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Objective: To assess the reliability and validity of the Chinese version of the Hill-Bone
compliance to high blood pressure therapy scale (HBTS) for use in adults with hypertension
in China.

Methods: To develop a Chinese version of the study scale, it was translated into Chinese
then back-translated into English. The final version was used in a survey conducted between
Jan and June 2019 in a hospital in Xi’an, China. Reliability was assessed by using the
Cronbach’s alpha as a measure of analyzing the internal consistency. Exploratory factor
analysis (EFA) was performed to assess the validity of the Chinese scale.

Results: The EFA revealed a four-component structure representing two of medication
taking; appointment keeping and reduced sodium intake. Percentages of explained variance
were 37.55%, 52.77%, 65.24% and 73.97%, respectively. All questions have factor loadings
>0.4. The Cronbach’s alpha score for the entire questionnaire was 0.857.

Conclusion: The Chinese Hill-Bone scale (HBTS-C) is a valid and reliable instrument for
measuring adherence among Chinese with hypertension. Use of this screening tool for the
assessment of adherence to hypertension treatment is recommended.
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Introduction

High blood pressure (HBP) is considered one of the most significant public health
problems worldwide and reported as the major risk factor for a number of serious health
conditions, including cardiovascular disease,'” stroke,** and chronic kidney disease.>®
According to the World Health Organization (WHO), hypertension affects 1.13 billion
people around the world (20% of women and 24% of men).” We estimated that between
2000 and 2010, the global age-standardized prevalence of hypertension in adults aged
>20 years increased by 5.2%. The prevalence of hypertension is high and increasing,
whereas awareness, treatment and control of hypertension are unacceptably low world-
wide, particularly in low and middle-income countries. The most recent global estimates
suggest that in 2010, only 45.6% of people with hypertension were aware of their
condition, only 36.9% were receiving treatment and only 13.8% had achieved BP control
(defined as systolic BP <140 mmHg and diastolic BP <90 mmHg).® In China, one-third
of adults were diagnosed with hypertension, however, the control rate was low.”
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The influence of non-adherence to treatment regimens is
the most important reason for uncontrolled blood pressure. '’
Treatment adherence is defined as the process by which
patients follow the agreed treatment regimens with their
physician.'" Several methods are available for the assessment
of adherence behaviors in hypertensive patients, which are
categorized as direct and indirect methods. Direct methods
include pill counting, reminder packaging, mobile health,
electronic medication monitoring, measurement of drug con-
centrations in bodily fluids, etc.'*® Indirect methods mainly
include self-reported questionnaires and scales. Although
each available method has its own advantages and disadvan-
tages, the self-reported method is the the most commonly
used method to assess adherence behaviors, because it is
economical and simple to gather information.'® There are
a variety of self-reported scales used to measure adherence in
hypertensive patients.* 2> The most commonly used self-
reported scale is the Morisky Medication Adherence Scale
(MMAS),” however, it has limitations because it does not
include items related with lifestyle modifications.
Furthermore, it’s difficult to access the MMAS question-
naires because of the high price of its license.

The Hill-Bone compliance to high blood pressure ther-
apy scale (HBTS) is also one of the most broadly used
adherence scales. In addition to measuring medication
adherence, it also measures lifestyles (salt intake) and
appointment keeping in contrast to the MMAS.?' HBTS
has passed validation and psychometric evaluation in var-
ious populations and cultures including Polish, Turkish
and Korean-Americans.”* *® Currently the Chinese Hill—
Bone scale (HBTS-C) does not exist. The aim of the
present research was to develop and assess the reliability
and validity of the HBTS-C in order to use it in Chinese
hypertension patients in future studies.

Materials and Methods
Study Objectives

We set out to translate the English-language version of the
Hill-Bone scale into Chinese and conduct psychometric
validation to assess its potential applicability in Chinese
patients. Therefore, reliability was estimated, and con-
struct validity based on the results of the expolatory factor
analysis (EFA) were performed.

Questionnaire
HBTS was developed by Kim and tested among patients
with hypertension. The 14 items included in the final

questionnaire comprise three subscales: 1) medication tak-
ing (9 items); 2) appointment keeping (2 items); and 3)
reduced sodium intake (3 items). Each item is a four point
Likert type scale. The score ranged from 1 (all the time) to
4 (none of the time). Item 6 needed reverse coding on
analysis. Item scores are summed to produce an overall
adherence score of 14-56, with higher scores indicating
better adherence.”'

Translation and Cultural Adaptation

Permission for translation of the HBTS into Chinese was
obtained from the original developer of the English ver-
sion of the HBTS (Table 1). It was then translated into
Chinese language and back-translated into English. The
translation process was based on the five-stage process and
proceeded as follows: 1) forward translation; 2) synthesis
of translated versions (target language); 3) backward trans-
lation (blind); 4) synthesis of translated versions (original
language); 5) pretest of synthesized translated version:

cognitive debriefing and cultural equivalence.”” Forward

Table | The Original English Version of the Hill-Bone
Compliance to High Blood Pressure Therapy Scale
No. | Item Response

I. All the Time

2. Most of the Time
3. Some of the Time4. None of the Time

How often do you forget to take your HBP medicine?

|

2 How often do you decide not to take your HBP medicine?

3 How often do you eat salty food?

4 How often do you shake salt on your food before you eat it?

5 How often do you eat fast food?

6 How often do you make the next appointment before you
leave the doctor’s office?™

7 How often do you miss scheduled appointments?

8 How often do you forget to get prescriptions filled?

How often do you run out of HBP pills?

10 How often do you skip your HBP medicine before you go to
the doctor?

I How often do you miss taking your HBP pills when you feel
better?

12 How often do you miss taking your HBP pills when you feel

sick?

13 How often do you take someone else’s HBP pills?

14 How often do you miss taking your HBP pills when you are
careless?

Notes: *Reverse coding. Copyright © 2000. John Hopkins school of nursing.
Reproduced from Kim MT, Hill MN, Bone LR, Levine DM. Development and testing
of the Hill-Bone compliance to high blood pressure therapy scale. Prog Cardiovasc
Nurs. 2000;15(3):90-96.%'

Abbreviation: HBP, high blood pressure.
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translation of the questionnaire from English to Chinese
was conducted by two bilingual individuals. One of the
translators was an English teacher and was not aware of
the goal of the questionnaire while the other translator had
a medical background and was familiar with the study.
They independently translated the original English mea-
sures into Chinese, and then a third translator synthesized
the two translated versions into one, discussing and resol-
ving any discrepancies. The approved version was then
translated back into English by another two bilingual
translators who had no knowledge of the original ques-
tionnaire. This back-translated version was then reviewed
and compared with the original version by the research
team, and all differences were discussed and reconciled.
A pilot study was carried out to verify patients’ under-
standing of the Chinese version of the HBTS question-
naire. Each participant was asked to express his/her
opinions regarding the clarity of the scale and to provide
further suggestions. This pilot study included 30 hyperten-
sion patients hospitalized in the department of neurology
of the Xi’an Fourth Hospital, China. All patients com-
pleted the questionnaire on their own, and reported no
difficulties in understanding or responding to any of the
items. The pretested version of the HBTS was used as the
final version for psychometric testing in Chinese hyperten-
sive patients.

Study Sample and Data Collection

To assess its reliability and validity, the final version of the
HBTS-C was used in a survey in Xi’an Fourth Hospital,
China between Jan and June 2019. The verbal informed
consent was approved by the ethics committee of Xi’an
Fourth Hospital, and also that this study was conducted in
accordance with the Declaration of Helsinki. All patients
who participated in the study gave verbal informed
consent.

Sample size of the study was calculated on the basis of
item-to-subject ratio. Based on evidence from previous
research, a subject-item ratio of 15 was used to calculate
the sample size.”® Since the Hill-Bone scale contains 14
questions, a minimum sample size of 210 patients was
required. Finally, 234 hypertensive patients satisfying the
inclusion/exclusion criteria were recruited. Trained clinical
pharmacists qualified the patients according to the inclu-
sion/exclusion criteria.

The inclusion criteria were as follows: 1) aged at least
18 years and who agreed to attend the study; 2) diagnosis
of primary hypertension; 3) undergoing anti-hypertensive

drug therapy. Exclusion criteria were: 1) patients with
severe complications of hypertension (eg stroke and severe
heart failure); 2) cannot communicate due to physical or
mental problems; 3) unable to read or understand Chinese
language; 4) pregnant women. 234 patients were randomly
selected from the database of the hospital. These patients
were hospitalized in the department of neurology and
cardiology during the period from Jan to June, 2019.

The patient data regarding socio-demographic factors
were collected by reviewing the electronic medical records
of every patient. Clinical data, including duration of HBP,
duration of anti-hypertensive drugs used, etc., were col-
lected face to face by trained clinical pharmacists. HBTS-
C was given to the recruited patients for self-completion.
For illiterate patients, the questions were read by clinical
pharmacists to facilitate survey completion.

Statistical Analysis

Socio-demographic data and clinical characteristics of HBP
patients in the study were analyzed using descriptive statis-
tics. To assess the internal consistency, Cronbach’s alpha
was utilized. Cronbach’s alpha is a statistic for investigating
the internal consistency or reliability of a questionnaire.
Alpha was developed by Cronbach and was originally used
to measure the reliability of a psychometric instrument.?~*°
Cronbach’s alpha ranges from 0 to 1.0 and a value of >0.7
was considered as acceptable.' Item-total correlation (ITC)
was also examined. ITC with a value of >0.3 was considered
acceptable. EFA using principal component extraction was
used to confirm the construct validity. Both the Kaiser-
Meyer-Olkin (KMO) test and the Bartlett’s test of sphericity
were estimated to confirm the appropriateness of performing
EFA. Factors were extracted based on eigenvalues greater
than 1. Items with loading >0.40 within one factor were
retained. All statistical analyses were performed using
SPSS version 19 (IBM Corp., Armonk, NY, USA). P<0.05
was considered to be statistically significant.

Results

The socio-demographic and clinical characteristics of the
234 patients are summarized in Table 2. In the group of
234 patients, 47.01% were female and most of them
(91.88%) were middle and old age with an age above 50
years. 27 (11.54%) patients were illiterate and 48
(20.51%) patients had a college or university degree.
Most of them (64.10%) were retired. 198 (84.62%)
patients were urban people, of whom 197 patients had
urban medical insurance, while 36 (15.38%) patients
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Table 2 Socio-Demographic Characteristics and Clinical Characteristics of Hypertension Patients (n=234)

Characteristics Frequency (N) Percentage (%)
Gender Female 110 47.01
Male 124 52.99
Age (years) <50 19 8.12
50~70 105 44.87
270 110 47.01
Education level llliteracy 27 11.54
Primary 43 18.38
High school Ié 49.57
College/University 48 20.51
Occupational status Unemployed 32 13.68
Employed 52 22.22
Retired 150 64.10
Residence Urban 198 84.62
Rural 36 15.38
Health insurance Urban medical insurance 197 84.19
Rural medical insurance 20 8.55
No medical insurance 17 7.26
Duration of HTN (years) <5 62 26.49
5-10 30 12.82
10-15 65 27.78
15-20 23 9.83
220 54 23.08
Duration of antihypertensive drugs used (years) <5 82 35.04
5-10 32 13.68
10-15 57 24.36
15-20 23 9.83
220 40 17.09
Number of antihypertensive drugs used <l 152 64.96
2 6l 26.07
23 21 8.97
Number of other chronic diseases 0 87 37.18
| 17 50.00
22 30 12.82
BP categories Grade | Hypertension 10 4.27
Grade Il Hypertension 79 33.76
Grade Ill Hypertension 145 61.97

were rural people and only 20 patients had rural medical
insurance. Most of them (61.97%) were diagnosed with
stage 111 HBP. Most of the patients (60.69%) had suffered
HBP for more than 10 years. 82 (35.04%) patients took
anti-hypertensive drugs for less than 5 years, 120
(51.28%) patients took antihypertensive drugs for more
than 10 years. 21 patients (8.97%) took more than 3 anti-
HBP medicines every day. 87 (37.18%) patients had no

other chronic diseases and 30 (12.82%) patients had more
than 2 other chronic diseases.

In the adherence assessment (n=234), the mean score
was 41.91+9.27 (14-56) points. All the items except item
5 and item 6 had the highest proportion of respondents
who answered never. The reverse coded item 6 “How
often do you make the next appointment before you
leave the doctor’s office?” had the highest proportion of
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respondents who answered all the time (35.47%). Item 5
“How often do you eat fast food?” had the highest propor-
tion of respondents who answered sometimes (49.15%).
Descriptive statistics from the HBTS-C questionnaire in
the studied group are shown in Table 3.

Internal consistency was tested using Cronbach’s alpha,
and the item-total correlation coefficient was determined. The
Cronbach’s alpha score for the whole questionnaire was 0.857.
The item-total-correlation coefficients ranged from 0.332 to
0.822 (mean, 0.595) with all items satisfying the criterion of
>(.30. Reliability analysis results are displayed in Table 4.

The Kaiser-Meyer-Olkin statistic was 0.825, and Bartlett’s
test of sphericity was significant (p < 0.01) with a value of
2259.08 denoting adequate sample size for EFA. Factors were
extracted based on Eigenvalues >1.0. The EFA revealed
a four-component structure (factor 1 and factor 3: medication
taking; factor 2: reducing sodium intake; factor 3: appointment
keeping) with eigenvalue (% variance explained) of 5.258
(37.554%), 2.130 (52.769%), 1.746 (65.238%) and 1.223
(73.97%). All questions had factor loadings >0.4. The first
seven items were loaded on factor 1, the next three on factor 2,
the next two on factor 3, the last two on factor 4 (Table 5).

Table 3 Scores and Distribution of Answers to the Chinese Version of HBTS

Question | MiSD | All the Time, n (%) | Mostly, n (%) | Sometimes, n (%) | Never, n (%)
How often do you ... ...

I. Forget to take your HBP medicine? 2.94+1.05 32 (13.68) 40 (17.10) 73 (31.20) 89 (38.03)
2. Decide NOT to take your HBP medicine? 3.00+1.15 36 (15.38) 46 (19.66) 34 (14.53) 118 (50.43)
3. Eat salty food? 2.901.07 36 (15.38) 40 (17.09) 70 (29.91) 88 (37.61)
4. Shake salt on your food before you eat it? 2.92+1.09 37 (15.81) 38 (16.24) 66 (28.21) 93 (39.74)
5. Eat fast food? 3.00+0.90 24 (10.26) 24 (10.26) 115 (49.15) 71 (30.34)
6. Make the next appointment before you leave the doctor’s office? | 2.69+1.17 83 (35.47) 47 (20.09) 52 (22.22) 52 (22.22)
7. Miss scheduled appointments? 2.70%1.23 59 (25.21) 46 (19.66) 35 (14.96) 94 (40.17)
8. Forget to get prescriptions filled? 3.07+1.22 48 (20.51) 23 (9.83) 27 (11.54) 136 (58.12)
9. Run out of HBP pills? 3.29+1.23 37 (15.81) 14 (5.99) 27 (11.54) 156 (66.67)
10. Skip your HBP medicine before you go to the doctor? 3.23%1.15 38 (16.24) 21 (8.97) 24 (10.26) 151 (64.53)
I'l. Miss taking your HBP pills when you feel better? 2.65+1.32 81 (34.62) 18 (7.69) 38 (16.24) 97 (41.45)
12. Miss taking your HBP pills when you feel sick? 3.39+0.92 19 (8.12) 15 (6.41) 55 (23.50) 145 (61.97)
I3. Take someone else’s HBP pills? 3.18x1.12 35 (14.96) 26 (11.11) 36 (15.38) 137 (58.55)
14. Miss taking your HBP pills when you are careless? 2.97+1.06 35 (14.96) 31 (13.25) 75 (32.05) 93 (39.74)
Overall 41.91%9.27

Table 4 Reliability Analysis of the Chinese Version of HBTS

Question

. How often do you forget to take your HBP medicine?

. How often do you decide NOT to take your HBP medicine?
. How often do you eat salty food?

. How often do you shake salt on your food before you eat it?
. How often do you eat fast food?

. How often do you miss scheduled appointments?

00 N o8 1 AW N —

. How often do you forget to get prescriptions filled?
9. How often do you run out of HBP pills?

12. How often do you miss taking your HBP pills when you feel sick?
13. How often do you take someone else’s HBP pills?

Cronbach’s alpha

. How often do you make the next appointment before you leave the doctor’s office?

10. How often do you skip your HBP medicine before you go to the doctor?
1. How often do you miss taking your HBP pills when you feel better?

14. How often do you miss taking your HBP pills when you are careless?

Item-Total Correlation | Alpha if Item Deleted
0.810 0.834
0.788 0.834
0.438 0.857
0.433 0.857
0.391 0.858
0.378 0.862
0.332 0.866
0.503 0.855
0.763 0.836
0.804 0.833
0.764 0.835
0.751 0.839
0.352 0.863
0.822 0.833
0.857
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Table 5 Factor Loadings for Each Question in the Questionnaire

Question Factor | Factor 2 Factor 3 Factor 4
I. How often do you forget to take your HBP medicine? 0.862

2. How often do you decide NOT to take your HBP medicine? 0.896

9. How often do you run out of HBP pills? 0.851

10. How often do you skip your HBP medicine before you go to the doctor? 0.864

I'l. How often do you miss taking your HBP pills when you feel better? 0.839

12. How often do you miss taking your HBP pills when you feel sick? 0.802

14. How often do you miss taking your HBP pills when you are careless? 0.880

3. How often do you eat salty food? 0.948

4. How often do you shake salt on your food before you eat it? 0.948

5. How often do you eat fast food? 0.487

8. How often do you forget to get prescriptions filled? 0.889

13. How often do you take someone else’s HBP pills? 0.921

6. How often do you make the next appointment before you leave the doctor’s office? 0.732
7. How often do you miss scheduled appointments? 0.764
Eigenvalue 5.258 2.130 1.746 1.223
Percentage of variance 37.554 52.769 65.238 73.971

Discussion

Poor adherence is a major problem in hypertension care.
Questionnaires are the most accessible tools to assess
adherence in daily clinical practice. There are several
Chinese versions of questionnaires used to assess the
adherence of hypertension patients, however, to our
knowledge, no Chinese translations and psychometric
assessment of the HBTS have been described in the litera-
ture. The purpose of this study was to prepare a Chinese
adaptation of HBTS and to assess the construct validity
and reliability for future use for hypertension patients in
China.

The psychometric assessment in the study supports the
validity and reliability of a 14-item HBTS-C scale. The
HBTS-C scale demonstrated adequate internal consistency,
with a Cronbach’s alpha of 0.857, which is slightly higher
compared to other language versions such as Polish
(0.851),%* Turkish (0.72)*° and Korean Americans (0.80).%
EFA was used to explore the structure of a construct and
revealed there were four factors that may explain the inter-
relations among a set of items.

The 14-item HBTS-C
consistency and construct validity for use to assess hyperten-

showed reasonable internal
sive treatment adherence in China. However, the Hill-Bone
scale was unable to produce satisfactory results in some
populations. For example, the Germany version® and
Malay version®> of the Hill-Bone scale has shown an insuffi-
cient psychometric quality in the aspects of reliability and
validity. The psychometric assessment in this study sup-
ported the validity and reliability of a 14-item HBTS-C. It

is similar to the study conducted in the population of Poland,
which also supported the validity and reliability of the scale
with all items included. However, in the adaptation by
Krauser-Wood et al it was found that the scale had sufficient
internal consistency and construct validity only for the 9-item
medication-taking subscale.** The Turkish HBTS with 12
items regarding medication and salt intake, especially the 9
medication compliance questions, presented a consistent
structure with the original HBTS.*® The psychometric
assessment in the study conducted in the Korean population
supported the validity and reliability of the one factor model
with an 8-item HBTS subscale.*® Thus, psychometric proper-
ties of HBTS are different from population to population.
The original HBTS has three components including
medication adherence, salt intake and appointment keep-
ing, whereas, our study showed four components, that is
two components for medication adherence, one component
for salt intake and one component for appointment keep-
ing. Although the two components of medication adher-
ence were identified through factor analysis in the study,
a meaningful concept could not be rationalized. The
Turkish version of HBTS also has two components for
medical adherence, which found that the two factors
related to the medication adherence scale were uninten-
tional medication non-adherence and intentional medica-
tion non-adherence. However, in our study the theoretical
concepts underlying each concept of the two components
could not be identified, which is similar to the result
reported in the Malay version of HBTS.> In the study,
very few patients had the situation mentioned in item 8
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and item 13, therefore, the two items are poorly differen-
tiated among The Chinese population. It was implied that
the existence of item 8 and item 13 in this scale was of
little significance. It may be the reason why the two items
are independent from the medication adherence compo-
nent and form another component. However, in order to
maintain the integrity of the scale, this component has not
been deleted. Further studies need to be conducted to find
the deeper reasons.

This study has some limitations. First, questionnaires
are a self assessment method and may not accurately
assess the actual level of adherence. Therefore, it is
worth conducting a comparative analysis and comparing
the obtained results with the values and clinical parameters
of disease control. Second, most of the study samples are
the local residents, who live in the north of China, so
cultural and region bias could have existed. Cultural and
economic factors are crucial factors which could explain
different levels of adherence in different countries even in
different regions of a country.*® The imbalanced economic
and cultural development in the southern and northern
regions of China leads to differences in compliance of
hypertension. While the analysis demonstrates the reliabil-
ity and validity of this instrument in adults in the north of
China, the ultimate usefulness in all the Chinese popula-
tion groups will need to be determined through further
investment. Third, the HBTS-C scale does not provide
a cutoff point as compared to some other hypertension
questionnaires such as the Morisky scale and TASHP
scale.®® The cutoff point for a scale may help to predict
clinical outcomes. Fourth, although the HBTS-C scale
includes items related to lifestyle modifications, it only
focuses on the salt intake. Several evidence-based recom-
mendations for the control of HBP, including reducing
weight, engaging in physical activities, and moderating
alcohol intake, were not included. Further studies are
needed to develop a scale that can contain the multidimen-
sional behaviors related to BP control. Fifth, we did not
carry out a re-test analysis, which would certainly improve
the quality of the work. Finally, the sample size was small,
larger scale studies should be carried out in the future.

Conclusions

Considering the good construct validity and internal con-
sistency of the HBTS-C Scale, we expect that the HBTS-C
Scale can be used to evaluate the treatment adherence of
patients with hypertension in clinical fields in China.

Disclosure
The authors report no conflicts of interest for this work.
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