationships among psychosocial factors and specific self-care 

behaviors among hypertensive patients. Participants were recruited from a local community in 

Beijing. A total of 318 patients (289 recruited from community health center, 17 from referral, 

and 12 from the poster advertisement) participated in this study. The reliability and validity of 

the questionnaires for assessing family social support and self-efficacy was examined with the 

data from the subsample of patients (289 recruited from community health center).  The full 

sample (318 patients) was analyzed in the second part.  

The Chinese version of the self-efficacy for managing chronic disease 6-item scale displayed 

acceptable psychometric properties: the scale was two-dimensional, reproducible (intraclass 

correlation coefficients (ICC) =0.78; 95% CI, 0.70-0.84), and the reliability was good 

(Cronbach's alpha =0.88). For the Chinese Family Social Support Scale, exploratory factor 

analysis revealed a three-factor solution accounting for 62% of the total variance. The three 

underlying sub-scale dimensions were kinship, nuclear family, and social resources. The Chinese 

Family Support Scale had an acceptable internal consistency (Cronbach’s alpha = 0.84) and test-

retest reliability (ICC = 0.82). 

The full sample analysis showed that for medically-related self-care behaviors, 61.3% of 

participants reported taking medication as prescribed, and 44.3% reported measuring blood 

pressure (BP) regularly. Adherence to lifestyle-related self-care behaviors was reported in 
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51.9%–81.1% of participants. The mean score of perceived family social support for 

hypertension treatment was 20.91 (maximum = 60). Adult children were identified as the 

primary support source. Approximately 22.3%, and 15.4% of participants reported symptoms of 

anxiety, and depression, respectively. Participants had moderately positive levels of confidence 

performing self-care (42.1 out of 60). After adjusting for demographic and health variables, a 10-

unit increase in family social support increased the odds of taking medication by 1.39 (95% CI 

1.03–1.87) and increased the odds for measuring BP regularly by 1.33 (95% CI 1.02–1.74). 

Depression and anxiety were not associated with any self-care behaviors. A10-unit increase in 

self-efficacy increased the adjusted odds ratio for performing physical exercise to 1.25 (95% CI 

1.04–1.49).  

In this sample of hypertensive patients, family social support was significantly associated with 

medication adherence and BP monitoring. Two other self-care behaviors (physical exercise, and 

following a low-salt diet) showed associations with family social support, which bordered 

statistical significance.  Strategies to improve family social support should be developed to 

improve hypertension control. To understand the effects of family social support, depression, 

anxiety, and self-efficacy on self-care behaviors, prospective studies are needed. 
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1. Chapter 1 Introduction   
1.1. Hypertension and self-care  
1.1.1. Hypertension  
Hypertension, known as high blood pressure (HBP), remains the most common risk factor 

leading to cardiovascular disease and remains one of the top risk factors for premature death 

around the worldwide. In 2008, World Health Organization reported that approximately 40% of 

adults aged 25 and above had been diagnosed with hypertension [1, 2], and that  hypertension is 

responsible for at least 45% of death due to heart disease, and 51% of death due to stroke [1, 3].  

This risk, however, does not need to be so high. The diagnosis of hypertension is relatively 

straightforward. Notably, patients can monitor their blood pressure (BP) at home.  Further, there 

are dozens of effective antihypertensive drugs, many of which are available at a low cost. 

Besides that, lifestyle modifications (e.g. physical exercise, limiting alcohol intake and dietary 

salt reduction) can also lower BP [4].  However, the management of hypertension remains 

problematic. It is only in recent years that the control rate of hypertension reaches about 50% in a 

few developed countries (e.g. USA, Canada) [5]. The control rate is far less in other countries, 

especially in middle and low income countries [6, 7].  One study conducted in a rural population 

in China showed that only about 3.9% of the participants had their BP under control [8]. 

1.1.2. Self-care  
The influential Wanless report suggested that the future costs of health care were very much 

dependent on ‘how well people become fully engaged with their own health’ [9]. Self-care 

strategies have been utilized effectively for chronic diseases (e.g. diabetes) [4]. Considering the 

high prevalence and poor management of hypertension, self-care may be a feasible option. 

Multiple studies have demonstrated the positive effects of self-care on treating and managing 

HBP [10-13]. Cumulative evidence suggests that HBP self-care is crucial for BP control and for 

preventing complications such as stroke and early death [10, 14, 15]. Self-care behaviors have 
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been documented as one of the main determinants of hypertension control [10-13]. To 

successfully control BP, patients must perform varying forms of self-care behaviors such as 

medication adherence, regular BP measurement, physical exercise, alcohol abstinence, non-

smoking, and low-salt diet adherence [10]. 
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1.2. Need for study  
Despite the benefits of evidence-based hypertension self-care behaviors in improving BP [16, 

17], hypertensive patients generally have low compliance with these behaviors [18, 19]. 

Recently, more effort has been made to improve patients’ overall self-care [20, 21]; therefore, 

identifying and assessing factors that may influence patients’ self-care behaviors is critical. 

Over the last three decades, the relationships among psychosocial factors such as family social 

support, depression, anxiety, self-efficacy, and self-care behaviors have received attention for 

individuals with chronic diseases [22, 23, 24]. So far, most studies on self-care were performed 

on patients with diabetes [22-25]. Few studies have examined the relationships these 

psychosocial factors have on hypertension self-care behaviors [26, 27]. Research on hypertension 

self-care behaviors is vital, given that it can provide information for developing policies on 

support for self-care, suggest what practical action can be taken, and provide ideas on how to 

support self-care.   

1.2.1 Depression and anxiety among hypertension patients  
Depression and anxiety appears to be common among people with chronic diseases [28]. Many 

studies identified depression and anxiety in patients is associated with a lower quality of life, and 

poor self-care [25, 29]. Like patients with other chronic disease, hypertension patients may also 

experience mental disorders. Some studies have shown a positive association between 

hypertension and anxiety [30,31]. Hypertension patients need to adhere to pharmacological and 

non-pharmacological therapies and these negative emotions may adversely influence their 

adherence to self-care [32]. Mixed results have been reported on the association between 

depression, anxiety, and self-care [33-36]. Drawing a causal relationship between depression, 

anxiety, and hypertension self-care may be difficult. Further research about interactions of 

depression, anxiety, and self-care, is needed.  
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To make cost-effective screening of mental health feasible, several questionnaires have been 

developed. The Hospital Anxiety and Depression Scale (HADS) has been widely used as a 

screening measure for both, dimensional and categorical aspects of anxiety and depression. The 

review by Bjelland and his colleagues confirms that HADS performs well in screening for the 

separate dimensions of anxiety and depression and caseness of anxiety disorders and depression 

in patients from nonpsychiatric hospital clinics [37]. It also points out that HADS seems to have 

at least as good screening properties as similar, but more comprehensive, instruments used for 

identification of anxiety disorders and depression. Thus, the Chinese version of HADS were used 

to assess the depression and anxiety symptoms among hypertension patients in this study.  

1.2.2 Self-efficacy for managing hypertension  
Self-efficacy, a widely used psychological concept, has been recognized as an essential 

prerequisite of effective self-care of chronic disease [38-40]. Several studies have underlined the 

association between self-efficacy and chronic disease self-care among hypertension, diabetes and 

arthritis [41-43]. In a study by Warren-Findlow and colleagues [26], hypertension self-efficacy is 

strongly associated with adherence to five of the Joint National Committee on Prevention, 

Detection, Evaluation, and Treatment of High Blood Pressure recommended self-care behaviors. 

Measuring the self-efficacy for self-care behaviors in hypertension patients is an important step 

towards improving hypertension control in individual or population level. The information 

gained from measurement of self-efficacy can help physicians or public health professionals to 

identify low self-efficacy patients and implement suitable interventions. Thus, there is a need for 

measure which could be used as a screening method both at research and clinical practices.  

Sorts of self-efficacy instruments have been developed and tested throughout the last two 

decades [44-46]. However, to date, no instrument has been standardized for measuring self-

efficacy in hypertension patients. The choice of specific measure also depends on the intended 
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use of the information, patients’ acceptance, and convenience of the tool [47].  

The Self-Efficacy for Managing Chronic Disease 6-Item Scale (SES6C) is less burdensome for 

patients, and can effectively be used in research and clinical practices. This short instrument was 

developed and validated by the Stanford Patient Education Resource Center [48]. It encompasses 

several domains that are common across many chronic diseases including, symptom control, role 

function, emotional functioning and communicating with physicians. The German translation of 

this measure has been demonstrated to be a reliable and valid measure [49]. Until now, there is 

no Chinese version of the Self-Efficacy for Managing Chronic Disease 6-Item Scale (SES6C). 

Development of a Chinese version of the SES6C would allow Chinese investigators to 

participate in international research studies when this scale is proposed. 

1.2.3 Family social support in hypertension management  
Given the complexity of hypertension management and possible coexistence of mental disorders, 

many hypertensive patients may need support to manage their blood pressure successfully. Such 

support from family, friends, and professional organizations has received great attention in 

chronic disease care in the last decade [50,51]. A growing body of literature indicates that 

patients with higher levels of family support would be more likely to exhibit self-care behaviors 

frequently [52,53]. However, most of these studies focused on diabetes, and limited evidence 

from studies on patients with hypertension showed that family support might improve therapy 

compliance and health dietary habits [54,55]. 

In China, data on the association between hypertension self-care and family support are scarce. A 

recent systematic review suggested that few studies investigated family support among 

hypertensive patients, and the quality of such studies, was generally poor [56]. Lack of 

appropriate scales for measuring family support may be one of the reasons contributing to this. In 

the past decades, several family support scales have been developed, most of which were 
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developed in the western countries [57,58]. In China, families are tied closely by blood 

relationship and the “family first” ideology may motivate family members to help relatives 

suffering from a disease [59]. This traditional culture is different from that seen in the western 

countries, which makes it difficult to use these scales with the Chinese population. To know the 

association between family support, self-care, and outcome of hypertension, it is essential to 

have a reliable and valid family support scale that can be used with Chinese patients. In the 

current study, the Chinese Family Support Scale (CFSS) was developed to provide an instrument 

that is easy to use and interpret in epidemiological surveys with patients. 
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1.3. Study purposes  
The final objective of this study was to examine relationships among psychosocial factors and 

specific self-care behaviors in hypertensive patients from a rural community in Beijing, China. 

In particular, this study aimed to: 

1) Develop and validate the questionnaires for assessing family social support and self-

efficacy for managing chronic diseases;   

2) Examine relationships among psychosocial factors and specific self-care behaviors in 

hypertensive patients. 
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1.4. Overview and study design  
This study consisted of two parts: 1) In part 1, we validated a Chinese version of self-efficacy 

scale for managing chronic disease and developed a Chinese family support scale, which were 

used for assessing self-efficacy and family social support in this study; 2) In part 2, we tested the 

role of depression, anxiety, self-efficacy, and family social support on specific hypertension self-

care behaviors.  

 

 

 

 

 

 

 

 

    

Figure 1 Overview of hypertension self-care study 
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1.5. Recruitment and study cohort   
Eligible participants were aged ≥35 years and having hypertension for at least 12 months. 

Participants who could not communicate effectively with the study personnel or provide 

informed consent were excluded. We mainly recruited subjects for this study through a 

community health center, which is a public medical center providing medical and public health 

services to civilians. A total of 890 hypertensive patients were registered in the community health 

center. Physicians screened the registered patients for eligibility for the study, out of which143 

patients without contact information were excluded. Of the remaining 747 patients, 456 patients 

met the inclusion criteria and were invited to participate in this study via telephone. As some 

hypertensive patients may have not attended the health clinic and were not registered, we also 

recruited subjects through word-of-mouth and put up a poster in the community to create 

awareness about the study.  

Firstly, 523 individuals were invited to participate in the study. Of these patients, 456 were 

registered patients, 41 patients were recruited by referral from study participants who were 

already recruited, and 26 joined after viewing a poster advertisement in the community. After 

exclusion or drop out from the study, a final study population of 318 patients (289 recruited from 

registration, 17 from referral, and 12 from the poster advertisement) participated in this study.  

First, the 318 patients with hypertension completed a questionnaire assessing self-care, family 

social support, depression, anxiety, and self-efficacy. Second, to examine the test-retest reliability 

of self-efficacy scale and family social support scale, a subsample of patients (289 recruited from 

registration) were re-collected after two weeks.   
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Figure 2 Recruitment and study cohort of hypertension self-care study   
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1.6.  Research ethics 
 Approval for this study was obtained from the Ethical Review Board of Waseda University. 

Written informed consent was obtained from all participants prior to data collection. Participants 

were aware that they could stop the interview at any time and refuse to answer questions without 

a reason. At the end of the study, all participants were given a small gift for their participation.  
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2. Chapter 2  Development of measurements for psychological and social 
factors  

2.1. Validation of a Chinese version of the Self-Efficacy for Managing Chronic 
Disease 6-Item Scale in patients with hypertension in primary care settings 
2.1.1 Introduction  
Measuring the self-efficacy for self-care behaviors in hypertension patients is an important step 

towards improving hypertension control in individual or population level. The information 

gained from measurement of self-efficacy can help physicians or public health professionals to 

identify low self-efficacy patients and implement suitable interventions. Thus, there is a need for 

measure which could be used as a screening method both at research and clinical practices.  

The main objective of this study was to evaluate the validity and reliability of a Chinese version 

of the Self-Efficacy for Managing Chronic Disease 6-Item Scale (SES6C) in patients with 

hypertension. The secondary objective was to explore factors associated with self-efficacy 

measured with the SES6C. 

2.1.2 Methods 
Design and setting  

In 2012, an observational cross-sectional study was conducted to assess the reliability and 

validity of SES6C in a hypertension population. A questionnaire survey was undertaken in a 

local community health center in Beijing, China. 

Translation of the SES6C 

The original version of the SES6C is free to use without permission. A forward and back 

translation was carried out to confirm accuracy. This is a minimum requirement for the cross-

cultural adaptation of established scales [60]. The forward translation (English to Chinese) was 

undertaken by the first author of this manuscript. Translations were reviewed and discussed with 

the second author and one public health professional in meetings. A revised version was 

translated back by a PhD candidate in Nagoya University. All were fluent in English and 



13 
 

Chinese. The original and the back-translated English version were compared and 

inconsistencies were resolved through consensus meetings. The Chinese version was finalized 

when there was no dispute or new suggestion.   

Participants  

As we mentioned before, a total of 289 patients were recruited from the community health 

center. Among these participants, 262 of them completed the first questionnaire. Of the 140 

patients conveniently selected for the second questionnaire to assess test-retest reliability, 127 of 

them provided complete answers.  

Measurements  

Self-Efficacy for Managing Chronic Disease 6-Item Scale  

The SES6C is a measure of how confident patients with chronic disease are in doing certain 

activities. The measure consists of 6 items that are rated on a 10-point scale ranging from “Not at 

all confident” (1) to “totally confident” (10). The high internal consistency reliability of 0.91 and 

moderate correlation (r=0.58) with General Self-efficacy Scale indicates its validity and 

reliability are acceptable [48, 61]. The scale is interpreted by calculating a mean score over at 

least four of the six items thus allowing a maximum of two missing item responses. Higher 

number indicates higher self-efficacy. 

The subjects in our study were mainly from rural areas, and had a low literacy rate. In order to 

make comprehension easier and improve the measurement accuracy, an interview guide for this 

scale was developed by the first author. 

Hospital Anxiety and Depression Scale (HADS) 

A large body of evidence shows that concept of self-efficacy has a general role on mental health 

[62-64]. Tahmassian and colleagues reported that there is a significant and negative relationship 
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between self-efficacy and depression (r=-0.42), and anxiety (r=-0.46) [65]. To investigate the 

concurrent validity of the SES6C, the validated Chinese version of HADS [66, 67] was used as 

an external criterion. The HADS is widely used as a screening measure for both dimensional and 

categorical aspects of anxiety and depression [37]. A greater score of the HADS represents a 

higher level of psychological distress.  

In addition to abovementioned self-efficacy, anxiety and depression measures, demographic 

information was also collected in the questionnaire regarding respondents’ age, gender, education 

level, marital status (1=married, 2=widowed, 3=divorced/separated and unmarried) ,smoking 

status (1=yes, 0=no), perceived health status (1=very good,2= good, 3=fair, 4=poor, and 5=very 

poor), regular exercise (1=yes, 0=no) as well as duration of hypertension. 

Data management and statistical analyses 

Data were double-entered and cross-checked using Epi Info version 6 statistical software. 

Descriptive statistics such as means, standard deviations, medians, percentages and range were 

used where appropriate. Exploratory factor analysis was performed on the items to test the 

SES6C underlying dimensions. Principal component analysis with varimax rotation was 

performed to extract the factors. Factors with an eigenvalue ≥1.0 were kept as part of the factor 

structure. Scale internal consistency reliability was determined by calculating Cronbach’s alpha. 

Internal reliability is acceptable if the Cronbach’s alpha coefficient is greater than 0.70 [68]. Test-

retest reliability was evaluated using the intraclass correlation coefficient (ICC), and an ICC 

value of 0.40 represents moderate, 0.60 good, and 0.80 high agreement [69]. Concurrent validity 

was established by Pearson’s correlations between the 6-Item SES6C and HADS. A moderate to 

high correlation between the relevant dimensions was deemed acceptable (r≥0.3) [70].  

An explanatory analysis was performed to study whether the demographic and clinical variables 



15 
 

were associated with self-efficacy according to the SES6C. The factors explored were age, 

gender, smoking status, education level, marital status, regular exercise, perceived health status, 

duration of hypertension and psychological distress (HADS total score). Linear regression 

models were used. All factors were studied in univariable and multivariable analyses. Statistical 

analyses of the study were conducted by SPSS 19.0 for Windows (SPSS, Inc, Chicago, USA) 

and the significance level was set at 0.05. 

2.1.3 Results  
The characteristics of the study sample are shown in Table 1. Of the 262 respondents, 72.1% 

were female, and 74.8% had a lower educational level (≤6 years). Mean age was 63.4±9.7 years 

(range: 35-83 years). No significant differences based on age, gender, education level, marital 

status, smoking status or psychological distress were found between the participants who 

completed the questionnaire for a second time and those who did not. The participants who were 

retested had a longer duration of hypertension (t =2.38; P<0.05).  
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Table 1 Characteristics of the sample 

 Total  
N=262(%) 

Test 
N=135(%) 

Retest 
N=127(%) 

Age    
 35-64 138 (52.6) 73 (54.1) 65 (51.2) 
 65-83 124 (47.3) 62 (45.9) 62 (48.8) 
 Mean (SD) 63.4 (±9.7) 62.9 (±10.5) 64.0 (±8.7) 
Gender    
 Male 73 (27.9) 46 (34.1) 27 (21.3) 
 Female 189 (72.1) 89 (65.9) 100 (78.7) 
Level of education    
 ≤6 years 196 (74.8) 94 (69.6) 102 (80.3) 
 >6 years 66 (25.2) 41 (30.4) 25 (19.7) 
Marital status    
 Married 228 (87.0) 119 (88.1) 109 (85.8) 
 Others 34 (13.0) 16 (11.9) 18 (14.2) 
Smoking status     
 Yes 56 (21.4) 30 (22.2) 26 (20.5) 
 No 206 (78.6) 105 (77.8) 101 (79.5) 
Years of hypertension, Mean (SD) 8.6 (±7.2) 7.5 (±6.4) 9.6 (±7.8)* 
HADS, Mean (SD) 8.9 (±6.4) 8.6 (±6.1) 9.1 (±6.7) 
 HADS depression, Mean (SD) 4.5 (±3.5) 4.3 (±3.3) 4.6 (±3.6) 
 HADS anxiety, Mean (SD) 4.4 (±3.8) 4.3 (±3.6) 4.5 (±4.0) 

* Significant at the 0.05 level. 
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Construct structure 

Prior to performing factor analysis, the suitability of the data for such analysis was assessed 

using the Kaiser-Meyer-Olkin (KMO) method and Bartlett’s test of sphericity. The KMO value 

of 0.80 and the statistical significance of Bartlett’s test of sphericity (χ2=941.04; P<0.001) 

supported that the data were appropriate for exploratory factor analysis. Our factor analysis for 

the SES6C resulted in a two-factor solution (factor 1, 63.0%; factor 2, 16.8%) that accounted for 

79.8% of the variance (Table 2).  
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Table 2 Corrected item-to-total correlation and factors loading of the SES6C 

Items Mean (SD) Corrected 
Item-Total 
Correlation 

Factor 1 Factor 2

1 How confident are you that you can   
   keep the fatigue caused by your   
  disease from interfering with the  
  things you want to do? 

6.5 (±2.7) 0.71 0.824 0.240 

2 How confident are you that you can  
  keep the physical discomfort or pain  
  of your disease from interfering with  
  he things you want to do? 

6.3 (±2.7) 0.72 0.891 0.154 

3 How confident are you that you can  
  keep the emotional distress caused   
  by your disease from interfering with  
  the  
 things you want to do? 

6.5 (±2.7) 0.71 0.809 0.259 

4 How confident are you that you can  
  keep any other symptoms or health  
  problems you have from interfering  
  with the things you want to do? 

6.6 (±2.6) 0.77 0.782 0.368 

5 How confident are you that you can  
  do the different tasks and activities  
  needed to manage your health  
  condition so as to reduce you need to  
  see a doctor? 

6.7 (±2.6) 0.61 0.243 0.911 

6 How confident are you that you can  
  Do things other than just taking  
  medication to reduce how much you  
  illness affects your everyday life? 

6.8 (±2.5) 0.63 0.272 0.897 
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Concurrent validity 

There were significantly correlations between the SES6C and the HADS total score (r=-0.30; 

P<0.001), HADS depression subscale (r=-0.23; p<0.001), and HADS anxiety subscale (r=-0.29; 

P<0.001) (Table 3). The negative correlation coefficients indicated the greater the level of self-

efficacy rated using the SES6C the lower the level of anxiety and depression rated using HDAS. 
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Table 3 Correlations between self-efficacy and psychological distress 

 Self-efficacy Depression of 
HADS 

Anxiety of 
HADS 

Total score 
of HADS 

Self-efficacy 1 -0.23* -0.29* -0.30* 
Depression of HADS  1 0.54* 0.86* 
Anxiety of HADS   1 0.90* 
Total score of HADS    1 

* Significant at the 0.001 level. 
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Internal consistency and test-retest reliability 

Cronbach's alpha for the SES6C was 0.88 and the split-half was 0.80, representing an acceptable 

internal consistency. The item-total correlations ranged from 0.61 to 0.77 (Table 2). Retests for 

reliability were completed by 127 patients who completed the first questionnaires. The ICC was 

0.78 (95% CI, 0.70-0.84) for the SES6C mean score. The ICC of individual item ranged from 

0.68 to 0.76. All of these ICCs are in the good to excellent reliability range. 

Related factors of self-efficacy 

In univariable analysis, a statistically significant increase in self-efficacy was observed with 

regular exercise, lower HADS total score and better health status. After adjustment for all factors 

of self-efficacy, the factors significantly associated with self-efficacy were still regular exercise 

(β=0.659, P<0.01), HADS total score (β=-0.076, P<0.001) and health status (β=-0.530, 

P<0.001).  

2.1.4 Discussion  
This study validates the SES6C for use in the field of hypertension. The results of this study 

showed acceptable validity (two-dimensional structure, concurrent validity: r=-0.30, P<0.001) 

and high reliability (Cronbach's alpha =0.88, ICC=0.78; 95% CI, 0.70-0.84) of the SES6C. 

In our sample, 456 registered patients were invited through telephone, 262 of them completed the 

interview. The response rate for this study was a little lower than expected, then some 

characteristics of the responders might be different from the rest of the patients. 

Freund and colleagues [49] reported a one-dimensional structure derived from a sample of 244 

participants, most of who were suffering from at least two co-occurring chronic conditions. In 

our sample, the results of factor analysis showed all items split into two factors. Although the 

potential reasons for the difference in the result are unclear, one possible explanation might be 

due to the context difference between item 5, 6 and other 4 items. Item 5 and 6 give more 
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emphasis to behavior attitude, however, the other 4 items emphasize more on psychological 

attitude. Another potential explanation is that the findings of factor analysis may be sample 

specific. Further study is needed to validate the structure of the SES6C.  

A growing body of evidence suggests that self-efficacy is an important correlate of psychological 

well-being [63-65], though a causal relation requires further clarification. In our study, the 

concurrent validity of the SES6C was examined in relation to the HADS. The negative 

correlations between self-efficacy and depression and anxiety found in this study are consistent 

with the results in previous studies [63-65], suggesting acceptable concurrent validity and 

potential use as a research tool.  

Self-efficacy has been recognized as a major predictor of self-care behavior for chronic disease 

management. In a longitudinal study of older women with heart disease, self-efficacy predicted 

the older women’s adopting healthy diet and regular exercise [42]. Our exploratory analysis of 

factors of self-efficacy indicated those with higher self-efficacy reported better health status, 

regular exercise, and lower psychological distress. These findings are consistent with previous 

studies [71, 72]. Self-efficacy has been identified as a likely factor in the exercise behaviors of 

older men and women [73, 74]. In our study, about half of the participants were aged 65 and 

over. This may partly explain the significant association between self-efficacy and regular 

exercise in this study. Another possible explanation might be self-efficacy is behavior specific 

[71]. Patients might feel very efficacious about getting adequate exercise. Our results also 

provide further evidence that self-efficacy as a modifiable personal factor should be included 

either as intervention elements or evaluation measures in the future hypertension control 

program.  
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2.1.5 Conclusions 
The findings from this validation study indicate that the SES6C is a reliable and valid measure at 

research and clinical practices. This economic, less burdensome instrument can be used in future 

hypertension control program for Chinese patients. 
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2.2. Development of the Chinese Family Support Scale in a sample of Chinese 
patients with hypertension 
2.2.1 Introduction 
In the past decades, several family support scales have been developed, most of which were 

developed in the western countries [57,58]. In China, families are tied closely by blood 

relationship and the “family first” ideology may motivate family members to help relatives 

suffering from a disease [59]. This traditional culture is different from that seen in the western 

countries, which makes it difficult to use these scales with the Chinese population. To know the 

association between family support, self-care, and outcome of hypertension, it is essential to 

have a reliable and valid family support scale that can be used for Chinese patients. 

To the best of our knowledge, until this study was conducted, there was no validated family 

support scale for Chinese hypertensive patients for assessing the sense of support perceived from 

different family members and non-family members. The Chinese Family Support Scale (CFSS) 

was developed in the present study to provide an instrument that is easy to use and interpret in 

epidemiological surveys with patients. Further, the objective of this study was to examine the 

reliability and validity of the CFSS. 

2.2.2 Methods 
The Chinese Family Support Scale (CFSS) 

The CFSS developed in this study is a 12-item measure of how helpful different sources of 

family support have been to the patients with hypertension. To avoid transient disturbances and 

reduce recall bias, the CFSS assesses the support that patients with hypertension perceived 

during the 6 months prior to data collection. 

Instrument development 

Items in the CFSS were derived from two sources: a review of previous family support scales 

reported in the literature [57-59] and discussions with public health professionals. At first, family 
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support resources were classified into four broad categories: family members, relatives, friends, 

and social organizations, and the items that fell into these categories were listed. Thus, a 17-item 

pool was built based on the literature review and existing knowledge about family support. These 

items were evaluated and discussed with the authors and two other public health professionals, 

during which each item was evaluated for its relevance to the concept of family support (0=not 

relevant, 1=a little relevant, 2=relevant, 3=very relevant). Following this, an average relevance 

score was calculated for each item, and items that scored 2 or more were retained in the CFSS. 

Data saturation was achieved after the second focus group meeting, as there was no 

recommendation for further inclusion or exclusion of items. Thus, 12 items were selected from 

the 17-item pool, which appeared in the final tool. The CFSS items and instructions were drafted 

according to the recommendations regarding cognitive burden, response format and layout, and 

question order [75, 76]. The twelve items assessed the perceived support from five key support 

resources: family members (4 items), formal kinship (2 items), informal kinship (3 items), social 

organizations (2 items), and professional agencies (1 item).  

Scoring 

The CFSS consisted 12 items rated on a 6-point Likert scale, ranging from “Not available” (0) to 

“Extremely helpful” (5). Participants had to circle the relevant response for each item. These 

scores were summed to yield a total CFSS score, which ranged from 0–60, a higher score 

indicating better family support. 

Participants  

As mentioned above, we recruited subjects for this study through the community health center. 

Among these participants, 282 of them completed the first questionnaire. Of the 144 patients 

conveniently selected for the second questionnaire to assess test-retest reliability, 136 of them 
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provided complete answers. 

Assessment of validity and reliability of the CFSS 

A cross-sectional design was used to assess the reliability and validity of the CFSS in a 

hypertensive population. 

Assessment of validity 

To assess the concurrent validity of the CFSS, the Hospital Anxiety and Depression Scale 

(HADS) [66, 67] was used as a criterion measure. Concurrent validity was examined by using 

the Spearman’s correlation coefficient between the CFSS and HADS. To date, no tool has been 

identified as the most appropriate for measuring family support among patients with a chronic 

disease. It has been suggested that there is an important correlation between the support by 

family, peer and social organizations, and psychological well-being [77-79]. The HADS is 

widely used as a screening measure for both, dimensional and categorical aspects of anxiety and 

depression.  

Construct validity was examined by factor analysis of the internal structure of the test. Prior to 

performing factor analysis, the suitability of the data for such analysis was assessed using the 

Kaiser-Meyer-Olkin (KMO>0.6) method and Bartlett’s test of sphericity (P<0.05) [80]. 

Exploratory factor analysis was performed on the items to test the CFSS underlying dimensions 

of the CFSS. A principal component analysis with varimax rotation was performed to extract the 

factors, and factors with an eigenvalue ≥1.0 were kept as part of the factor structure. This scale 

was hypothesized to reflect a three-factor model of family support, assessing the following 

subscales: kinship (items: 1, 2, 3, 4), nuclear family (items: 5, 6), and social resources (items: 7, 

8, 9, 10, 11, 12). 
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Assessment of reliability 

To examine the test-retest reliability of the CFSS, data were re-collected after a two or three 

week interval from half the patients who were selected from those who had finished the first 

questionnaire, using convenience sampling. At the end of the first interview, 207 patients were 

asked if their blood pressure had remained stable for the previous month and if they would be 

willing to participate in a retest review. When the retest interview quota was complete, the 

reaming 75 patients were not asked to participate in a retest review. Test-retest reliability was 

assessed with intra-class correlation coefficient (ICC), where an ICC value of 0.40 represented 

moderate, 0.60 reflected good, and 0.80 reflected high agreement between the two test situations 

[69]. 

The reliability of the scale was examined using Cronbach’s alpha for internal consistency and the 

Guttmann’s “split-half” reliability. Internal consistency is considered acceptable if the 

Cronbach’s alpha coefficient is greater than 0.70 [68].  

Other measurements 

In addition to above-mentioned family support, anxiety and depression measures, demographic 

information was also collected in the questionnaire including the respondent’s age, sex, 

education level, occupation and marital status (married, widowed, divorced/separated and 

unmarried) as well as duration since hypertension was diagnosed. 

Data management and statistical analysis 

Data were double-entered and crosschecked using the statistical software Epi Info version 6. 

Descriptive statistics such as means, standard deviations, medians, percentages and range were 

used where appropriate. Values were considered statistically significant at P<0.05. All statistical 

analyses were performed using IBM SPSS, version 19 (SPSS Inc., Chicago, IL, U.S.A.). 
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2.2.3 Results  
Sample characteristics 

Table 4 displays characteristics of the study sample. Of the 282 respondents, 72.3% were female, 

and 70.6% reported to have received below 6 years of education. Mean age was 62.8±7.9 years 

(range: 35–83 years). Participants reported years of hypertension in the range of 1–41 years, with 

a mean of 7.9 ±6.7years. The mean HADS score was 8.15±6.38. The full-scale Cronbach’s alpha 

for the HADS was 0.890, was 0.712 for the HADS depression subscale, and 0.773 for the HADS 

anxiety subscale in our sample. There were no statistically significant differences in age, level of 

education, anxiety and depression, and duration of hypertension between the test and retest 

group.  
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Table 4 Characteristics of the sample 

 n (%)   N=282  
Age   
 35-64 158 (56.0) 
 65-83 124 (44.0) 
 Mean (SD) 62.8 (±7.9) 
Gender   
 Male  78 (27.7) 
 Female  204 (72.3) 
Level of education   
≤6 years 199 (70.6) 
>6 years 83 (29.4) 

Marital status   
 Married  250 (88.7) 
 Others  32 (11.3) 
Annual family income   
<50,000 yuan 274 (97.2) 
≥50,000 yuan 8 (2.8) 

Years of hypertension, Mean (SD) 8.2 (±7.1) 
HADS, Mean (SD) 8.15 (±6.38) 
HADS depression, Mean (SD) 4.02 (±3.48) 
HADS anxiety, Mean (SD) 4.11 (±3.73) 
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Validity 

Concurrent validity 

The CFSS was found to have significant correlation with the HADS (Table 5). There were 

significant correlations between the CFSS and the full-scale HADS scores (r=-0.169; P<0.01), 

and the HADS depression subscale scores (r=-0.266; P<0.01). The negative correlation 

coefficients indicated that higher levels of depression were related to poorer support. No 

statistically significant correlations were found with the HADS anxiety subscale scores. 
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Table 5 Spearman correlations of the association between the CFSS and the HADS 

CFSS HADS 
Anxiety subscale Depression subscale Total scores 

Kinship -0.081 -0.141* -0.119* 
Nuclear family -0.039 -0.212** -0.133* 
Social resources -0.039 -0.246** -0.151* 
Total scores -0.049 -0.266** -0.169** 

Note. *p<0.05; **p<0.01 
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Construct validity 

Both the KMO value (0.85) and the statistical significance of the Bartlett’s test of sphericity 

(χ2=1422.34; P<0.001) supported that the data were appropriate for exploratory factor analysis. 

The result of the factor analysis for the CFSS has been presented in Table 6. Our factor analysis 

revealed a three-factor solution that accounted for 62% of the variance as follows: Factor 1, 

41.1%; Factor 2, 10.1%; and Factor 3, 11.2%. The CFSS items 7 and 8 were observed to load on 

factor 1 and factor 3; item 9 was observed to load on factor 2 and factor 3. These factors will 

henceforth be referred to as subscales. 
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Table 6 Factor loading of the CFSS items after varimax rotation 

Items  Factor 1 Factor 2 Factor 3 
1 Your parents 0.835 0.025 0.050 
2 Your spouse or partner’s parents 0.847 0.038 0.029 
3 Your relatives 0.534 0.385 0.323 
4 Your spouse or partner’s relatives 0.606 0.454 0.315 
5 Your spouse or partner 0.157 0.739 -0.059 
6 Your children 0.011 0.766 0.122 
7 Your friends 0.496 0.398 0.562 
8 Your spouse or partner’s friends 0.508 0.430 0.538 
9 Co workers 0.346 0.505 0.470 
10 Community organizations 0.264 0.105 0.727 
11 Professional agencies  -0.184 0.275 0.614 
12 Other social organizations 0.111 -0.204 0.708 
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Reliability 

Test-retest reliability 

Retests for reliability were completed by 136 patients who completed the first questionnaires. 

The ICC was 0.820 for the CFSS total scores, 0.789 for the CFSS-kinship, 0.662 for the CFSS-

nuclear family, and 0.864 for the CFSS-social resources. The ICC of individual item ranged from 

0.628 to 0.862. All of these ICC scores indicate good to excellent reliability range. 

Internal consistency reliability 

The internal consistency of the CFSS was assessed with Cronbach’s alpha and was verified after 

splitting the sample (Guttmann’s “split-half”). Cronbach's alpha for the total score was 0.840 and 

the total score split-half was 0.750, representing an acceptable internal consistency. The alpha 

was 0.794 for the CFSS-kinship, 0.552 for the CFSS-nuclear family, and 0.798 for the CFSS-

social resources. Except for items 5 and 11, the removal of one item resulted in lower alpha 

values in the case of all other items (Table 7). Replacing item 5 or 11 was found to increase the 

scale’s validity, however, without important differences. The item-total correlation coefficients 

were above 0.20, which is recommended as the minimum value for including an item in a scale. 

The results indicated that the scale does not need any modification. 
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Table 7 Reliability analysis based on the corrected item-total correlation and Cronbach’s alpha 
coefficient if item deleted 

Items  Corrected Item-Total 
Correlation 

Cronbach’s Alpha 
if Item Deleted 

1 Your parents 0.449 0.832 
2 Your spouse or partner’s parents 0.463 0.832 
3 Your relatives 0.605 0.821 
4 Your spouse or partner’s relatives 0.710 0.815 
5 Spouse or partner 0.377 0.847 
6 Your children 0.408 0.839 
7 Your friends 0.753 0.810 
8 Your spouse or partner’s friends 0.769 0.811 
9 Co workers 0.660 0.819 
10 Community organizations 0.534 0.826 
11 Professional agencies  0.308 0.844 
12 Other social organizations 0.282 0.843 
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2.2.4 Discussion  
The CFSS was designed to assess the family support perceived by patients with hypertension, 

using a number of items to cover relevant aspects of support resources and simple response 

options. This was the first study to show that the 12-item CFSS demonstrated evidence of 

reliability and validity in measuring the support hypertension patients perceived. 

The results of the factor analysis showed that all items loaded onto three different factors. 

Parents and relatives loaded together on kinship support (Factor 1), spouse and children also 

loaded together on nuclear family support (Factor 2), and social agencies, friends, and co-

workers/neighbors together loaded on social support (Factor 3). Items referring to friends loaded 

on both, factor 1 and 3, while the item referring to co-workers/neighbors loaded on both, factor 2 

and 3. As these sources of support are often not considered as family members, they may have 

reflected a source of social support. In the current study, parents were loaded together with 

relatives, and spouse was loaded together with children. This result may be explained by the 

characteristics of our sample and the culture-specific nature of the Chinese family system [59]. 

In our sample, nearly 70% of the participants were aged 60 or above, and among these older 

patients (≥60 years old), more than three-quarters of their parents were dead. These older patients 

were more likely to live with their adult children, and receive support from their children and 

spouse, rather than from their parents who were either dead or too old to provide support. Due to 

this, our findings were similar to those reported from another study carried out with Chinese 

patients [59], but the findings from the factor analysis may be sample specific. This suggests that 

future studies with younger patients may show different results.  

The concurrent validity of the CFSS was examined in relation to the HADS. Findings 

demonstrated that the CFSS was negatively correlated with the depression subscale of HADS, as 

established in the literature, while it was not correlated with the anxiety subscale of HADS. The 
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correlation between the CFSS and HADS was not strong (0.169 and 0.266), which may be due to 

the context in which HADS was used. If a similar family support scale was chosen as a test of 

concurrent validity of the CFSS, the strength of the correlation may be stronger. Numerous 

studies have demonstrated an association between family support and depression [81-83]. A 23- 

year follow up study found that higher family support was associated with less depression and it 

predicted a steeper trajectory of recovery from depression [84]. Findings reported from various 

studies that invested the effects of social support on anxiety showed inconsistent and conflicting 

findings [81, 85-88]. The potential reasons for this are unclear. It appears that different types of 

support (such as instrumental, emotional, and informational) have different effects on individuals 

[22, 51, 89-93]. The current scale assesses only perceived disease-specific support and does not 

distinguish between the recognized types of support. Future studies that measure these specific 

types of support may be needed to explain the results reported in the current study and previous 

studies. 

Overall, the reliability of the total and subscale scores was good. For internal consistency, the 

CFSS total score exceeded the alpha standard of 0.7 for most scales. A lower alpha coefficient 

for the CFSS-nuclear family was possibly due to the limited items in this construct. It is 

recommended that a 2 to 4 week interval between measurements is adequate for the test-retest. In 

this study, we used an interval of 2 to 3 weeks for this reliability. Patients were selected from 

those who were considered stable before taking the scale for the second time. The CFSS showed 

good to excellent reliability, indicating that the CFSS scores are stable over time. 

This scale has many potential applications for hypertension control. For instance, it can be 

utilized to identify specific situations in which patients may have problems with family support. 

As a research tool, it can provide a valuable outcome variable. For instance, family support can 
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be assessed over time in response to mental health, self-care behaviors, and hypertension control. 

It may also be used in studies that seek to understand mediators or moderators of hypertension 

control. Finally, as a research tool, it can be used to assess the effectiveness of interventions or 

programs designed to enhance patients’ family support. 

2.2.5 Conclusions 
The findings from this study examined the validity and reliability of the CFSC, indicated that the 

measurement of family social support in Chinese patients using this scale will provide reliable 

and valid data for research and clinical practice. It is a promising tool that can be easily 

incorporated into epidemiological surveys. 

 

 

 

 

 

 

 

 

 

 

 

 



39 
 

3. Chapter 3   Self-care behaviors among patients with hypertension   
3.1. How hypertensive patients use home blood pressure monitoring 
3.1.1 Introduction  
One form of self-care, home blood pressure monitoring (HBPM), is becoming increasingly 

popular among hypertensive patients [94-96]. Evidence of the utility and benefits of HBPM is 

continually being reported [97-101]. HBPM can be used to aid in adjusting a therapeutic regimen 

in response to BP levels and may help individuals adjust their dietary intake, physical activity, 

and medication use more appropriately [102, 103]. Given the substantial mortality, morbidity, 

and cost associated with poorly controlled BP, research on HBPM, which is considered a low-

cost strategy to improve hypertension control, should be given high priority. 

The objectives of this study reported were to (1) explore how and why patients adopt HBPM, 

and (2) examine the association between HBPM and medication adherence. 

3.1.2 Methods  
In 2012, we conducted a cross-sectional survey in a rural community in Beijing, China, to obtain 

data on the self-care behaviors of hypertensive patients. Details of the study have been 

previously reported. A total of 318 patients participated in this study. 

Questionnaire 

The questionnaire was administrated verbally to the participants by trained interviewers at the 

study site. Respondents were categorized as HBPM users if they responded “yes” to the question, 

“Do you currently use a HBPM to evaluate your BP?” Participants who reported using a publicly 

available automated BP monitor stationed in stores were considered HBPM nonusers. Other 

survey questions queried about the frequency of BP measurements taken per week and per 

month, the type of monitor, where the monitor was obtained from, and their reasons for using an 

HBPM device. 

Anthropometrics 
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All anthropometric measurements were carried out by trained field workers in the morning based 

on WHO recommendations [104]. Height was measured to the nearest 0.5 cm and weight, to the 

nearest 0.1 kg. Body mass index (BMI) was calculated as kilograms per meter squared (kg/m2). 

BMI was categorized as either normal weight (18.5–23.9 kg/m2), overweight (24.0–27.9kg/m2), 

obese (≥28.0 kg/m2) according to the Chinese BMI criteria [105]. 

Medication Use  

Adherence to prescribed medication was tested using 5questions. Participants were asked to 

describe their physician-prescribed dose of antihypertensive medications, and their actual 

medication intake at home. For example, participants were asked, “How many types of 

medications were prescribed by your physician?” and “What is the prescribed dosage for each 

medication?” The prescribed dose was compared with the actual amount of medication intake at 

home. Participants who reported taking antihypertensive medications as pre-scribed were 

considered good adherents, and all others were poor adherents. 

Data management and statistical analysis 

Data were double-entered and crosschecked using the Epi Info version 6 statistical software. 

Participants with missing values were excluded from the analysis. Descriptive statistics were 

used to calculate percentages and mean values. Student’s t-tests, Pearson’s χ2-tests, and Fisher’s 

exact tests, as appropriate, were used to assess the associations between HBPM users and non-

users. We performed an exploratory analysis to deter-mine whether demographic and clinical 

variables were associated with medication adherence (good or poor). The risk factors explored 

were age, gender, level of education, marital status, perceived health status, duration of 

hypertension, HBPM use, and frequency of BP measurement. Binary logistic regression models 

were used, and all factors were studied in univariable and multivariable analyses. Values were 



41 
 

considered to be statistically significant at p= 0.05. All statistical analyses were performed using 

IBM SPSS, version 19 (SPSS Inc., Chicago, IL, U.S.A.). 

3.1.3 Results  
Characteristics of the sample 

Demographic and clinical characteristics of the total population (n=318) are shown in Table 8. 

The majority of participants were female (71.7%), overweight or obese (72.4%), and non-

smokers (79.2%). Participants had a mean age of 62.9 (±9.8) years (range, 35–83 years), and the 

number of years with hypertension ranged from1 to 41, with a mean of 8.2 (±7.1) years. 

Approximately 25.2% of all participants rated their health as good to very good, and 19.2% 

reported the presence of diabetes. The average time reported since last BP measurement was 23.3 

(±40.1) days.  
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Table 8 Demographic and clinical characteristics of study population 

 HBPM 
Total (%) 

 Users (%) Nonusers (%) 

 N=78 N=240 N=318 
Age     
35-64 41 (52.6) 136 (56.7) 177 (55.7) 
65-83 37 (47.4) 104 (43.3) 141 (44.3) 
Mean (SD) 62.8 (±9.8) 63.0 (±9.8) 62.9 (±9.8) 

Gender     
Male 17 (21.8) 73 (30.4) 90 (28.3) 
Female  61 (78.2) 167 (69.6) 228 (71.7) 

Ethnicity    
Han 74 (94.9) 231 (96.2) 305 (95.9) 
Others 4 (5.1) 9 (3.8) 13 (4.1) 

Annual family income    
<50,000 yuan 76 (97.4) 233 (97.1) 309 (97.2) 
≥50,000 yuan 2 (2.6) 7 (2.9) 9 (2.8) 

Level of education     
≤6 years 49 (62.8) 173 (72.1) 222 (69.8) 
>6 years 29 (37.2) 67 (27.9) 96 (30.2) 

Marital status     
Married  70 (89.7) 211 (87.9) 281 (88.4) 
Others  8 (10.3) 29 (12.1) 37 (11.6) 

BMI    
<24.0 kg/m2 23 (29.4) 69 (28.7) 92 (28.9) 
24.0≤BMI<28.0 kg/m2 28 (35.9) 93 (38.7) 121 (38.1) 
BMI≥28.0 kg/m2 27 (34.6) 78 (32.5) 105 (33.0) 

Current smoker 16 (20.5) 50 (20.8) 66 (20.8) 
Self-rated health     

Good to very good 20 (25.6) 60 (25.0) 80 (25.2) 
Fair to very poor 58 (74.4) 180 (75.0) 238 (74.8) 

Days from last measurement 
Mean (SD) 

15.5 (±20.7) 25.9 (±44.6)* 23.3(±40.1) 

Years of hypertension, Mean 
(SD) 

8.1 (±7.0) 8.3 (±7.1) 8.2 (±7.1) 

Adherence to medication 49 (62.8) 146 (60.8) 195 (61.3) 

Diabetes  19 (24.4) 42 (17.5) 61 (19.2) 

* P < 0.05 
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Of the 318participants, 78 (24.5%) reported current use of a HBPM device. Approximately75% 

reported measuring their BP most frequently in public at a com-munity clinic or drug store. 

Patients using HBPM reported a shorter length of time since their last measurement than 

nonusers (P=0.006). No significant differences in ethnicity, annual family income, education lev-

el, gender, and medication adherence were found between HBPM users and nonusers; however, 

patients using HBPM had a higher level of education than nonusers (37.2% vs 27.9%, P=0.155) 

and better medication adherence (62.8% vs 60.8%, P=0.790); there were also more women than 

men in this group (26.8% vs 18.9%, P =0.151). 

Type and source of home BP monitors 

The majority of participants using HBPM (66.2%) reported having a mercury 

sphygmomanometer, and 33.8% reported using an automatic HBPM device. Most HBPM 

devices were purchased at a pharmacy or department store, or were provided by a family 

member (15.6%). A smaller number of participants purchased their monitor via the Internet 

(5.2%) or obtained their monitor from a friend/colleague (5.2%) (Table 9). 
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Table 9 Use of home blood pressure monitoring among hypertensive patients  

 N (%)  
Source of monitor ( n=77)  
Pharmacy 34 (44.2) 
Departmental store 14 (18.2) 
Internet  4 (5.2) 
Family members 12 (15.6) 
Friends/colleagues  4 (5.2) 
Other  9 (11.7) 

Reason for practising HBPM (n=78)  
Advised by doctor 4 (5.1) 
For monitoring  33 (42.3) 
Already had access  38 (48.7)  
Other  3 (3.8) 

Reason for not practising HBPM 
(n=226) 

 

Economic difficulty 38 (16.8) 
Do not understand or know how 101 (44.7) 
Not important for him 19 (8.4) 
Other  68 (30.1) 
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Reasons for/not using HBPM 

Among patients who reported using HBPM, almost half (48.7%) cited their primary reason as 

personal motivation for monitoring their BP, and 42.3% indicated that they used HBPM because 

they already had monitors in their home. Only 5.1% were advised to use a HBPM device by their 

doctor. Among the nonusers, the majority (44.7%) did not understand how to operate the device, 

16.8% were unable to afford the device, and 8.4% did not think carrying out home BP 

measurements was important. Other reasons for not using HBPM included the accessibility of 

BP monitors at the community clinics and local stores or never having heard of HBPM devices 

(Table 9). 

Frequency of performing BP measurement 

Only 6.4% of HBPM users indicated measuring their BP every day or almost every day; 

however, 58.9%reported measuring their BP at least a few times per month and 10.2% stated 

rarely using their monitor. Among nonusers, a very small percentage (0.8%) indicated that they 

measure their BP every day or almost every day at the community clinical center and drug store, 

42.2% measure their BP at least a few times per month, and nearly 29.2% rarely measure their 

BP. Significant difference in the frequency of BP measurement was found (P<0.001) between 

HBPM users and nonusers (Table 10). 
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Table 10 Frequency of performing blood pressure measurement in HBPM users and nonusers 

 HBPM 
Total (%) 

 Users (%) Nonusers (%) 

 N=78 N=240 N=318 
Every day or almost every day 5 (6.4) 2 (0.8) 7 (2.2) 
Once or more per week but not every day 31 (39.7) 36 (15.0) 67 (21.1) 
Twice or trice per month 15 (19.2) 52 (21.7) 67 (21.1) 
Once per month  19 (24.3) 80 (33.3) 99 (31.1) 
A few times per year 5 (6.4) 35 (14.6) 40 (12.6) 
Less than twice per year 3 (3.8) 35 (14.6) 38 (11.9) 
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Factors associated with medication adherence 

In the univariable analysis, there was a statistically significant, increased risk of poor medication 

adherence for those with a shorter duration of hypertension and lower frequency of BP 

measurements (Table 11). After adjustment for all potential risk factors of poor adherence, 

duration of hypertension and frequency of BP measurement were significantly associated with 

adherence. For a duration of hypertension longer than 3 years, the odds of better adherence 

increased by 2.31 (adjusted OR, 3.31; 95% CI, 1.91–5.72; P<0.001). Patients who measured BP 

twice per month or more also tended to have a better adherence (adjusted OR, 2.33; 95% CI, 

1.42–3.83; P<0.001). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



48 
 

Table 11 Determinants of medication adherence  

 Poor 
adherence 

Good 
adherence 

Non-adjusted ORa  

 N=123 (%) N= 195 (%) (CI 95%) P 
Age     
35-64 73 (59.3) 104 (53.3) 0.78 (0.50, 1.24) 0.293 
65-83 50 (40.7) 91 (46.7) 1  

Gender      
Male  35 (28.5) 55 (28.2) 0.99 (0.60, 1.63) 0.962 
Female  88 (71.5) 140 (71.8) 1  

Level of education      
>6 years 43 (35.0) 53 (27.2) 0.69 (0.43, 1.13) 0.142 
≤6 years 80 (65.0) 142 (72.8) 1  

Self-rated health     
Good to very good 33 (26.8) 47 (24.1) 0.87 (0.52, 1.45) 0.585 
Fair to very poor 90 (73.2) 148 (75.9) 1  
HBPM use     
Yes 29 (23.6) 49 (25.1) 1.09 (0.64, 1.84) 0.754 
No 94 (76.4) 146 (74.9) 1  

Years of hypertension     
≥ 3 years 77 (62.6) 165 (84.6) 3.29 (1.93, 5.60) <0.001
< 3 years 46 (37.4) 30 (15.4) 1  

Frequency of BP 
measurement 

    

≥ 2 times per month 39 (31.7) 102 (52.3) 2.36 (1.47, 3.79) <0.001
< 2 times per month 84 (68.3) 93 (47.7) 1  

a Probability modeled is adherence='Good'. 
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3.1.4 Discussion  
Although the significance and importance of HBPM for hypertensive control have been well 

understood, only a limited number of surveys on the prevalence of HBPM among hypertensive 

patients are available. Moreover, most of them these studies were carried out in developed 

countries. The prevalence of HBPM in this study was 24.5%, which was is lower than that in that 

in developed countries with a prevalence of 43.0%[96] and 74.7% [95]. Previous studies reported 

that patients with a higher education level, higher income, and younger age were more likely to 

adopt HBPM [94, 106-108]. Patients in our study lived in the rural areas in china and were 

typically older (62.9 ±9.8 years) with lower education levels (≤6 years; 69.8%) than those 

reported in the previous studies [94, 106-108]. Therefore, the lower prevalence of HBPM in this 

study could be partially due to these participants’ socioeconomic status and demographic 

characteristics. A similar lower prevalence (24.0%) of HBPM was recently reported in Singapore 

[106].This finding in our study suggests that more health care and social supports should be 

provided to the hypertensive patients in rural areas in China. 

Many of the limitations of traditional BP measurements outside of the home are overcome by 

HBPM use; however, 75% of our patients measured their BP at a community clinic or store. 

Respondents’ reasons for not using HBPM provide some clues to this phenomenon. The low 

level of literacy (not knowing how to operate the device) among our study population is one 

possible explanation. Additionally, community clinics and stores are an accessible resource for 

measuring BP levels. Although the utilization of BP monitors in community health centers for 

hypertensive patients has been previously assessed [109], there are little data about the use of 

monitors stationed in stores. Further investigation is needed to determine whether monitors 

available in stores are reliable and easily accessible for BP measurement as well as whether these 

monitors can be used for hypertension management in rural areas.  
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More than half (66.2%) of our participants who self-monitored their BP levels used a manual BP 

device, whereas the remaining 33.8% of participants used automatic devices. This is contrary to 

other findings from developed countries [96, 108]. One possible reason is that automatic 

electronic BP devices are more expensive for people in rural areas. Another possible reason is 

that patients believe that manual devices are more reliable than the widely varying automated 

electronic BP monitors [110]. One study found a proportion of automated BP monitors used in a 

community inaccurate [111]. Instructions for automated devices regarding calibration, use, and 

target treatment should be provided to the hypertensive patients [107], although the optimum 

scheme of using HBPM devices needs further clarification.  

Respondents’ reasons for using HBPMs imply that most use them for self-monitoring without 

guidance from medical or nursing staff. Only 5.1% of the HBPM users cited doctor’s advice as 

the reason for adopting HBPM use. Most respondents indicated that they monitored their BP 

because of personal interest. Self-monitoring of BP should be performed as a partnership 

between patients and health professionals for maximum benefit [107, 112]. Therefore, physicians 

in rural areas should consider asking if a hypertensive patient is using HBPM and offer guidance 

on how patients can best use this self-care strategy to improve or maintain BP control. 

Among HBPM users and nonusers, there is considerable variation in the frequency of BP 

measurements. This finding was similar to that of other studies [96, 108]. The duration of 

hypertension, control level, and a variety of personal factors probably influence the frequency of 

BP monitoring [96]. Our results showed that approximately 34.5% of HBPM users reported 

measuring their BP once per month or not at all at home. We believe that physician consultation 

and guidance regarding proper HBPM use would increase the frequency of using HBPM to 

measure BP.  
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Exploratory analyses of risk factors of poor adherence by multivariable modeling indicated 

significant associations between the duration of hypertension, frequency of BP measurement, and 

medication adherence. Specifically, we found a decrease in the risk of poor adherence for 

patients with longer durations of hypertension and those who more frequently monitored their 

BP. However, the use of HBPM was not significantly associated with medication adherence. 

Although data on the effects of HBPM on patients’ medication intake are inconsistent, it was 

noted that all the studies that utilized self-report measures or pharmacy refill data reported 

negative findings [113]. Our negative finding may be partly attributed to the self-reported 

method used to measure medication adherence. When HBPM was used with other interventions, 

including patient counseling and education, its efficacy for adherence was greater [113]. In our 

study, very few HBPM users were advised to use HBMP by their doctor. To improve the benefits 

of HBPM, doctors and nurses should be aware of HBPM use among their patients in order to 

advise and educate them appropriately. 

3.1.5 Conclusions  
In this study, 24.5% of patients in rural areas were practicing HBPM, and most patients used 

their monitor without the involvement of a health professional. Further studies are required to 

establish whether a relation-ship exists between HBPM when used in conjunction with 

professional guidance for improved hypertension control. Moreover, the role of community 

health centers and stores with BP monitors as easily accessible resources for BP monitoring in 

rural areas should be further explored. 
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3.2.  Prevalence of self-care behaviors among hypertensive patients  
3.2.1  Introduction 
Studies on the prevalence, awareness, and treatment of hypertension in developing countries 

have been widely reported in recent years [7, 114, 115]. However, studies assessing what 

activities individuals engage in to help manage their BP, such as medication adherence, BP 

monitoring, and exercise practices are scarce [116].  Assessing the prevalence of self-care 

behaviors in hypertension patients is a first step towards a better understanding which factors 

may influence individuals engage in self-care activity. The objective of this study was to 

investigate the prevalence rates of self-care behaviors among hypertensive patients.  

3.2.2 Methods 
Participants  

As already mentioned, a total of 318 patients (289 from registered patients, 17 from word-of-

mouth, and 12 from the poster) participated in this study.  

Instruments  

The face-to-face questionnaire was structured using insights from literature reviews and 

discussions with public health professionals. Questions were divided into 3 domains: socio-

demographic characteristics, hypertension related information, and self-care behaviors. Socio-

demographic data included data on gender, age, educational level (≤6 and >6 years of education), 

annual family income (<5 and ≥5 × 105Yuan), and marital status. Hypertension-related questions 

included duration of hypertension, BP measure, body height, body weight, and perceived health 

status (very good, good, fair, poor, and very poor). Participants who reported a good or very good 

perceived health status were assigned a score of 1; all the others were assigned a score of 0. Six 

self-care behaviors were measured on the basis of the Seventh Report of the Joint National 

Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure [10]. 

The self-care behaviors included adherence to medication schedule, low-salt diet intake, smoking 
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habit, alcohol consumption, regular BP measurements, and physical exercise.  

Anthropometric 

All measurements were conducted in the morning by trained field workers as per the WHO 

recommendations [104]. Height was measured to the nearest 0.5 cm and weight, to the nearest 

0.1 kg. Body mass index (BMI) was calculated from the weight and height.BMI (kg/m2) was 

categorized as normal weight (18.5≤BMI<24), overweight (24≤BMI<28), and obese (BMI≥28) 

using the Chinese criteria [105]. 

Blood pressure measurement 

BP was measured in a sitting position after at least 5 minutes of rest by using a standardized 

digital BP measuring machine (Omron Digital HEM-907). The second and third BP readings 

were averaged. 

Adherence to medication regimen 

The subjects’ adherence to prescribed medication was tested using 5 items. Physicians were 

asked about the types of antihypertensive medications and doses prescribed to the participants, 

and the participants were asked about the actual usage of the medications at home. For example, 

the questions presented were ‟How many kinds of agents were prescribed by your physician?” 

and ‟What is the prescribed dosage for each agent per time?” The prescribed usage was 

compared with the actual usage at home. Participants who took their antihypertensive 

medications as prescribed by the physician were considered adherent; all others were considered 

non-adherent. 

Other questionnaire parameters 

Participants who reported avoiding salt intake while cooking and eating were considered to be 

adherent to a low-salt diet. Participants who did not smoke on a regular basis were considered to 
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be non-smokers. For alcohol intake, participants who reported no alcohol consumption were 

considered to be abstainers. For regular BP measurements, patients who reported measuring BP 2 

or more times per month (at home, in the community clinical center, or in other settings) were 

considered to be adherent. Participants who reported performing physical exercise for 4 or more 

days per week were considered as adherent to the physical exercise recommendation; all others 

were considered non-adherent.  

3.2.3 Results  
Characteristics of the sample 

Demographic and hypertension-related characteristics of the sample (n=318) are shown in Table 

12. The average age of the participants was 62.9 (±9.8) years (range=35–83 years). Participants 

reported having hypertension for an average of 8.2 (±7.1) years (range, 1–41 years). In this 

sample, 12.9% of the participants had their BP under control. One-fourth rated their health as 

good to very good. No significant differences were found for age, education level, marital status, 

and other characteristics between the registered patients and other participants that were recruited 

through the poster and word of mouth, though registered patients had a lower percentage of 

diabetes than other participants (18.0 vs 31.0%, P =0.09) and a lower percentage of family 

history of hypertension (29.4 vs 44.8%, P =0.08).  
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Table 12 Characteristics of respondents in a rural hypertension population in Beijing, China 

 Gender Patients Sources  
 Male(%) Female(%) Registered 

patients(%) 
Other 
patients(%) 

Total(%) 

 N=90 N=228 N=289 N=29 N=318 
Age      
35-64 34 (37.8) 143 (62.7) 158 (54.7) 19 (65.5) 177 (55.7) 
65-83 56 (62.2) 85 (37.3) 131 (45.3) 10 (34.5) 141 (44.3) 
Mean (SD) 66.1 (±10.4) 61.7 (±9.3) 63.2 (±9.8) 60.7 (±9.8) 62.9 (±9.8) 

Level of education      
≤6 years 61 (67.8) 161 (70.6) 204 (70.6) 18 (62.1) 222 (69.8) 
>6 years 29 (32.2) 67 (29.4) 85 (29.4) 11(37.9) 96 (30.2) 

Marital status      
Married 80 (88.9) 201 (88.2) 257 (88.9) 24 (82.8) 281 (88.4) 
Others 10 (11.1) 27 (11.8) 32 (11.1) 5 (17.2) 37 (11.6) 

Annual Family 
Income  

     

<50,000 yuan 86 (95.6) 223 (97.8) 281 (97.2) 28 (96.5) 309 (97.2) 
≥50,000 yuan 4 (4.2) 5 (2.2) 8 (2.8) 1 (3.5) 9 (2.8) 

BMI      
Normal weight 

(18.5≤BMI<24.0) 
36 (40.0) 56 (24.5) 85 (29.4) 7 (24.1) 92 (28.9) 

Overweight 
(24.0≤BMI<28.0) 

34 (37.8) 87 (38.2) 111 (38.4) 10 (34.5) 121 (38.1) 

Obese 
(BMI≥28.0) 

20 (22.2) 85 (37.3) 93 (32.2) 12 (41.4) 105 (33.0) 

Self-rated health      
Good to very 

good 
26 (28.9) 54 (23.7) 75 (26.0) 5 (17.2) 79 (24.8) 

Fair to very poor 64 (71.1) 174 (76.3) 214 (74.0) 24 (82.8) 239 (75.2) 
Diabetes status      
Yes 11 (12.2) 50 (21.9) 52 (18.0) 9 (31.0) 61 (19.2) 
No 79 (87.8) 178 (78.1) 237 (82.0) 20 (69.0) 257 (80.8) 

Family history of 
hypertension 

19 (21.1) 79 (34.7) 85 (29.4) 13 (44.8) 98 (30.8) 

Control rate of BP 14 (15.6) 27 (11.8) 37 (12.8) 4 (13.8) 41 (12.9) 
Years of 
hypertension, 
Mean (SD) 

8.0 (±7.3) 8.3 (±7.0) 8.2 (±6.9) 8.2 (±8.7)  8.2 (±7.1) 

All values are exact numbers/percentages except where noted. 
The t-test is used when the dependent variable is a continuous variable.  
Chi-square and Fisher Exact tests were used for categorical variables. 
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Prevalence rates of hypertension self-care behaviors 

Approximately 81.1% of the participants reported that they avoided salt intake while cooking 

and eating. Approximately 79.2% of participants were non-smokers, and 77.9% of the 

participants abstained from drinking any alcohol. More than half of the sample (61.3%) reported 

being adherent to their anti hypertension medication protocols, and 51.9% of the subjects were 

engaging in physical exercise on most days of the week; additionally, 44.3% of the participants 

reported measuring BP twice or more per month either at home, at a community clinical center, 

or at some other setting.  

Individual factors related to self-care 

Using bivariate analyses, adherers and non-adherers in each of the hypertension self-care 

behaviors were compared using the demographic and health-related characteristics (see Table 

13). Further results of multivariate analyses are shown in Table 14. Participants that maintained 

their medication schedule were more likely to have hypertension for a longer duration (OR 3.44, 

95% CI 1.99–5.97). Older participants (≥65 years) were more likely to monitor BP (OR 1.80, 

95% CI 1.08–2.99). Non-adherers of physical exercise were more likely to be men, though the 

difference was not significant (OR 0.60, 95% CI 0.36–1.01). Participants who were non-smokers 

or adhered to a low-salt diet were more likely to be older and women as compared to the non-

adherent participants. In addition, participants who abstained from alcohol were more likely to 

be women. 
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Table 13 Differences between adherers and nonadherers to self-care behaviors in a rural 
hypertension population in Beijing, China  

 
 

 Physical exercise  Non-smoking Alcohol abstinence 
  

Adherers 
(n=165) 

Non- 
adherers 
(n=153) 

 
Adherers 
(n=252) 

Non- 
adherers 
(n=66) 

 
Adherers 
(n=248) 

Non- 
adherers 
(n=70) 

Age mean, SD 62.8(9.9) 63.1(9.7) 62.7(9.6) 63.5(10.7) 62.4(9.5) 64.8(10.5)
Education 
mean, SD 

 
4.9(3.7) 

 
4.7(3.6) 

 
4.7(3.6) 

 
5.1(3.8) 

 
4.9(3.6) 

 
4.6(3.9) 

Duration of 
Hypertension 
Mean, SD 

 
 
7.3(6.5) 

 
 
9.2(7.5) 

 
 
8.4(6.9) 

 
 
7.7(7.8) 

 
 
8.3(7.0) 

 
 
7.8(7.2) 

BMI mean,   
 SD 

26.5(3.7) 26.3(3.8) 26.7(3.7) 25.1(3.8) 26.6(3.7) 25.8(4.0) 

Gender       

 Medication 
adherence  

Regular BP 
measurement 

Low-salt diet  

  
Adherers 
(n=195) 

Non- 
adherers 
(n=123) 

 
Adherers 
(n=141) 

Non- 
adherers 
(n=177) 

 
Adherers 
(n=258) 

Non- 
adherers 
(n=60) 

Age mean, SD 63.4(9.7) 62.1(9.8) 64.9(8.9) 61.4(10.2) 63.3(9.4) 59.7(10.9)
Education 
mean, SD 

 
4.5(3.65) 

 
5.2(3.6) 

 
4.6(3.6) 

 
5.0(3.7) 

 
4.8(3.7) 

 
4.8(3.3) 

Duration of 
Hypertension 
Mean, SD 

 
 
8.3(6.3) 

 
 
8.1(8.2) 

 
 
8.7(7.3) 

 
 
7.9(6.9) 

 
 
8.4(6.8) 

 
 
7.3(8.4) 

BMI mean, 
SD 

26.4(3.7) 26.4(3.9) 26.0(3.8) 26.7(3.7) 26.6(3.7) 25.7(4.1) 

Gender       
Male  55(28.2) 35(28.5) 41(29.1) 49(27.7) 64(24.8) 26(43.3) * 
Female 140(71.8) 88(71.5) 100(70.1) 128(72.3) 194(75.2) 34(56.7) 

Marital 
status 

      

Married 170(87.2) 111(90.2) 120(85.1) 161(91.0) 229(88.8) 52(86.7) 
Others  25(12.8) 12(9.8) 21(14.9) 16(9.0) 29(11.2) 8(13.3) 

Self-rated 
health 

      

Good to very 
good 

 
47(24.1) 

 
32(26.1) 

 
36(25.5) 

 
43(24.3) 

 
66(25.6) 

 
13(21.7) 

Fair to very 
poor 

 
148(75.9) 

 
91(73.9) 

 
105(74.5)

 
134(75.7) 

 
192(74.4) 

 
47(78.3) 

Diabetes 
status 

      

 No 159(81.5) 98(79.7) 119(84.4) 138(78.0) 206(79.8) 51(85.0) 
 Yes 36(18.5) 25(20.3) 22(15.6) 39(22.0) 52(20.2) 9(15.0) 
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Male  39(23.6) 51(33.3) 41(16.3) 49(74.2) * 46(18.6) 44(62.9) * 
Female 126(76.4) 102(66.7) 211(83.7) 17(25.8) 202(81.4) 26(37.1) 

Marital 
status 

      

Married 144(87.3) 137(89.5) 223(88.5) 58(87.9) 221(89.1) 60(85.7) 
Others  21(12.7) 16(10.5) 29(11.5) 8(12.1) 27(10.9) 10(14.3) 

Self-rated 
health 

      

Good to very 
good 

 
42(25.5) 

 
37(24.2) 

 
62(24.6) 

 
17(25.7) 

 
57(23.0) 

 
22(31.4) 

Fair to very 
poor 

 
123(74.5) 

 
116(75.2)

 
190(75.4)

 
49(74.3) 

 
191(77.0) 

 
48(68.6) 

Diabetes 
status 

      

No 128(77.6) 129(84.3) 201(79.8) 56(84.9) 199(80.2) 58(82.9) 
Yes 37(22.4) 24(15.7) 51(20.2) 10(15.1) 49(19.8) 12(17.1) 
All values are exact numbers/percentages except where noted. 
The t-test is used when the dependent variable is a continuous variable.  
Chi-square and Fisher Exact tests were used for categorical variables. 
* Significant at p < 0.05. 
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Table 14 Associations between demographic and health characteristics and hypertension self-care 
behaviors in a rural hypertension population in Beijing, China 

For each self-care behavior, probability modeled is adherent='Yes'. 

Medication 
adherence  

OR (95% CI) 

Regular BP 
measurement 
OR (95% CI) 

Low-salt diet 
adherence 

OR (95% CI) 

Physical 
exercise  

OR (95% CI) 

Non-smoking  
 

OR (95% CI) 

Alcohol 
abstinence 

OR (95% CI)
Age       

>= 65 1.11 
(0.65,1.89) 

1.80 
(1.08,2.99) 

3.88 
(1.79,8.48) 

1.25 
(0.75,2.07) 

2.29 
(1.05,4.98) 

1.26 
(0.65,2.46) 

<65 1.00 1.00 1.00 1.00 1.00 1.00 
Gender        

Male  0.95 
(0.55,1.65) 

0.89 
(0.53,1.51) 

0.34 
(0.17,0.72) 

0.60 
(0.36,1.01) 

0.05 
(0.03,0.11) 

0.13 
(0.070,0.24) 

Female 1.00  1.00  1.00  1.00  1.00  1.00 
Marital status       

Married 0.75 
(0.35,1.61) 

0.63 
(0.31,1.28) 

1.46 
(0.56,3.85) 

0.80 
(0.39,1.64) 

1.16 
(0.40,3.35) 

1.38 
(0.58,3.28) 

Others  1.00  1.00  1.00  1.00  1.00  1.00 
Education       

≤6 years 1.32 
(0.76,2.29) 

1.28 
(0.75,2.21) 

0.51 
(0.23,1.09) 

0.74 
(0.44,1.26) 

0.79 
(0.36,1.71) 

0.78 
(0.38,1.60) 

>6 years 1.00  1.00  1.00  1.00  1.00  1.00 

Self-rated health       

Good to very 
good 

0.80 
(0.46,1.39) 

0.92 
(0.54,1,56) 

1.63 
(0.72,3.69) 

1.11 
(0.66,1.88) 

1.15 
(0.54,2.46) 

0.63 
(0.33,1.21) 

Fair to very poor  
1.00 

 
1.00 

 
1.00 

 
1.00 

 
1.00 

 
1.00 

Diabetes status       
No 1.40 

(0.76,2.57) 
1.56 

(0.85,2.86) 
0.91 

(0.38,2.16) 
0.64 

(0.35,1.15) 
1.02 

(0.41,2.51) 
1.26 

(0.57,2.78) 
Yes 1.00  1.00  1.00  1.00  1.00  1.00 

Duration of 
Hypertension 

      

≥3years  3.44 
(1.99,5.97) 

1.24 
(0.72,2.14) 

1.92 
(0.93,3.98) 

0.69 
(0.40,1.18) 

1.52 
(0.70,3.28) 

0.97 
(0.48,1.96) 

<3 years 1.00  1.00  1.00  1.00  1.00  1.00 

BMI       

BMI≥28.0 0.99 
(0.53,1.87) 

0.94 
(0.52,1.71) 

1.36 
(0.55,3.35) 

1.03 
(0.57,1.86) 

1.70 
(0.74,3.90) 

1.52 
(0.69,3.34) 

24.0≤BMI<28.0 0.75 
(0.41,1.35) 

0.85 
(0.48,1.49) 

0.81 
(0.36,1.80) 

0.99 
(0.56,1.73) 

2.33 
(1.05,5.17) 

1.03 
(0.51,2.07) 

18.5≤BMI<24.0 1.00  1.00  1.00  1.00  1.00  1.00 
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In our sample, 67 (21.1%) of the patients reported only using antihypertensive medicine when 

they thought their BP was high, and 56 (17.6%) patients reported not using any antihypertensive 

medicine. Of the 56 patients who did not use antihypertensive drugs, 25 (44.6%) of them thought 

their BP was not high and there was no need for treatment; and 20 (35.7%) participants did not 

recognize the importance of medicine for BP control.  

In this study, 80.2% of the participants reported not monitoring BP at home and nearly 60% of 

these patients did not understand or know how to measure BP. Of the patients who self-

monitored at home, 68.3% used a manual BP device, and 31.7% used an automated electronic BP 

device. Of the participants, 258(81.1%) reported avoiding salt intake while cooking and eating; 

132 (51.2%) reported using a spoon while cooking; and 125 (48.4%) reported self-assessment of 

salt content while cooking. Among the non-adherers, about 66%reported that they or their family 

members like high salt food. 

For physical exercise, 51.9%of the participants engaged in physical exercise on most days of the 

week. Slow walking (77.8%) was the most common physical activity in our sample. 

3.2.4 Discussion  
In this study, we aimed at determining the prevalence of self-care behaviors among hypertensive 

patients. In our sample, we found that the prevalence rates of recommended hypertension self-

care activities were greater than 70% for behaviors related to smoking and alcohol consumption, 

rates were much lower for self-care activities relating to medication adherence, regular BP 

monitoring, and physical exercise.  

Adherence to medication  

It has been reported that antihypertensive treatment targeted to reduce systolic BP produced a 

38% reduction in strokes [117]. In our sample, 61.3% of the participants reported taking 

antihypertensive medications as prescribed, which is higher than the values reported in previous 
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studies in China [6, 118-120]. However, the difference in study design, parameters measured, 

and populations often made comparisons difficult. Contrary to the reported high adherence to 

medication in this study, the control rate of BP was only12.9%. There are a number of possible 

explanations for this discrepancy. One potential explanation is that patients may be likely to 

report desirable behavior, and the adherence to medication was probably inflated in our study. 

Another potential explanation is that the treatment regimens that the patients received may not 

have been sufficient to maintain BP in the normal range. Given the high rate (38.7%) of poor 

adherence to medication and that 87.1%of the subjects had uncontrolled BP, there is a critical 

need for enhanced treatment programs for this population. We believe that health education on 

the importance of adherence to medication and effective communication between patients and 

physicians should be focused upon for further hypertension control in this population.  

Access to BP monitoring  

This survey found that 37.5% of the participants monitored BP at the community health clinic or 

pharmacy at least twice a month. Participants who reported monitoring BP at the community 

health clinic or pharmacy were mostly those who lived near these facilities. Further 

environmental interventions providing access to BP measurement devices may play an important 

role in the control of BP in rural communities. 

Awareness and behavior relative to salt reduction 

Almost80% of consumed salt is added during cooking or as a preservative of foods in rural areas 

of China [120, 121]. Recent surveys showed that the average salt intake is more than 10g/day in 

rural areas [120, 121].In our survey, it was difficult to assess the salt intake of the patients. 

Nonetheless, we found that in our sample, 81.1% of participants reported avoiding salt while 

cooking and eating. We noted that 51.2% of them added salt with a spoon, and 48.4%of them 
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reported adding salt as per their own preference while cooking. These findings imply that future 

intervention should include education for patients on how to restrict salt intake and perhaps, 

introduce the use of a specific salt spoon.  

Physical exercise  

In this sample, more than half of the participants reported participating in physical exercise. 

There is an ample amount of research that provides clear evidence on the positive effects of 

exercise on the chronic adaptation to BP. The ways by which physical activity can reduce BP 

may be partially explained by a decrease in systemic vascular resistance in which the autonomic 

nervous system and rennin-angiotensin system are most likely the underlying regulatory 

mechanisms [122]. However, the mechanisms related to the anti-hypertensive benefits of 

exercise are not completely understood. In addition to these physiological mechanisms that 

respond to exercise, loss of body weight by energy expenditure during exercise causes a 

reduction in BP [123].Few people were aware of their weight problem, even though 70% of 

participants were overweight or obese in our sample. The patients in rural areas may not be 

aware that their weight status influences their BP [124]. Recent research indicates that 

overweight or obesity in older adults may be overlooked by health care providers, and there was 

a need to increase the level of communication with patients about their weight status [20, 125].  

Smoking and alcohol consumption 

In this study, the rates of smoking and alcohol consumption were both higher in men than in 

women. The prevalence of smoking in older patients (those aged ≥65 years) is higher than that in 

people aged <65 years. These findings are consistent with a study reported by Li and colleagues 

[126].Multiple studies have shown that quitting smoking has proven health benefits, even at an 

old age [127, 128].In our sample, nearly 70% of the subjects had less than 6 years of education. 
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Considering that people with a lower education level have greater difficulty in quitting smoking, 

providing more education on the ill-effects of smoking and initiating other attempts for smoking 

cessation in may be required for hypertensive patients. Heavy alcohol intake has also been 

associated with the development of hypertension [129]. Thus, heavy alcohol users should be 

closely evaluated for signs of hypertension. It has been observed that moderate drinking can 

reduce the risk for coronary artery disease [130]. However, it is still unclear whether alcohol 

consumption is appropriate for those with hypertension and under medication [20].  

Individual factors associated with self-care behaviors  

The results from our analyses show that older age and female gender with a longer duration of 

hypertension were associated with better self-care behaviors. These findings were consistent with 

previous research [27, 120]. It is possible that patients who have endured hypertension longer 

have learned more about coping with hypertension. Social and cultural factors may discourage 

women from smoking and alcohol intake [131]. Thus, in order to promote self-care behavior, 

male patients who have been recently diagnosed with hypertension should be carefully 

evaluated. 

3.2.5 Conclusions  
Better adherence to self-care behaviors is one effective way to control hypertension. Although 

more than 70% of our participants abstained from smoking and alcohol consumption, the rate of 

adherence to medication, regular BP monitoring, and physical exercise still needs improvement. 

Patients with shorter history of hypertension, younger and being male have lower self-care 

behaviors. Primary care providers and public health practitioners should pay more attention to 

patients recently diagnosed with hypertension and younger, male patients.   
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4. Chapter 4   The associations of depression, anxiety, self-efficacy, and family 
social support with hypertension self-care 

4.1. Introduction  
To better understand self-care behaviors among hypertensive patients, we further analyzed the 

data on self-care, family social support, depression, anxiety, and self-efficacy, which were 

collected during the field survey.  The objective of this study was to examine relationships 

among psychosocial factors and specific self-care behaviors among hypertensive patients. 

4.2. Methods   
Study population  

We analyzed data from surveys of 318 hypertensive patients residing in a rural community in 

Beijing. 

Study measures  

Socio-demographic characteristics were determined through self-report, which included sex, age, 

educational level (≤6 or>6 years of education), annual family income (<5 or ≥5×105Yuan), and 

marital status. Height and weight were measured in the morning by trained field workers as per 

the World Health Organization recommendations [104]. Body mass index (BMI) was calculated 

from the weight and height. BP was measured in a sitting position after at least 5 minutes of rest 

using a standardized digital BP measuring device (Omron Digital HEM-907). Other health 

variables (diabetes status, and years of hypertension diagnosis) were also collected. 

Hypertension self-care behaviors (medication adherence, regular BP measurement, physical 

exercise, alcohol abstinence, non-smoking, and low-salt diet adherence) were assessed with face-

to-face questionnaires that collected self-reported data.  

Family social support for hypertension treatment was assessed using the validated Chinese 

Family Support Scale that consists of 12 items rated on a 6-point Likert scale ranging from “not 

available(0)” to “extremely helpful(5)” . Exploratory factor analysis revealed a three-factor 
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solution accounting for 62% of the total variance. The three underlying sub-scale dimensions 

were kinship, nuclear family, and social resources. The Chinese Family Support Scale had an 

acceptable internal consistency (Cronbach’s alpha = 0.84) and test-retest reliability (ICC = 0.82). 

The Hospital Anxiety and Depression Scale, which is a validated screening tool for symptom 

severity in cases with anxiety and depression [66], was used to assess levels of psychological 

distress. This scale contains an anxiety subscale and depression subscale; both subscales contain7 

items each of which are rated 0–3, so the total possible scores range from 0–21 for anxiety and 

0–21 for depression. A score between 0 and 8 for either subscale was regarded as within the 

normal range, a score between 9 and 10 indicated the presence of the respective state, and a score 

of 11 or higher suggested the presence of a mood disorder. 

A validated Chinese version of the Self-Efficacy for Managing Chronic Disease 6-Item Scale 

was used to measure patient confidence in performing certain activities.  

Statistical analysis  

Descriptive statistics were generated with sample size, percentage, and mean. Tests such as chi-

square and t-tests were used where appropriate. Pearson's correlation analysis was used to 

explore relationships among family social support, depression, anxiety, and self-efficacy. 

The self-care behaviors (medication adherence, regular BP measurement, physical exercise, 

alcohol abstinence, non-smoking, and low-salt diet adherence) were the dependent variables and 

were treated as binary variables (“Yes”= adherent or “No”). Each self-care behavior was 

separately analyzed using logistic regression models. 

The principal independent variables (family social support, depression, anxiety, and self-

efficacy), which were measured with Likert scales, were treated as continuous variables. Other 

independent variables were chosen on the basis of previously analyzed results and were limited 
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in number by our sample size; these included age, sex, diabetes status, and years of hypertension 

diagnosis. 

In model 1s, the associations between self-care behaviors and family social support, depression, 

anxiety, and self-efficacy were assessed in separate models after adjusting for demographic and 

health variables. In the multivariate models (models 2 and 3), the condition index was used to 

assess the degree of collinearity. A condition index of 30 to 100 indicates moderate to strong 

collinearity. All statistical analyses were performed using IBM SPSS version 19 (SPSS Inc., 

Chicago, IL, USA).The significance threshold for all tests was 0.05. 

4.3. Results  
Information about demographic and hypertension variables is presented in Table 15. For 

medically-related self-care behaviors, 61.3% of participants reported taking medication as 

prescribed, and 44.3% reported measuring BP regularly. Adherence to lifestyle-related self-care 

behaviors was reported in 51.9%–81.1% of participants (Table 16).  
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Table 15 Sample Characteristics (n = 318) 

 N (%) or mean (SD) 
Gender  

Female  228 (71.7) 
Age 62.9 (±9.8) 
Level of education  
≤6 years 222 (69.8) 

Annual family income  
<5×105Yuan 309 (97.2) 

Married or partnered  
  Yes 281 (88.4) 
BMI  
Normal weight (18.5≤BMI<24.0) 92 (28.9) 
Overweight (24.0≤BMI<28.0) 121 (38.1) 
Obese (BMI≥28.0) 105 (33.0) 

Diabetes  
  Yes 61 (19.2) 
Years since hypertension diagnosis  8.2 (±7.1) 
Control rate of hypertension 42 (12.9) 
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 Table 16 Self-care behavior, family social support, and Psychological factors  

Measurements  N (%) or mean (SD) 
self-care behavior  
 1 Medication adherence (take medication as   
  prescribed) 

195 (61.3) 

 2 Regular BP measurement (measure BP two or  
  more times per month) 

141 (44.3) 

 3 Physical exercise (participants who reported  
  performing physical exercise for 4 or more  
  days per week) 

165 (51.9) 

 4 Alcohol abstinence (participants who reported 
  no alcohol consumption were considered to be   
  abstainers.) 

248 (77.9) 

 5 Non-smoking (participants who did not smoke 
  on a regular basis) 

252 (79.2) 
 

 6 Low-salt diet adherence (participants who  
  reported avoiding salt intake while cooking and  
  eating) 

258 (81.1) 

Family social support    
 1 Your parents 0.55 (0.50) 
 2 Your spouse or partner’s parents 0.46 (0.93) 
 3 Your relatives 1.68 (1.13) 
 4 Your spouse or partner’s relatives 1.42 (1.07) 
 5 Spouse or partner 2.98 (1.74) 
 6 Your adult children 3.25 (1.54) 
 7 Your friends 1.56 (1.16) 
 8 Your spouse or partner’s friends 1.33 (1.06) 
 9 Co workers 1.77 (1.04) 
 10 Community organizations 1.61 (1.13) 
 11 Professional agencies  2.85 (1.26) 
 12 Other social organizations 1.39 (1.08) 
Total score  20.91 (8.72) 
Anxiety and depression    
  HADS-A score 4.30 (3.98) 
  HADS-D score 4.07 (3.43) 
  HADS-A≥8 71 (22.3) 
  HADS-D≥8 49 (15.4) 
  Co morbidity (depression≥8 and anxiety≥8) 24 (7.5) 
Self-efficacy   
 Total score  42.1(13.3) 

HADS: Hospital Anxiety and Depression Scale; HADS-A: HADS-anxiety; HADS-D: HADS-

depression. 
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The perceived level of family social support for hypertension treatment from different support 

sources varied from 0.46 to 3.25 (highest level of support = 5) on the Likert scale, and the mean 

total score was 20.91 (maximum = 60). Adult children were identified as the primary support 

source (mean =3.25 out of 5) followed by spouse/partner (mean = 2.98 out of 5) and professional 

agencies (mean = 2.85 out of 5). No statistically significant differences between total measures 

of family social support and the demographic variables age, sex, marriage status, education, and 

years since diagnosis were found. 

According to the scores of the Hospital Anxiety and Depression Scale, 22.3%, 15.4%, and 7.5% 

of participants reported symptoms of anxiety, depression, and both anxiety and depression, 

respectively. Analysis into the relationship between depression/anxiety and demographic 

variables revealed that patients who were not married or partnered had a higher prevalence of 

depression (13.5%, married or partnered vs.29.7%, not married or partnered; χ2= 5.58, P=0.01). 

Age, sex, education, and years since diagnosis did not achieve statistical significance. 

Patients with hypertension had moderately positive levels of confidence performing certain 

activities (42.1 ±13.3 out of 60). Patients with higher levels of education (>6 years) showed a 

higher self-efficacy than those with lower levels of education (≤6 years) (t = 2.35, P = 0.02). No 

statistically significant difference was found between self-efficacy and age, sex, marital status, or 

years since diagnosis. 
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Family social support, depression, anxiety, and self-efficacy  

Family social support was negatively correlated with depression (r = −0.26, P< 0.001), but not 

significantly correlated with anxiety (r = −0.11, P> 0.05). In addition, self-efficacy was 

negatively correlated with depression (r = −0.33, P< 0.001) and anxiety (r = −0.31, P< 0.001). 

Anxiety was positively correlated with depression (r = 0.55, P< 0.001) (Table 17). 
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Table 17 Relationships among family social support, depression, anxiety, and self-efficacy  

 Family social support Depression Anxiety Self-efficacy 
Family social support 1 -0.26* -0.11 0.09 
Depression  1 0.55* -0.33* 
Anxiety   1 -0.31* 
Self-efficacy    1 

*Significant at the 0.001 level. 
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Association between family social support, depression, anxiety, self-efficacy, and 

performance of self-care behaviors  

The less than 30 condition index in models 2 (24.0) and 3 (22.8) suggest that the degree of 

collinearity was acceptable. In models 1s and 2, psychological factors were not significantly 

associated with any self-care behaviors (Table 18). After removing psychological factors in 

model 3 and adjusting for demographic and health variables, each 10-unit increase in family 

social support was associated with an increased odds of 1.39 (95% CI 1.03–1.87) and 1.33 (95% 

CI 1.02–1.74) for medication adherence and measuring BP regularly, respectively. Moreover, 

a10-unit increase in self-efficacy was related to an increased odds of 1.25 (95% CI 1.04–1.49) 

for performing regular physical exercise. No multiplicative interaction was found for family 

social support on self-efficacy when added to model 3. 
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Table 18 Associations of family social support, depression, anxiety, and self-efficacy with 
hypertension self-care behavior adherence  

 Medication 
adherence 
OR (95% CI) 

Regular BP 
measurement 
OR (95% CI) 

Physical 
exercise  

OR (95% CI) 

Alcohol 
abstinence 

OR (95% CI) 

Non-smoking  
 

OR (95% CI) 

Low-salt diet 
adherence 

OR (95% CI) 
【Model 1s】       
Family social 
support  

1.39 
(1.04-1.87)* 

1.34 
(1.03-1.75)* 

1.30 
(1.00-1.70)  

0.93 
(0.67-1.28) 

1.15 
(0.80-1.65) 

1.43 
(1.00-2.05) 

Depression  1.11 
(0.57-2.12) 

1.32 
(0.70-2.44) 

0.63 
(0.34-1.18) 

0.67 
(0.31-1.45) 

0.59 
(0.25-1.38) 

0.60 
(0.29-1.26) 

Anxiety  0.79 
(0.34-1.39) 

0.96 
(0.56-1.67) 

0.84 
(0.49-1.45) 

1.62 
(0.75-3.47) 

1.51 
(0.66-3.48) 

0.72 
(0.37-1.40) 

Self-efficacy  0.99 
(0.84-1.17) 

1.08 
(0.92-1.27) 

1.29 
(1.09-1.51)* 

0.90 
(0.73-1.11) 

0.95 
(0.76-1.20) 

1.21 
(1.00-1.48) 

【Model 2】       
Family social 
support 

1.42 (1.05-
1.92)* 

1.39 (1.06-
1.83)* 

1.25 (0.95-
1.64) 

0.91 
(0.65-1.26) 

1.12 
(0.77-1.63) 

1.37 
(0.94-1.98) 

Depression  
 

1.41 
(0.65-3.03) 

2.04 
(0.98-4.16) 

0.80 
(0.39-1.64) 

0.51 (0.21-
1.21) 

0.44 
(0.16-1.17) 

0.74 (0.317-
1.73) 

Anxiety  
 

0.92 
(0.48-1.75) 

0.76 
(0.40-1.43) 

1.05 
(0.56-1.92) 

1.60 (0.68-
3.77) 

1.87 
(0.70-4.98) 

0.87 
(0.41-1.88) 

Self-efficacy 1.01 (0.84-
1.22) 

1.07 (0.89-
1.28) 

1.24 (1.03-
1.48)* 

0.92 
(0.73-1.16) 

0.96 
(0.75-1.24) 

1.11 
(0.89-1.38) 

【Model 3】       
Family social 
support  

1.39 
(1.03-1.87)* 

1.33 
(1.02-1.74)* 

1.26 
(0.97-1.65) 

0.94 
(0.68-1.31) 

1.16 
(0.81-1.68) 

1.39 
(0.97-2.0) 

Self-efficacy 1.00 
(0.84-1.20) 

1.05 
(0.88-1.25) 

1.25 
(1.04-1.49)* 

0.92 
(0.75-1.15) 

0.96 
(0.75-1.23) 

1.13 
(0.92-1.40) 

*CI dose not cross 1 

Model 1s Family social support: adjusted for demographics (gender and age), and health factors 

(diabetes status and years of hypertension diagnosis), + social support (0-60 scale, per 10 units) 

Model 1s Depression: adjusted for demographics (gender and age), and health factors (diabetes 

status and years of hypertension diagnosis), +depressive symptoms (1: HADS-D≥8; 0: HADS-

D<8; Reference group: 0) 

Model 1s Anxiety: adjusted for demographics (gender and age), and health factors (diabetes 

status and years of hypertension diagnosis), +anxious symptoms (1: HADS-A≥8; 0: HADS-A<8; 

Reference group: 0) 
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Model 1s Self-efficacy: adjusted for demographics (gender and age), and health factors (diabetes 

status and years of hypertension diagnosis), +self-efficacy (0-60 scale, per 10 units) 

Model 2 adjusted for demographics (gender and age), and health factors (diabetes status and 

years of hypertension diagnosis) + depressive symptoms (1: HADS-D≥8; 0: HADS-D<8; 

Reference group: 0) +anxious symptoms (1: HADS-A≥8; 0: HADS-A<8; Reference group: 0) 

+self-efficacy (0-60 scale, per 10 units) 

Model 3 adjusted for demographics (gender and age), and health factors (diabetes status and 

years of hypertension diagnosis) +self-efficacy (0-60 scale, per 10 units) 

For each self-care behavior, probability modeled is adherent='Yes'. 
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4.4. Discussion  
In this study, we aimed to examine the relationships of family social support, depression, anxiety, 

and self-efficacy with a wide variety of self-care behaviors in our sample of hypertensive patient. 

In all 3 adjusted models, family social support was positively associated with taking medication 

and monitoring BP, and self-efficacy was positively associated with performing physical 

exercise.  

Family social support has been linked to many benefits of both physical and mental health [23, 

132]. Patients in our sample reported that their adult children and spouse or partner were the 

main source of support. These findings were similar to those from other previous studies 

conducted in China [133, 134]. Family serves as the main source of support to the elderly with 

the spouse and adult children playing central roles. Moreover, patients perceived receiving little 

support from members outside of their family, except from professional agencies. This may be 

due to an insufficient number of formal support services that are available to the elderly, which 

cause patients to have to rely on their children or spouse for informational, instrumental, and 

emotional supports [133]. In this study, 2 self-care behaviors (physical exercise, and following a 

low-salt diet) showed associations with family social support, which bordered statistical 

significance. Family social support might be associated with these self-care behaviors, but 

statistical significance was not detected, possibly owing to our limited sample size [23]. 

Moreover, different types of support may have different effects on individuals [90, 91]. The scale 

used in this study only assessed perceived levels of disease-specific support and could not 

distinguish between the recognized types of support.  

Compared to healthy participants in a previous study [135], we found an increased prevalence of 

depression and anxiety. Psychological distress has been suggested to impair self-care in patients 

with chronic illness by adversely affecting memory, energy, and executive function [136].In 
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model 1s, neither depression nor anxiety were associated with any self-care behaviors in this 

study. Similar findings were also reported in other studies investigating depression/anxiety and 

self-care [29, 137]. Possible causes or reasons for this discrepancy may be differences between 

study populations, instruments employed for measuring psychological status, or the specific 

chronic disease that was surveyed [29, 137].We also noted that depression and anxiety seemed to 

work in contrast for each self-care behavior, yet lacking statistical significance. To confirm the 

relationships between psychological distress and self-care behaviors, further studies are needed. 

The self-efficacy among our samples was low (42.1 ±13.3 out of 60 points) and was similar to 

that reported in a previous study [49]. Self-efficacy has been associated with several self-care 

behaviors such as engaging in physical exercise [27, 138], eating a healthy diet [27, 139], and 

adherence to medication [66]. Our results indicated that self-efficacy was positively associated 

with physical exercise in every model. In model 1s, self-efficacy was also associated with a low-

salt diet, yet without statistical significance (odds ratio1.21, 95%CI1.00–1.48). Compared to 

other self-care behaviors, physical exercise was one of the most commonly reported factors in 

previous studies [26, 138].One possible explanation for the strong association between physical 

exercise and self-efficacy might be that self-efficacy is behavior specific [71]. Patients might feel 

very efficacious about getting adequate exercise. In this study, no other self-care behaviors were 

associated with self-efficacy. One reason maybe that our analysis lacked statistical power. 

Moreover, our measures of self-care and self-efficacy may not be specific enough to detect these 

associations.  

According to the social cognitive theory, psychological factors may mediate the effect that 

family social support has on self-care behaviors [22, 140]. In this study, model 2 and 3 examined 

the effects of psychological factors on the relationships between family social support and each 
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of the self-care behaviors. These analyses revealed that the relationship between family social 

support with taking medication and monitoring BP did not change from model 1s to models 2 

and 3. In addition, none of the psychological factors were significantly associated with any of the 

self-care behaviors in all models, except for self-efficacy that was positively related with 

physical exercise. Further analyses in model 2 and 3 into the interactive effect of family social 

support on self-efficacy were not significant. Therefore, psychological factors did not affect the 

odds ratios of family social support. These findings may also suggest that family social support is 

helpful toward improving self-care behaviors and successful experiences of improving one’s 

self-care may partly contribute to improved self-efficacy. However, the relationships among 

these social, psychological, and behavioral factors should be further examined in prospective 

studies. 

4.5. Conclusions 
In this sample of hypertensive patients, family social support was positively associated with 

medication adherence and BP monitoring, but was not significantly associated with other self-

care behaviors. Strategies to improve family social support should be developed to improve 

hypertension control. To understand the effects of family social support, depression, anxiety, and 

self-efficacy on self-care behaviors, prospective studies are needed. 
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5. Chapter 5  Discussion and conclusions   
5.1.  Discussion  
Measurement tools for assessing psychological and social factors 

A growing body of evidence suggests that self-efficacy and family social support are related with 

self-care behaviors. In this study, we validated a Chinese Family Support Scale and a Chinese 

version of the Self-Efficacy for Managing Chronic Disease 6-Item Scale in patients with 

hypertension. Overall, these scales showed the moderate to high reliability and validity, which 

can be used for assessing the self-efficacy and family social support in Chinese hypertension 

patients. The two scales were used for the first time in this study, therefore further evaluation on 

these scales is needed to produce more valid and reliable scores. 

Self-care and BP control  

The current study reported the use of self-care behaviors among patients with hypertension, and 

examined the role of family social support, depression, anxiety, and self-efficacy on specific 

hypertension self-care behaviors.  Previous studies have found that hypertension self-care are 

critical for BP management [16, 17]. Our findings reported moderate self-care behaviors among 

the patients with hypertension.  Although studies suggest that self-care behaviors will result in 

optimal BP control [16, 17], poor BP control remains a significant problem in our study 

population. It is possible that self-care was overestimated in our study.  For example, response 

bias can occur due to the respondent’s tendency to over-report good behavior.  We also need to 

be aware that the amount and quality of self-care is important in lowering BP, which was not 

measured in this study. In the future study, the amount and quality of self-care should be 

considered.    

Factors associated with self-care    

Recent reviews have highlighted the importance of extending consideration beyond individual 
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factors which determine self-care, to examine wider influences such as the health service, the 

family and the wider social context [141].  In the individual level, we found that patients with 

shorter history of hypertension, younger and being male have lower self-care behaviors. Self-

efficacy were significantly associated with regular exercise. Compared to healthy participants in 

a previous study [135], we found an increased prevalence of depression and anxiety. However, 

neither depression nor anxiety were associated with any self-care behaviors in this study. Similar 

findings were also reported in other studies investigating depression/anxiety and self-care [25, 

137]. Possible causes or reasons for this discrepancy may be differences between study 

populations, instruments employed for measuring psychological status, or the specific chronic 

disease that was surveyed [25, 137]. To confirm the relationships between psychological distress 

and self-care behaviors, further studies are needed. In social context,   we found that family 

social support was significantly associated with medication adherence and BP monitoring. Two 

other self-care behaviors (physical exercise, and following a low-salt diet) also showed 

associations with family social support, which bordered statistical significance. The current 

findings provide strong evidence that supporting self-care should be considered when designing 

programs for improving self-care among hypertensive patients.  

Supporting self-care  

Given complexity of self-care management, many patients may need support from family 

members, friends, and professional organizations to manage their illness successfully. Support 

for self -care is increasingly viewed as a core component of the management of long term 

conditions [20]. In the present study, we found that family social support plays an important role 

in hypertension self-care. Adult children were identified as the primary support source followed 

by spouse/partner and professional agencies. Professionals broadly value self-care. However, the 
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current involvement level of health professionals in supporting self-care may not be enough [20]. 

In our study, only 5.1% of the HBPM users cited doctor’s advice as the reason for adopting 

HBPM use. It was acknowledged that self-monitoring of BP should be performed as a 

partnership between patients and health professionals for maximum benefit [19, 53]. Besides 

support from family members and professionals, other factors, such as neighborhood 

environment and community resources, are also critical for some self-care behaviors (i.e., 

healthful eating and physical activity) [20].  To better support self-care, future approaches need 

to target patients, family members, professionals, healthcare organizations, and local 

communities.  How to effectively organize and deliver self-care support is an important next 

step.  

5.2. Limitations  
Several limitations must be acknowledged. First, our study may have been underpowered to 

detect some statistically significant associations owing to the small sample size. Second, this was 

a cross-sectional analysis, so causality cannot be determined. Third, data were obtained through a 

self-report questionnaire; therefore, recall bias could have influenced the results. The Chinese 

Family Support Scale was used for the first time. Further evaluation of this scale is needed to 

produce more valid and reliable family social support scores. Last, we used our own criteria to 

assess adherence for each item on the survey; thus, our results may be affected by the lack of 

established adherence criteria. 

5.3.  Conclusions  
Based on the findings from the present study, we concluded:  

1. The SES6C is acceptable, valid and repeatable for hypertension patients. This economic, less 

burdensome instrument can be used in future hypertension control program for Chinese 

patients. 
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2. The12-item Chinese Family Support Scale is acceptable for measuring the perceived family 

support in hypertension patients. It is a promising tool which can be easily incorporated into 

epidemiological surveys. 

3. Patients with shorter history of hypertension, younger and being male have lower self-care 

behaviors. Primary care providers and public health practitioners should pay more attention 

to patients recently diagnosed with hypertension and younger, male patients.  

4. Self-efficacy were significantly associated with regular exercise. Self-efficacy as a 

modifiable personal factor should be included either as intervention elements or evaluation 

measures in the future hypertension control program. 

5. Only 5.1% of the HBPM users cited doctor’s advice as the reason for adopting HBPM use. 

Therefore, physicians in rural areas should consider asking if a hypertensive patient is using 

HBPM and offer guidance on how patients can best use this self-care strategy to improve or 

maintain BP control. 

6. This study showed that family social support was positively associated with medication 

adherence and regular blood pressure measurement among hypertensive patients. Strategies 

to improve family social support should be developed to improve hypertension control. To 

understand the effects of family social support, depression, anxiety, and self-efficacy on self-

care behaviors, prospective studies are needed. 

5.4. Perspectives and future research 
Despite the above-mentioned limitations, our findings have important implications for future 

hypertension self-care research and interventions. Prospective studies that assess how self-care 

behaviors develop and are maintained, how family/social support, self-efficacy, mental health 

influence the development and maintenance of self-care behaviors over time, and how BP 

change with self-care behaviors over time, a key next step in understanding of self-care.  
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Studies need to move beyond assessing whether support affects hypertension self-care and focus 

on how to effectively support self-care. Despite the need for supporting self-care, currently, little 

is known about approaches that are most effective at supporting self-care. Therefore, research 

needs to further find ways to effectively deliver support for improving hypertension self-care. 
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Appendix B   
Chinese Family Support Scale  

 Family support scale 
 The purpose of this survey is to understand the support you perceived for 

hypertension control from your family members, friends or other social 
agencies during the previous 6 months   
Please read the items and rate how you feel about each item. 

 

 Not 
available 

Not at all 
helpful 

Sometimes 
helpful 

Generally 
helpful 

Very 
helpful 

Extremely 
helpful 

1 Your parents 
 

0 1 2 3 4 5 

2 Your spouse or 
partner’s parents 

0 1 2 3 4 5 

3Your relatives 
 

0 1 2 3 4 5 

4Your spouse or 
partner’s relatives 

0 1 2 3 4 5 

5Spouse or partner 
 

0 1 2 3 4 5 

6Your friends 
 

0 1 2 3 4 5 

7Your spouse or 
partner’s friends 

0 1 2 3 4 5 

8 Your children 
 

0 1 2 3 4 5 

9 Co workers 
 

0 1 2 3 4 5 

10Community 
organizations 

0 1 2 3 4 5 

11Professional 
agencies 

0 1 2 3 4 5 

12Other social 
organizations 

0 1 2 3 4 5 
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Appendix C   
 

Hypertension self-care study  
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