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Background: Control of high blood pressure and prevention of cardiovascular complications among hypertensive patients depends on
patients’ adherence to therapy. The Hill–Bone Compliance to High Blood Pressure Therapy Scale (HBCTS) is one of the most popular
scale to assess hypertensive patients’ adherence behaviour. Unfortunately, no questionnaire in the Nepalese language is available to
date to assess adherence to anti-hypertensive therapy.
Aim: To translate, culturally adapt and validate the English original version of the HBCTS into Nepalese language to measure
treatment adherence of Nepalese hypertensive patients.
Methods: The cross-sectional study was conducted to translate, culturally adapt and validate the HBCTS into Nepalese version. The
standard translation process was followed and was evaluated among 282 hypertensive patients visiting selected primary healthcare
centers (PHCCs) of Kathmandu district, Nepal. Cronbach’s alpha was measured to assess the reliability of the tool. Exploratory factor
analysis using principal component analysis with varimax rotation was used to evaluate structural validity.
Results: The mean±SD age of 282 participants was 58.49±12.44 years. Majority of participants were literate (75.2%), and consumed
at least one anti-hypertensive medication per day (85.5%). Nearly half (42.2%) of the participants had a family history of hypertension,
and almost half (48%) of them had comorbid conditions. Mean ±SD score for overall adherence was 17.85±3.87 while those of
medication taking, reduced salt taking, and appointment keeping subscales were 10.63±2.55, 4.16±1.12 and 3.06±1.07, respectively.
Kaiser Meyer Olkin (KMO) was found to be 0.877. Exploratory factor analysis revealed a three-component structure; however, the
loading of components into medication adherence, reduced salt intake and appointment keeping constructs were not identical to the
original tool. Cronbach’s alpha score for the entire HBCTS scale was 0.846.
Conclusion: The translated Nepali version of the HBCTS demonstrated acceptable reliability and validity to measure adherence to
antihypertensive therapy among hypertensive patients in clinical and community settings in Nepal.
Keywords: cultural adaptation, Hill–Bone scale, hypertension, Nepal, treatment adherence, translation

Introduction
Cardiovascular diseases (CVDs) contribute to approximately 17.9 million global deaths annually.1 More than half of
these deaths are due to complications of hypertension (HTN).2 Each year, HTN is estimated to cause 10 million
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preventable deaths worldwide and is expected to lead to 23 million by 2030 AD.3,4 Ibrahim et al, reported that the
distribution of the population with HTN increases in developing countries than in developed countries.5 HTN is a crucial
preventable risk factor for major cardiovascular disease-associated complications and death.6
Anti-hypertensive medication is one of the key measures to manage HTN to an optimal level and mitigate adverse
outcomes related to CVDs.5,7 Despite improvements in its detection and treatment since the 1970s, studies showed that
60–75% of treated hypertensive patients do not reach the recommended target blood pressure.8 In recent years, the
incidence and prevalence of HTN have increased while rates of HTN control have declined. To assess HTN control
among patients under treatment, American Heart Association has updated blood pressure targets as reduction in blood
pressure by at least 20/10 mmHg or ideally to <130/80 mmHg.9,10 One of the major factors for ineffective control of
blood pressure is non-adherence. According to World Health Organization (WHO), at least 50% of patients diagnosed
with HTN do not take their anti-hypertensive medication as prescribed.8 Moreover, various studies have concluded that
medication adherence behaviour in hypertensive patients is not satisfactory11–14 and vary greatly in different countries
such as 30.2% in European country,11 34.9% in China,15 38.6% in India,16 24.9% in Ethiopia,17 27.9% in Saudi Arabia,12
85% in Lebanon14 and 43.5– 72% in Nepal.13,18
Treatment adherence is essential for effective control of HTN19 and several methods are available to assess the
patient’s adherence behavior. The most effective biological methods (measuring drug level in plasma) are relatively
costly and impractical for use in large populations and clinical settings.20,21 Therefore, physicians’ estimates and patients’
self-reports are more practical to assess their adherence level.22 Different medication adherence self-report scales have
been developed and used in different therapeutic settings.20,21,23,24 One of the frequently used scales for hypertensive
patients is the Hill Bone Compliance to high blood pressure Therapy Scale (HBCTS) developed by Kim et al.22
The Hill Bone scale (HBCTS) based on patient’s self-report was designed in the form of a rating scale for use by
health care professionals to assess patients’ adherence to anti-hypertensive therapy in three main domains: i) medicationtaking ii) salt intake restriction, and iii) appointment keeping.22,25 Control of hypertension depends on adherence to salt
restriction, regular medication and follow-up; thus, assessing adherence to all these behaviors is essential among
hypertensive patients. The psychometric properties of HBCTS have been evaluated in several countries, including
Poland,26 Namibia,27 Korea,28 Turkey,25 Portugal29 and Saudi Arabia12 and found that scale was suitable for use in
primary care settings.22,25,27,29 Though, the German and Persian versions of HBCTS were unreliable and not valid
enough to use among the general population,21,30 some studies found sufficient internal consistency and validity of
medication-taking subscale only.31,32
May Measurement Month 2019, a screening campaign conducted in 30 districts of Nepal, reported that 27.5% of the
total participating population had hypertensive blood pressure in Nepal. Among them, only 37.5% regularly took antihypertensive medication and blood pressure was under control only in 54.3% of those taking anti-hypertensive
medication.33 STEPwise Approach to NCD Risk Factor Surveillance (STEPS) survey Nepal reported that almost 90%
of the diagnosed hypertension were not treated.34
In Nepal, few studies have been conducted to assess adherence to anti-hypertensive therapy using various tools, however,
those tools were not reported to translate into Nepalese language, checked cultural acceptability and carried validity
testing.13,18,35 Although the general medication adherence measurement scale has been recently validated among Nepalese
patients,36 there is a lack of a specialized valid, reliable, and concise scale to measure medication adherence among Nepalese
patients with hypertension. Variation in knowledge level, cultural diversity, lifestyle and socioeconomic statuses among the
Nepalese population may affect the adherence level. A valid, reliable and efficient measurement tool is needed to assess the
level of adherence to HTN treatment among the Nepalese population. Thus, we aimed to undertake the translation, cultural
adaptation, and validation of the English version of HBCTS into Nepalese language among hypertensive patients.

Methods
Study Design and Settings
The cross-sectional study was conducted to translate, culturally adapt, and validate the English version of the HBCTS
(see Appendix 1a), developed by Kim et al, into Nepali language.22
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The study was conducted among patients visiting four randomly selected primary Healthcare centres (PHCCs) of
Kathmandu district, namely Sangla PHCC, Bishnudevi PHCC, Gokarneswor PHCC and Ramghat PHCC. Kathmandu is
the capital and the largest metropolitan city of Nepal with social, ethnic and cultural diversities that cover the largest urban
agglomeration in the Kathmandu valley.37 Kathmandu district has eight PHCCs38 at the local level to provide essential health
care services, public awareness, health education and promotion for lifestyle modification, health screening, and monitoring
programs to prevent NCDs. Also, anti-hypertensive medications, and regular BP monitoring services are targeted to the
patients with HTN. On average, 30–40 patients visited each PHCC per day for various reasons during the study period. In
addition, approximately 5–6 patients came for BP monitoring or follow up for anti-hypertensive therapy.

Study Population, Inclusion and Exclusion Criteria
Native Nepalese patients (18 years and above) diagnosed with HTN (confirmed by the clinical information and diagnosis
made in the OPD ticket of visited patients) and who were under anti-hypertensive therapy for at least six months and who
visited selected PHCCs in Kathmandu district between March to May 2021 were enrolled in the study using
a convenience sampling technique. Participants who were not interested and not taking hypertensive medication even
if he/she was diagnosed with hypertension by healthcare personnel were excluded from the study. Healthcare personnel
of PHCCs measured BP of the patients using aneroid sphygmomanometer, and based on their BP reports, they were
diagnosed in their respective OPD card as hypertensive or not. Patient’s OPD card was taken to confirm hypertensive
patients, and those confirmed were selected for the study.
For exploratory factor analysis, most studies performed a subject-to-item ratio of (5–20):1 as the rule of thumb.26,30,39
This ratio gives 70% correct factor structure. Thus, the sample size for this study was calculated based on the 20:1
ratio.40 As there are total 14 items in the HBCTS, sample size was calculated as 280 (14*20).

Ethical Consideration
The ethical approval for the study was taken from the Institutional Review Committee of Nobel College, Kathmandu,
Province Bagmati, Nepal (approval ID: Ref. IRC330/2020). Official administrative permission was obtained from the
respective PHCCs and the municipalities. The study was conducted in accordance with the Declaration of Helsinki. Total
282 participants were informed about the aims of the study, and both written and verbal informed consents were taken
from them before they were enrolled in the study. Participants were also assured about their voluntary participation,
anonymity, and confidentiality of information. Consent from the participating experts was also taken to form an expert
review committee in written form.

Research Instrument
The instrument used for this study included questionnaire with socio-demographic (age, sex, religion, marital status,
education, occupation),health-related data (current BP status, duration of diagnosis and medication use) and Hill-Bone
Compliance to High Blood Pressure Therapy Scale (HBCTS).
The HBCTS was developed by Kim et al in 2000, which consists of 14 items, divided into 3 subscales: medicine
taking (9 items), reduced salt intake (3 items) and appointment-keeping (2 items). Every item of the tool is scored on
four-point Likert scale (1= none of the time, 2= some of the time, 3= most of the time and 4 = all of the time). The total
score ranges from the lowest 14 to the highest 56. A score of 14 represents perfect adherence, and a score greater than 14
represents non-perfect adherence.22 Item 6 ie, “How often do you make the next appointment before you leave the
doctor’s office?” needed reverse scoring.

Translation and Cultural Adaptation
After receiving permission from the original developer of the English version of the HBCTS, the tool was translated into
Nepalese-language. The standard translation process, ie, WHO process of translation and adaptation of instruments based
on four steps, was adopted.41
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Forward translation: Two native Nepali-English bilingual translators, having previous translation experiences,
independently translated the English version of the scale to its corresponding Nepalese version. Third bilingual translator,
along with the translation coordinator, reconciled both translations and resolved any discrepancies.
Backward translation: The reconciled version was then translated into English by two bilingual translators with
medical background and who were blinded to the original questionnaire.
Expert panel discussion: Expert panel was formed by the study team for cultural adaptation. An expert committee
comprised of Nursing professors, lecturers, and pharmacy academicians. The back-translated versions were discussed,
reviewed, and compared with the original version among the expert panel. Based on discussion and experts’ opinions,
improvements were made to develop a culturally acceptable version of the tool. The panel approved the Nepalese version
of the tool for pre-testing after reaching a consensus.
Pre-testing: In the last step, pre-testing and cognitive interviewing of the translated tool were done. After pre-testing,
the data collectors’ comments and suggestions were reviewed, discussed with the experts’ team, and the wording,
grammatical and typographic errors were corrected. Then, the final revised pre-tested version of the translated tool was
subjected to psychometric analysis (see Appendix 1b).
Nepalese version of the HBCTS tool was generated through the processes of translation and cultural adaptation, with
no significant difficulties during the process. However, some minor changes were made to maintain the integrity of the
questions. Pre-testing also showed no difficulties among participants to understand all questions of the translated tool.
Finally, the expert panel reviewed the translated tools for cultural adaptation.

Validity and Reliability Analysis of the Tool
Face Validity
The face validity of the Nepali Version of the HBCTS tool was based on pre-testing feedback. Pretesting was conducted
among 32 patients visiting the outpatient department of a community Hospital (Council of community health services) in
Kathmandu to verify the clarity and understandability of the translated Nepalese version of the tool. Participants were
asked if they had any difficulty or confusion in understanding the questionnaire, and were also approached for any
suggestions to improve the quality of the questionnaire. None of the participants reported any disagreement and
difficulties in understanding the questionnaire, while some suggested minor changes in words to enhance the clarity of
the questionnaires. All of their suggestions were taken into consideration and addressed while revising the questionnaires.

Content Validity
The original HBCTS tool was evaluated for content validity and used to measure treatment adherence in many
studies.26,27,32 However, to maintain the content validity of the translated tool in the Nepalese context, it was subjected
to subject experts in Nepal, who were medical and nursing professors. The opinion and views of the experts were
analysed, and the tool was revised accordingly with minor language corrections.

Construct Validity
The construct validity of the Nepalese version of the HBCTS was evaluated with exploratory factor analysis (EFA) using
principal component extraction with varimax rotation on 14 items of the scale. Eigen values associated with each factor
was analysed before extraction. Factors having more than 1 eigen value were extracted. A scree plot was further used to
confirm the number of factors.

Known Group Validity
It was hypothesized from previous findings that medication non-adherence among hypertensive patients was significantly
associated with the patient having more than one medication per day and the patient taking medication for more than 10
years in Nepal.13,18 As there was no cut off value in the HBCTS, the patient adherence level was divided into perfect
adherence (score 14) and non-perfect adherence (score >14). Chi-square test was used to evaluate the association
between perfect medication adherence (both overall treatment adherence and medicine taking adherence subscale) and
more than one medication user and patients taking hypertensive medication for more than 10 years. A p-value less than
0.05 was considered statistically significant.
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Data Collection and Statistical Analysis
Eligible patients visiting PHCCs were approached for data collection. First, participants were explained about the study
objectives and written informed consent was obtained from them. Then, the trained enumerators collected data. Literate
participants were allowed to complete the questionnaire themselves, while the enumerator facilitated participants who
asked for support to complete the questionnaire. Personal and health-related data were collected in the convenient area,
and BP was reported from their hospital OPD card.
Statistical analysis, including EFA, was performed using the Statistical Package for Social Science (SPSS) version 25.
Socio-demographic and health-related data were analysed using descriptive statistics such as mean ± standard deviation,
frequency, and percentage. Cronbach’s alpha coefficient was used to measure the internal consistency and reliability of
the items in the scale. A coefficient value greater than 0.70 indicated a high level of internal consistency.42
The sampling adequacy and appropriateness of data for factor analysis were assessed by estimating Kaiser-MeyerOlkin (KMO) statistics and Bartlett’s test of sphericity; KMO has to be more than 0.5 to be considered acceptable.43

Results
Socio-Demographic Characteristics of Respondents
Out of 282 respondents under anti-hypertensive therapy, 52.5% were male. Mean age±SD was 58.49±12.44 years.
Majority of respondents were residing at urban residence (62.8%) and were married (89.4%) and living with a spouse
(Table 1).
Table 1 Socio-Demographic Characteristics of Respondents (n =282)
Parameters

Frequency

Percentage (%)

Age (years)

Below 40

30

10.6

(Mean±SD = 58.49±12.44)

41–60

125

44.4

Above 61

127

45

Male

148

52.5

Female

134

47.5

Urban

177

62.8

Rural

105

37.2

Illiterate

70

24.8

Literate

212

75.2

Married

252

89.4

Unmarried

2

0.6

Divorced/separated

5

1.8

Widow/widower

23

8.2

Nuclear

129

45.7

Joint

153

54.3

Employed

37

13.1

Unemployed

34

12.1

Retired

76

27

Household

66

23.4

Self-employed

69

24.4

Sex

Residence

Education status

Marital status

Family type

Employment status

Patient Preference and Adherence 2022:16

https://doi.org/10.2147/PPA.S349760

DovePress

Powered by TCPDF (www.tcpdf.org)

961

Dovepress

Shakya et al

Health-Related Characteristics of Respondents
Of the respondents, 42.2% had a family history of HTN, 47.9% had comorbidities, among which diabetes was the
common (52.6%). Majority of respondents (85.5%) took one medicine per day, and amlodipine was the frequently used
(70.9%) anti-hypertensive medication. Mean duration of diagnosis and medication were 7.34±6.54 and 6.37±5.92 years,
respectively. Also mean systolic and diastolic blood pressure of respondents were 126.76±13.66 mm of Hg and 82.16
±8.33 mm of Hg, respectively (Table 2).
Table 2 Health-Related Characteristics of Respondents (n =282)
Characteristics

Frequency

Percentage
(%)

Family history of HTN

Yes

119

42.2

Relation with patient

Spouse

35

29.4

Parents (father/mother)

50

41.0

Sibling

17

14.3

Offspring

17

14.3

Presence of comorbidity

Yes

135

47.9

Comorbid condition (n=135)

Diabetes

71

52.6

Heart disease

21

15.6

Thyroid disease

10

7.4

Gastritis

7

5.3

Kidney disease

6

4.4

Other (arthritis, COPD, asthma cancer, gout, etc.)

14

10.3

1

241

85.5

2

33

11.7

3

8

2.8

Amlodipine only

197

69.9

Losartan only

19

6.7

Metoprolol only

8

2.8

Combination of medicines (amlodipine, losartan, atenolol,

58

20.6

(among n=119)

Number of medications per day

Medications consumed by patients

ramipril, prazosin, etc.)
Duration of diagnosis (years) (mean± SD)

7.34±6.54

Duration of medications (years) (mean± SD)

6.37±5.92

Systolic BP (mm of Hg) (mean± SD)

126.76±13.66

Diastolic BP (mm of Hg) (mean± SD)

82.16±8.33
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Table 3 Summary of Participants’ Response to HBTCS (n =282)
Subscales

Level of Adherence

Adherence to medication taking (9 items)

Perfect adherence (score = 9)

127

45.0

Non- adherence (score >9)

155

55.0

82

29.1

Non- adherence (score >3)

200

70.9

Perfect adherence (score = 2)

175

62.1

Non- adherence (score >2)

107

37.9

30

10.6

252

89.4

Adherence to reduce salt intake (3 items)

Adherence to appointment keeping (3 items)

Overall treatment adherence (14 items)

Frequency

Perfect adherence (score = 3)

Perfect adherence (score =14)
Non- adherence (score >14)

Percentage

Participants’ Response to the HBCTS
In the adherence assessment (n=282), the mean score of overall adherence was 17.85±3.87 (14–56) points. Mean scores
of medicine taking adherence, reduced salt intake, and appointment keeping were 10.63±2.55, 4.16±1.12 and 3.06±1.07,
respectively. The question “How often do you take someone else’s HBP pills?” had the majority of respondents (96%)
who answered never (See Appendix 2). Only 10.6% respondents were perfectly adherent to all subscales of HBCTS
scale, while 62.1% were perfectly adherent to appointment keeping only and 45% perfectly adherent to medication taking
only (Table 3).

Sampling Adequacy and Sphericity
Since the KMO statistic was 0.877 (ie, >0.6), it indicated that the sample size was adequate for factor analysis. The
p-value of the Bartlett test of homogeneity of variances (sphericity) was 0.000 (< 0.001), which reflected that the variance
was different for various components from 1 to 14 items of questionnaires. Also, the significant Bartlett test result
indicated that correlations between items were sufficiently large for PCA (Table 4).

Construct Validity of the Tool
The correlation matrices determinant was 0.007, greater than 0.00001, so none of the variables created any problem.
Therefore, all questions or items were understood as correlated, and no questions were removed at this stage (see
Appendix 3). Principal component analysis showed a total of three factors having eigen value (sums of squared loadings)
more than one (see Appendix 4). Similarly, the scree plot test also showed three components with more than 1 eigen
value (Figure 1). Therefore, three factors were extracted as per the Kaiser’s criterion. These three factors, in combination,
explained 55% of the variance. Hence, PCA was conducted on three factors with orthogonal rotation (varimax) (see
Appendix 4). All items retaining in each factor have loading more than 0.4 (Table 5).

Table 4 KMO and Bartlett’s Test
Kaiser–Meyer–Olkin Measure of Sampling Adequacy

0.877

Bartlett’s Test of Sphericity

Approx. Chi-Square

1374.657

Df

91

Sig.

<0.001
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Figure 1 Scree test.

Hill-Bone questionnaire originally contains three subscales. The distributions of questionnaires among three factors
are presented in Table 5. Among nine items of medicine taking domain of the HBCTS tool, eight items were retained in
factor 1. Similarly, factor 2 retains two items of reducing sodium or salt intake and two items of appointment keeping,
and factor 3 retains one item of reducing sodium intake and one item of the medicine-taking domain of the original tool
(Table 6).

Known Group Validity
The overall perfect adherence and medicine taking adherence subscale were significantly associated with the duration of
medication administration (more than 10 years). However, a significant association was not reported with the number of
medication taking variable (more than one pill per day) (Table 6).

Reliability and Internal Consistency
The composite alpha value was 0.846 (ie, 84.6%). Only one item showed a slightly higher alpha value ie 0.855 than the
composite value (0.846). That means that items could be deleted to enhance reliability. However, a coefficient value
greater than 0.70 indicated a high level of internal consistency. Alpha values ≥0.7 were considered satisfactory. Item-tototal correlation ranged from 0.397 to 0.713 (Table 7).

Discussion
Since control of HTN depends on patient’s adherence to therapy, assessing adherence to the same is a major step in
controlling high BP and preventing complications among hypertensive patients. In Nepal, the increasing prevalence of
HTN urges the identification of determinants of poor adherence towards anti-hypertensive therapy.44 For that, initially
there is a need of valid and reliable tool for the measurement of treatment adherence. Unfortunately, there is a lack of
a standard, specific validated tool in the Nepalese version to assess adherence of Nepalese patients to anti-hypertensive
therapy. Therefore, the most widely followed and utilized medication adherence tool for hypertensive patients ie, HBCTS
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Table 5 Exploratory Factor Analysis by Varimax Rotation with Kaiser’s Normalizationa
Items

Name of Items

Original Domain

Component
1

2

3

12

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

Medicine-taking

0.720

0.164

0.155

14

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

Medicine-taking

0.710

0.323

0.206

8

How often do you forget to get prescriptions filled?

Medicine-taking

0.704

0.255

−0.108

9

How often do you run out of HBP pills?

Medicine-taking

0.700

0.260

0.023

11

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

Medicine-taking

0.695

0.189

0.236

2

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

Medicine-taking

0.678

0.174

0.086

10

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

Medicine-taking

0.629

0.222

0.233

1

How often do you forget to take your HBP medicine?

Medicine-taking

0.624

−0.053

0.124

6

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

AppointmentKeeping

0.239

0.760

−0.040

4

How often do you add salt to your food before you eat it?

Reduce salt intake

0.173

0.722

0.229

3

How often do you eat salty food?

Reduce salt intake

0.089

0.664

0.334

7

How often do you miss scheduled appointments?

Appointment-

0.236

0.622

−0.066

Keeping
5
13

How often do you eat fast food?

Reduce salt intake

0.079

0.084

0.733

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

Medicine-taking

0.258

0.096

0.723

a

Notes: Rotation converged in 5 iterations. Bold number indicate highest loading value.

Table 6 Chi-Square Test of Adherence Level with Duration of Medication and Medication Number
Potential Known Predictors of
Medication Adherence

Adherence to Medication Taking (9
Items)

Overall Treatment Adherence (14 Items)

Perfect Adherence
(Score = 9)

Perfect Adherence
(Score = 14)

Non- Adherence
(Score >9)

Non- Adherence
(Score >14)

Duration of medication
10 or less than 10 years

97

133

18

212

More than 10 years

30

22

12

40

Chi-square

4.126

10.376

p-value

0.042*

0.001**

Medication number
One pill

110

131

25

216

More than one pill

17

24

5

36

Chi-square

0.247

1.22

p-value

0.619

0.727

Notes: **Significant at the 0.01 level (2-tailed) *Significant at the 0.05 level (2-tailed).
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Table 7 Reliability Analysis of Nepali Version of Hill Bone Questionnaires (n =282)
Items

Corrected Item-Total Correlation

Squared Multiple Correlation

Cronbach’s Alpha if Item Deleted

1

0.412

0.268

0.841

2

0.556

0.419

0.832

3

0.438

0.341

0.840

4

0.504

0.398

0.835

5

0.248

0.138

0.855

6

0.509

0.384

0.837

7

0.439

0.292

0.840

8

0.558

0.481

0.832

9

0.610

0.510

0.829

10

0.592

0.455

0.835

11

0.621

0.570

0.829

12

0.606

0.545

0.831

13

0.397

0.217

0.843

14

0.713

0.571

0.828

Note: Composite Cronbach’s alpha 0.846.

was taken to translate into Nepalese language, culturally adapt and validate in Nepalese context to assess the medication
adherence of Nepalese hypertensive patients.
Initially the tool was translated and pre-tested to check its cultural applicability and acceptability by Nepalese
hypertensive patients. None of the participants objected the applicability and acceptability of the tool, however, gave
minor comments and suggestions to enhance the comprehensibility of the questionnaire in Nepalese cultural context.
Furthermore, to enhance acceptance of the questionnaires, along with patients’ comments, critical comments and
suggestions from experts’ team comprising nursing and pharmaceutical academicians were sought to confirm the
content validity and cultural acceptability; and the tool was revised based on their comments. Additionally, the
discussion with expert team inferred the need for statistical analysis. For that, EFA was performed using principal
component analysis (PCA), and the analysis reported and confirmed three constructs in the tool with the eigen value
greater than one and this was also supported by the scree plot. It was similar to the original tool22 confirmed in
many other validation studies, such as the Polish version of the Hill-Bone tool.26,39
However, the components in each factor retained were not identical to the original tool. Some components were not
differentiated into three factors as of the original study. Appointment keeping and reduced salt intake components were
mixed in the same factor, and item number 13, which initially belonged to the medicine taking domain, was also shown to
retain with reducing salt intake component in factor 3. Similar to our results, many other translations and validation studies
also showed variations in the component loading in each factor.26,39,45 Chinese version showed four factors with two
components for medicine taking, one for salt intake and one for appointment keeping.45 Similarly, Polish, and Malay
versions also showed improper loading of components in three factors.26,39 The difference in theoretical concept and
practical elucidation of the components in each factor could be due to less relevance of those particular questionnaires to the
Nepalese context. This study considered patients residing in the community and visiting primary healthcare centres, where
the government provides basic health services including few antihypertensive medicines. They usually do not have
a practice or culture of using or sharing others’ medication, eating fast food, and regular appointment taking for their
treatment. In developing countries like Nepal, healthcare providers usually advise patients to come for regular hospital visits
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on a fixed date of follow ups. Therefore, further in-depth study is still essential to justify this finding. Additionally, the
KMO and Bartlett’s test conducted before the EFA showed sufficiency of sample size (KMO = 0.877, p-value =0.000).
Therefore, the inadequacy of sample size for the impaired distribution of components in each factor during EFA cannot be
ruled out.
Similarly, in order to strengthen the validity of tool, we performed a correlation test between the known predicting
factors of medication non-adherence among hypertensive patients in Nepal such as duration of treatment and number of
medications as reported in previous studies with perfect non-adherence and perfect adherence determined by the use of
translated Nepalese HBTCS;13,18 however, the duration of treatment only showed a significant relationship with
medication adherence in chi-square test. This probably was due to 100% perfection criteria of the original tool for
perfect adherence and non-adherence.22 HBCTS tool gives either perfect or non-perfect adherence behavior of patients
but does not provide a cut-off point for optimal and poor adherence as in other adherence scales like the Morisky scale,24
thus, limiting the clinical outcome correlation with adherence.45 Therefore, the appropriate cut-off point is to be used to
categorize the adherence score, which was also noted in a study by Pan et al.45 Similarly, the salt reduction and
appointment taking-related items require further study whether to include or exclude while determining medication
adherence level in the Nepalese context. Furthermore, as Pan et al suggested, along with salt reduction by food intake
consideration, the physical activities, cigarette smoking and alcohol consumption-related factors can also be considered
in further development of the tool in future.45 As the purpose of the study was only to translate, culturally adapt and
statistically validate the translated tool among Nepalese hypertensive patients, no modification was made in the original
tool, but some recommendations have been discussed for future study.
All 14 items were retained, and no component was removed as the reliability assessment resulted in reliable internal
consistency for Nepalese version of the HBCTS.42 The calculated Cronbach alpha for all 14 items of HBCTS was 0.846,
and removal of any item did not show any significant increase in the alpha value. Previous validation studies of this tool
in various languages also revealed reliable overall alpha values such as Turkish version 0.72,25 Polish 0.851,26 Chinese
version 0.857,45 and did not remove any items. However, the components were not loaded appropriately into each factor
as in the Turkish, Polish, and Chinese versions of the original tool.25,26,45 Similarly, Uchmanowicz et al had not reported
the alpha value of the subscale because of the deficient number of items in the subscale.26 However, we calculated the
alpha score of subscales in this study. Although the items for subscale was low, all three subscales extracted had not
shown much low Cronbach alpha score [“medication taking” subscale (9 items) was 0.853, “reduce salt intake” subscale
(3 items) 0.496 and “appointment keeping” subscale (2 items) was 0.645]. Krousel-wood et al argued that reduced salt
intake subscale may not be acceptable because of the lower alpha value.36 However, it can be accepted and applied as the
subscale retained only three items. Furthermore, national-level large-scale studies among a wide range of Nepalese
hypertensive patients are recommended to explore an improved alpha value of reducing salt intake subscale.

Strengths and Limitations
This is the first study to translate, culturally adapt and validate English version of HBCTS into Nepalese language. It
provides a validated tool to study the medication adherence of hypertensive patients in Nepalese language. In addition, it
forms the preliminary foundation to carry out the further studies on developing appropriate Nepalese tool for measuring
the medication adherence and factors associated with medication non-adherence among hypertensive patients of Nepal
including Nepalese speaking community.
Similarly, the study retains some limitations. First of all this was a cross-sectional study conducted using a nonprobability sampling and the tool used for assessing treatment adherence was a self-reporting tool. Thus, there is a risk of
reporting and social desirability bias. Secondly, the study collected the response of hypertensive patients visiting PHCCs
of certain region of Kathmandu, Province Bagmati only, but could not able to cover the wide range of hypertensive
patients living in different administrative sectors, geography variation and diverse cultural background of hypertensive
people living in the country, and those visiting various levels of healthcare institutions. Thus, in future studies, inclusion
of a larger sample size with diverse cultural community of Nepal offers better opportunities to test the instrument.
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Conclusion
The Hill-Bone compliance to high blood pressure therapy scale was successfully translated, culturally adapted, and checked
for the reliability and validity of translated tool. The reliability and validity studies confirmed that the tool can measure
treatment adherence amongst patients with hypertension in Nepal as well as Nepalese speaking community outside Nepal.
However, further validation studies are recommended to carry out among large population representing wide range of diverse
Nepalese community to strengthen its validity and relevance among Nepalese patients with hypertension.
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