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Background: Hypertension is the leading cause of death from cardiovascular disease. Non-adherence to treatment and lifestyle 
modification are the key drivers of suboptimal blood pressure control and cardiovascular events.
Objective: To assess the reliability and validity of the Amharic version of the Hill–Bone Adherence to High Blood Pressure Therapy 
Scale (HBTS) among Ethiopian hypertensive patients.
Methods: A cross-sectional study was conducted among 294 hypertensive patients at two health facilities from 1st October to 30th 

December 2021 using the culturally adapted HBTS. Psychometric properties were assessed in terms of acceptability, internal 
consistency, construct validity, and predictive validity. Statistical Package for Social Sciences version 26 was used to perform 
statistical tests at a significance level of p-value <0.05. The Statistical Package for Social Sciences AMOS version 26 was used for 
the confirmatory factor analysis.
Results: Cronbach of the 14-item HBTS was initially 0.801. After excluding one item from the appointment-keeping subscale, 
Cronbach of the modified 13-item HBTS was 0.806. The initial principal component analysis revealed four constructs for the 14-item 
and three for the 12-item with a total explained variance of 58.65% and 55.73%, respectively. The confirmatory factor analysis failed 
to fit the observed items with the latent subscales. The predictive validity test showed that the modified 12-item Amharic version was 
correlated (r= 0.118;p<0.043) with systolic blood pressure.
Conclusion: The modified 13-item Amharic version of the HBTS is a reliable and valid tool with adequate psychometric properties. It 
can be used to assess adherence to antihypertensive medications in Amharic-speaking patients in Ethiopia.
Keywords: hypertension, reliability, Hill-Bone adherence to high blood pressure therapy scale, validity, Ethiopia

Background
Hypertension (HTN), defined as sustained high blood pressure (BP)1 is the leading preventable risk factor for cardio-
vascular events, cerebrovascular, renal disease, and other end-organ damage.2 It affects more than 1.13 billion people 
worldwide and is responsible for more than 10.4 million preventable deaths globally each year.3–5 This high burden is 
perplexing with unacceptably poor awareness, care, and control worldwide, particularly in low and middle-income 
countries.6 HTN prevalence in Sub-Saharan Africa is estimated to be 20.95% by 2020.7 Despite underdiagnosis, 
treatment, and control, there has been a significant increase in urban areas.8–10 In Ethiopia, the prevalence of HTN is 
estimated to be 19.6%, with a higher rate in the urban population (23.7%) than in the rural population (14.7%).
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Effective BP control is essential to reduce mortality and end-organ damage related to HTN.11,12 Despite this, optimal 
HTN control is rarely achieved, and the primary cause of this failure to achieve adequate BP control is frequently 
attributed to patients’ failure to adhere to a prescribed treatment regimen.13 Adherence is the extent to which a person’s 
behaviour of taking medication, following a diet, and/or executing lifestyle changes corresponds with agreed recom-
mendations from a health care provider.14

Non-adherence to antihypertensive medication is linked to several factors, including social and economic factors, 
healthcare team and system-related factors, condition-related factors, therapy-related factors, and patient-related factors.14 

Resolving the massive non-adherence problem demands an appropriate assessment of patients’ medication adherence levels 
using direct and indirect approaches. Measuring drug concentration (or a metabolite) in body fluids and directly observed 
therapy are examples of direct approaches.15 In contrast, indirect approaches include evaluating the clinical response, 
performing pill counts, determining rates of prescription refills, self-reported questionnaires, scales, and electronic medication 
monitors.16 Although each approach has advantages and disadvantages, self-reported scales have the benefits of being 
inexpensive, easy to administer, non-intrusive, and able to provide information on attitudes and beliefs and hence are easily 
adaptable to varied patient populations and settings.7,15,17,18

There are several self-reported tools to measure adherence in hypertensive patients, but the most common one is the 
Morisky Medication Adherence Scale (MMAS), an eight-item validated tool.19 Even though it is validated in different 
settings, it has limitations like the inability to measure lifestyle modification-related elements.17 Thus, it is imperative to 
use another tool that is valid and addresses the above limitations such as Hill–Bone adherence to the high blood pressure 
therapy scale (HBTS). In addition to measuring medication adherence, HBTS measures lifestyle (salt intake) and 
appointment-keeping unlike MMAS.20

As simple, reliable, and valid, tools are required for accurate estimation of adherence level and its predictors, 
psychometric tests of tools used to assess treatment adherence to antihypertensive treatment were hardly studied in 
Ethiopia. Therefore, our study aimed to assess the reliability and validity of the Amharic version of the Hill-Bone high 
blood pressure therapy scale (HBTS-Am) in Ethiopian hypertensive patients.

Materials and Methods
Study Design and Setting
A hospital-based cross-sectional study design was conducted among ambulatory hypertensive patients of Tikur Anbessa 
Specialized Hospital (TASH) and Saint. Paul’s Hospital Millennium Medical College (SPHMMC) from 1st October to 
30th December 2021. These two hospitals are among the largest teaching hospitals in the country, educating a large 
number of undergraduate and graduate students. Furthermore, they offer specialties and sub-specialties not found in other 
public or private institutions.

Patient Recruitment and Data Collection Procedure
Adult hypertensive patients (18 years and above) who had regular follow-ups at least for six months, those who were 
taking at least one antihypertensive medication and those with complete medical records were included in the study. The 
study excluded newly diagnosed hypertensive patients, patients with gestational hypertension, and those who did not give 
consent to participate.

Sample Size Determination
Even though there is no general agreement about the size of the sample required for factor analysis, some authors 
recommend a rule of thumb regarding the minimum ratio of participants to variables (2:1) or extracted factors (20:1).21 

Based on evidence from the previous study, a subject-item ratio of 20:1 was used to calculate the sample size. Since the 
Hill–Bone scale contains 14 questions, a minimum sample size of 280 patients was required22 adding 5% contingency, 
a total of 294 hypertensive patients were included in this study.
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Data Collection and Management
A data collection tool was prepared from a review of the literature to capture the sociodemographic and clinical 
characteristics of the patients. The data collection instrument had four sections (sociodemographic characteristics; patient 
medical and medication history; 14-item HBTS-Am; and details of the prescribed regimen, clinical outcome parameters, 
and comorbidities). Data was collected using an interview and medical record review.

Instruments
HBTS Translation and Cultural Adaptation
HBTS assesses patients’ three important behavioral domains of HTN treatment including medication compliance, 
appointment keeping, and salt intake. The scale consists of 14 items in three subscales. Each was graded according to 
a four-point Likert scale ranging from 1 (All of the Time) to 4 (None of the Time).

First, permission for translation of the HBTS into the Amharic version was obtained from the original developer of the 
English version of the HBTS. Then, it was translated into Amharic language and back-translated into English by bilingual 
speakers of both languages, including expert physicians, clinical pharmacists, and nurses. The changes were made to reflect 
the local culture. The World Health Organization’s guidelines for linguistic validation and translation were also followed.23

The translation process was based on the five-stage process and proceeded as follows: 1) forward translation into Amharic by 
two independent translators which include one Expert physician and bilingual personnel; 2) synthesis of translated versions 
where the two translations were examined by a team including expert physician, expert clinical pharmacist and the principal 
investigator (target language); 3) backward translation (blind) which includes one physician and expert clinical nurse; 4) 
synthesis of translated versions (original language) which involves members of the research team; 5) pretest of synthesized 
translated version: cognitive debriefing and cultural equivalence.24 The changes made to the original HBTS were; 1) “How often 
do you shake salt on your food before you eat it?” was changed into “How often do you add salt before you eat it?” because 
“shaking salt” is unusual in Ethiopian culture; 2) “How often do you eat fast food?” was changed in to “How often do you eat fast 
foods (Chips, fried food, sandwiches)?” because fast food may not be well understood in Ethiopia, hence examples were given.

Statistical Analysis
Data were entered into Epi info 7.1.0.6 and analyzed using Statistical Package for Social Science (SPSS) software 
version 26.0. Frequency, mean, percentage, median, and standard deviation (SD)) were used to report descriptive data. 
The psychometric properties of the HBTS-Am were assessed by testing the reliability and validity of the tool as follows:

Acceptability
The acceptability of the HBTS-Am was assessed in terms of difficulty in answering the questions, percentage of missing data, 
response rate, the time needed to complete the questionnaire, and upsetting nature, confusion, and difficult words in the 
questionnaire.

Reliability
The reliability of scales was assessed by measuring the internal consistency of HBTS-Am using Cronbach’s α coefficient. 
Cronbach’s alpha value >0.70 was considered acceptable and item-total correlation was also examined with a value of >0.3 
was considered acceptable.25

Construct Validity
Principal component extraction (PCA) was used to assess the construct validity. Factors were extracted based on 
Eigenvalues greater than 1. Items with loading >0.40 within one factor were retained. The appropriateness of PCA 
was checked by estimating the Kaiser-Meyer-Olkin (KMO) test and Bartlett’s test of sphericity. Following the identifica-
tion of a factor solution via PCA, the model construct was further evaluated using confirmatory factor analysis (CFA).
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Predictive Validity
The predictive validity of HBTS was assessed by determining the correlation between the original 14-item scale, the 
modified 13-item Amharic scale, the modified 12-item Amharic scale, the Amharic version medication intake subscale, 
and blood pressure. All statistical tests were performed using a level of significance of p-value < 0.05.

Ethical Approval
Ethical clearance was obtained from the Ethics Review Committee of the School of Pharmacy, College of Health 
Sciences, Addis Ababa University (ERB/SOP/258/13/2021). Permission to conduct the study was sought from the renal 
unit of TASH (PCP/260/13/21) and SPHMMC (PM23/327), and permission to use the HBTS was obtained from Johns 
Hopkins University. The ethical standards outlined in the Declaration of Helsinki for research involving human 
participants were followed in this study. Written informed consent was obtained from participants, and confidentiality 
was maintained through anonymity.

Results
Sociodemographic and Clinical Characteristics of the Participants
A total of 294 hypertensive patients participated in the study with a mean age of 54.5±11.9 years. One hundred fifty-three 
(52%) were females, 264 (89.8%) were married and 16 (5.4%) were illiterate. More than half (60.2%) of the study 
participants were on treatment for less than five years. About 89.1% of the patients have one or more comorbid 
conditions. Most of the participants (66.3%), engaged in regular exercise (Table 1).

Table 1 Sociodemographic and Clinical Characteristics of the Participants (N= 294)

Variables Category N (%)

Sex Male 141 (48)

Female 153 (52)
Age in years 18–44 66 (22.4)

45–64 165 (56.1)

≥65 63 (21.4)
Marital Status Single 17 (5.8)

Married 264 (89.8)

Divorced/Widowed 13 (4.4)
Employment Status Employed 189 (64.3)

Unemployed 64 (21.8)

Retired 41 (13.9)
Level of education Illiterate 16 (5.44)

Primary (grade 1–8) 101 (34.35)

Secondary (grade 9–12) 100 (34.01)
Tertiary (College/ University) 77 (26.20)

Comorbidity Yes 265 (90.1)

No 29 (9.9)
Number of antihypertensive medications 1 95 (32.3)

≥2 199 (67.7)

Antihypertensive dosage frequency Once per day 103 (35)
More than once 191 (65)

Duration of hypertension < 5 years 177 (60.2)

≥ 5 years 117 (38.8)
Treatment duration < 5 years 177 (60.2)

≥ 5 years 117 (38.8)

(Continued)
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Psychometric Properties of the HBTS-Am
The mean (n = 294) score for the 13-item was 18.82 ±3.51 (14–52). Mean scores of medicine-taking adherence, reduced 
salt intake, and appointment keeping were 11.4±4.31, 6.14±1.83, and 2.32±0.67, respectively. Most items had a mean 
score of < 2 except item 4 (how often do you add salt to your food before you eat it) with a mean score of 2.73. None of 
the items had a perfect mean score of 1.

Except for items 1, 3, 4, and 6, most of the items had the highest proportion of respondents who answered “none of 
the time”. Item 1 and Item 3 had the highest number of respondents who answered “some of the time”, ie, (50.7%) and 
(58.5%) respectively. While item 6 had the highest proportion of respondents who answered “all the time”, (96.6%, item 
4 had the highest proportion of respondents who answered “most of the time”, (52%) (Table 2).

Table 1 (Continued). 

Variables Category N (%)

Know the effect of discontinuing medication Yes 283 (96.3)

No 11 (3.7)
Home blood pressure monitoring Yes 249 (84.7)

No 45 (15.3)

Use over-The-counter medications frequently No 196 (66.7)
Yes 98 (33.3)

Do regular exercise No 99 (33.7)

Yes 195 (66.3)

Table 2 Frequency of the Responses to the Amharic Version Hill–Bone Adherence to High Blood Pressure Therapy Scale (HBTS-Am) 
(N=294)

Item 
How Often Do You…….

Mean±SD Response, Frequency (%)

None of the 
Time

Some of the 
Time

Most of the 
Time

All of the 
Time

Forget to take your high blood pressure medicine? 1.56±0.55 137(46.6) 149 (50.7) 8 (2.7) –

Decide NOT to take your high blood pressure medicine? 1.26±0.47 221(75.2) 69(23.5) 4(1.4) –
Forget to get prescriptions filled? 1.14±0.36 256(87.1) 36(12.2) 2(0.7) –

Run out of high blood pressure pills? 1.38±0.51 186(63.3) 104(35.4) 4(1.4) –

Skip your high blood pressure medicine before you go to 
the doctor?

1.36±0.56 201(68.4) 81(27.6) 12(4.1) –

Miss taking your high blood pressure pills when you feel 

better?

1.11±0.34 263(89.5) 29(9.9) 2(0.7) –

Miss taking your high blood pressure pills when you feel 

sick?

1.10±0.32 268(91.2) 24(8.2) 2(0.7) –

Take someone else’s high blood pressure pills? 1.18±0.40 244(83) 48(16.3) 2(0.7) –
Miss taking your high blood pressure pills when you are 

careless?

1.31±0.47 204(69.4) 89(30.3) 1(0.3) –

Eat salty food? 1.84±0.63 84(28.6) 172(58.5) 38(12.9) –
Add salt to your food before you eat it? 2.73±0.64 – 110(37.4) 153(52) 31(10.6)

Eat fast food? (Chips, fried food, sandwiches)? 1.57±0.57 138(46.9) 145(49.3) 11(3.7) –

Make the next appointment before you leave the 
doctor’s office?*

1.04±0.21 – 1(0.3) 9(3.1) 284(96.6)

Miss scheduled appointments? 1.28±0.47 213(72.4) 79(26.9) 2(0.7) –

Overall mean score 1.43±0.46

Note: *Reverse coding. 
Abbreviations: SD, standard deviation; HBTS-Am, Amharic version Hill–Bone adherence to high blood pressure therapy scale.
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Reliability
The Cronbach alpha of the 14 items HBTS was 0.801, and it was 0.771 for medication-taking subscales. Cronbach alpha 
was not calculated for salt intake and appointment-keeping components because they contain only three and two items, 
respectively. A modified scale consisting of 13 items (after the exclusion of item 6 from the original scale) showed 
acceptable internal consistency with Cronbach alpha of 0.806 and item-total correlation of all (>0.3). The item-total- 
correlation coefficients ranged from 0.307 to 0.575 (Mean= 0.440) (Table 3).

Construct Validity
Construct validity was assessed by PCA with Varimax rotation and Kaiser Normalization. First, Bartlett’s test of 
sphericity was used to determine if the sample size was appropriate for factor analysis and to determine if the data 
came from a sample of the normally distributed population. This test showed a statistical significance measure of 
sampling (χ2 = 1044.429, df = 91, P < 0.001), showing that the variance was different for various components of 
questionnaires and correlations between items were sufficiently large for PCA.

The Keiser Meyer-Olkin measure (KMO) of sampling adequacy was 0.813, showing that the samples were good 
enough for factor analysis. PCA with Varimax rotation revealed four underlying constructs among the 14 items 
(Figure 1). The eigenvalue was 4.029 for factor 1, 2.042 for factor 2, 1.136 for factor 3, and 1.027 for the 4th factor, 
respectively. Factor 1 explained 28.78% of the variability in the data, while factor 2, factor 3, and factor 4 explained 
14.45%, 8.117%, and 7.33%, respectively (Figure 1).

The total variance explained by these four factors was 58.65%. All of the 14 items loaded above 0.4. All three items 
of the salt-taking subscale loaded on the first factor. Five of the nine items of the medication-taking subscale loaded on 
the second factor and four of the nine items of the medication-taking subscale loaded on the third factor. Two of the 
appointment-keeping items are loaded on the fourth factor (Table 4).

Following the identification of a four-factor solution via PCA, confirmatory factor analysis (CFA) was used to further test 
the PCA-derived factor model. The first–order CFA models were used. We assumed that the HBTS-Am was composed of four 
distinct correlated dimensions. The degree of fit between the data and the results of the hypothesized models was determined 
using goodness-of-fit indices. The loadings of items and factors were statistically significant at the 0.05 level (t values > 1.96) 
except for item 6 (t = 0.927, P = 0.354). The χ2-associated P value was below the 0.05 significance level (χ2 = 187.210, d.f. = 
71, and P < 0.001). A good model, on the other hand, should have an insignificant P-value. Other fit indices in the model that 
did not achieve acceptable levels include (AGFI = 0.873, CFI = 0.881, and IFI = 0.883), whereas indices like (χ2/d.f. = 2.637, 
GFI = 0.914, and RMSEA =0.075) were in the acceptable range (Table 5).

Table 3 Reliability Analysis of Amharic Version Hill–Bone Adherence to High Blood Pressure 
Therapy Scale (HBTS-Am)

Item 
How Often Do You…….

Corrected Item-Total 
Correlation

Cronbach’s Alpha If 
Item Deleted

Forget to take hypertension medicine? 0.471 0.790

Decide not to take hypertension medicine? 0.575 0.782

Forget to get prescriptions filled? 0.345 0.800
Run out of hypertension pills? 0.448 0.792

Skip hypertension medicine before going to doctor? 0.527 0.784

Miss taking hypertension pills when feeling better? 0.331 0.801
Miss taking hypertension pills when feeling sick? 0.307 0.802

Take someone else’s hypertension pills? 0.346 0.800

Miss taking hypertension pills when careless? 0.482 0.789
Eat salty food? 0.385 0.800

Add salt to food before you eat it? 0.496 0.788

Eat fast food? (Chips, fried food, sandwiches)? 0.474 0.790
Miss scheduled appointments? 0.540 0.785

Cronbach alpha (overall) 0.806
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Predictive Validity
To measure the predictive validity, the correlation between the original 14-item scale, the modified 13-item Amharic 
scale, the Amharic version medication adherence subscale, the modified 12-item Amharic scale, and blood pressure were 
assessed. A significant correlation was seen only between the modified 12-item Amharic scale, and systolic blood 
pressure (Table 6).

Figure 1 The eigenvalue of the fourteen-item Amharic version Hill–Bone adherence to high blood pressure therapy scale (HBTS-Am).

Table 4 Construct Validity of Amharic Version Hill–Bone Adherence to High Blood Pressure Therapy Scale (HBTS-Am)

Questions Initial Component Analysis  
(14-item)

Final Component Analysisb  

(12-Item)

How often do you…. 1 2 3 4 1 2 3

Forget to take HTN medicine? 0.558 0.583
Decide NOT to take HTN medicine? 0.724 0.734

Forget to get prescriptions filled? 0.778 0.771

Run out of HTN pills? 0.589 0.582
Skip HTN medicine before going to the doctor? 0.464 0.453

Miss HTN pills when feeling better? 0.675 0.682

Miss HTN pills when you feeling sick? 0.806 0.806
Take someone else’s HTN pills? 0.746 0.747

Miss taking HTN pills when careless? 0.460 0.451

Eat salty food? 0.788 0.782
Add salt to your food before you eat it? 0.828 0.816

Eat fast food? (Chips, fried food, sandwiches)? 0.752 0.758
Make the next appointment before leaving the doctor’s office?* 0.884

Miss scheduled appointments? 0.489

Notes: *Reverse coding; bafter exclusion of items 6 and 7. Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization. 
Correlations between variables and factors > 0.40. 
Abbreviation: HTN, Hypertension.
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Discussion
The findings of this study confirmed that HBTS-Am has acceptable reliability and validity for the assessment of 
treatment adherence in Ethiopian hypertensive patients. In addition, this study demonstrated that many behavioral 
aspects of the fundamental elements of HTN care and control, such as medication taking, appointment keeping, and 
salt intake reduction are measurable across cultures. Second, we demonstrated that robust psychometric methods can be 
used effectively in a variety of cultural groups, and the data collected by such a scale can be used for educating patients, 
behavioral reinforcement, and making treatment decisions.

Our study revealed that the modified 13-item HBTS showed reasonable internal consistency after excluding one of the two 
items of appointment keeping subscale (Item with reverse coding). This item was deleted because of two reasons. One reason 
is that it is inappropriate for the local setting, where patients do not make appointments. This is similar to the Malay,26 South 
African,27 and Nambian28 versions of HBTS where appointments are given by healthcare professionals. The failure to achieve 
the empirically desired inter-item correlation (<0.3) was the second reason for this item’s deletion. Similarly, this item fails to 
achieve the desired inter-item correlation in the original scale, however, since the author believed that it was premature to 
delete the item due to its clinical importance in assessing patient behavior in the setting it was retained and further tested for 
cross-validation was recommended. However, in our case, we excluded the time since it does not apply to the local setting and 
has a lower inter-item correlation.

Cronbach alpha of the original scale was determined using two community-based samples of hypertensive adult patients 
enrolled in clinical trials to improve HTN care and control named Study 1 and Study 2, respectively. Study 1, entitled 
“Comprehensive high blood pressure care for young black males” was conducted among a sample of 309 men while Study 2 
entitled “Urban African American Community-based HBP control program” was a community-based clinical trial with 718 
samples of hypertensive patients. Cronbach alpha for the total scale was 0.85 for Study 2 and 0.74 for Study 1. In our case, the 
Cronbach alpha of the modified 13-item HBTS-Am was 0.806 which is comparable with the 11-item South African version 
[Cronbach alpha = 0.79],27 the 14-item Polish [Cronbach alpha = 0.80]29 and slightly lower than the 14-item Chinese version 
[Cronbach alpha = 0.857]17 and Nepalese version [Cronbach alpha = 0.846].30 Some other versions like the 12-item Namibian 
[Cronbach alpha = 0.695],28 the 14-item Persian [Cronbach alpha = 0.44]31 and 14-item Turkish [Cronbach alpha = 0.72]32 

demonstrated lower Cronbach alpha compared to our study. The possible rationale behind these discrepancies might be the 

Table 6 Predictive Validity of the 14-Item and 13-Item Modified Hill-Bone Scales and Medication 
Compliance Subscale (Pearson’s Correlation)

Variable Valid  
Number

Ρ P level

14-item scale vs Systolic Blood Pressure (mm Hg) 294 0.044 0.457

14-item scale vs Diastolic Blood Pressure (mm Hg) 294 0.11 0.845

13-item scale vs Systolic Blood Pressure (mm Hg) 294 0.045 0.444
13-item scale vs Diastolic Blood Pressure (mm Hg) 294 0.10 0.860

Medication subscale vs Systolic Blood Pressure (mm Hg) 294 0.03 0.608

Medication subscale vs Diastolic Blood Pressure (mm Hg) 294 0.001 0.985
12-item Amharic scale vs Systolic Blood Pressure (mm Hg) 294 0.118 0.043*

12-item Amharic scale vs Diastolic Blood Pressure (mm Hg) 294 0.049 0.430

Note: *Correlation is significant at the 0.05 level.

Table 5 Model Fit Summary of Amharic Version Hill–Bone Adherence to High Blood Pressure Therapy Scale (HBTS-Am)

Model CMIN CMIN/DF GFI AGFI RFI IFI TLI CFI RMSEA

Default 187.210 2.637 0.914 0.873 0.775 0.883 0.847 0.881 0.075
Independence 1064.409 11.697 0.533 0.461 0.000 0.000 0.000 0.000 0.191

Abbreviations: AGFI, Adjusted goodness of fit index; CFI, Comparative fit index; CMIN/DF, Chi-square minimum; DF, Degree of freedom GFI, 
Goodness of fit index; TLI, Tucker-Lewis index; RMSEA, Root mean square error of approximation.
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difference in the number of items included and the variability of psychometric features of the HBTS from population to 
population due to the nature of items included in the tool that might have intercultural variability. This implies that a scale that 
may have excellent reliability with one population may have only marginal reliability in another. This implies the item requires 
not only linguistic translation and adaptation but also validity and reliability testing before its use across different cultures.

In this study, initial factor analysis generated four components for the 14 items. Following the deletion of one item, three 
components with one item of appointment-keeping component loading on the salt intake were created, resulting in an 
unmeaningful construct. When the two items of appointment keeping subscale (Item 6 and 7) were deleted, it resulted in 
more clustering of items with three components. This suggests that the two items may have a poor correlation with the 
remaining items. Even though the 12-item construct demonstrates a meaningful construct, we believe it is reasonable to 
consider the 13-item construct to be valid. The rationale for this is that, first, the 13-item did not show a meaningful construct 
because a single item cannot be a construct; second, we considered the potential importance of appointment-keeping 
assessment items as it is one of the critical patient behaviors that affect adherence.

The construct validity of the original HBTS showed three components which include medication adherence, salt intake, 
and appointment keeping, whereas, our study showed two components for medication adherence and one component for salt 
intake. This finding is in line with the Persian,31 Malay,26 and South African27 versions, where appointment-keeping was not 
a distinct factor. Although the study’s factor analysis revealed two components for medication adherence, no meaningful 
theoretical concept underpinning each concept was identified. This is similar to the findings of the Chinese17 and Malay26 

versions of HBTS. However, in contrast to this, the Turkish32 and Korean American33 versions of HBTS found two factors 
related to the medication adherence scale which were unintentional and intentional medication non-adherence. This may show 
subtle differences in living habits between cultures can make one item more or less difficult than others in the questionnaire, 
and such changes can affect the statistical or psychometric properties of an instrument.

The original HBTS studies found a significant correlation between BP control and the total scale at follow-up in both study 
1 and study 2. Similar results were seen in the Korean American version,29 where the 8-item HBMA-K demonstrated 
a positive and significant correlation with systolic BP and diastolic BP, perhaps as a result of Korean Americans’ shared 
cultural background with the HBTS population. In contrast, the correlation was found only between 12 items of HBTS-Am 
and DBP in our study. This is in line with the South African version34 where a positive correlation was seen between the 10- 
item scale and DBP. Furthermore, similar to Persian,31 Malay,26 and Germany35 versions, our study found no statistically 
significant correlation between BP and the 14-item HBTS-Am, 13-item HBTS-Am, and medication adherence subscale of 
HBTS-Am. This could be due to differences in participants’ BP control status and interpretation of controlled BP status 
compared to the original study.

Our study has certain limitations. Self-reported questionnaires may introduce recall bias and generalizing the findings 
to other settings and populations is also difficult. Furthermore, we did not check the test-retest reliability of the tool 
which is important for checking its stability over time.

Conclusion
The Amharic version of the Hill-Bone adherence to high blood therapy scale is a valid and reliable scale and can be used 
to assess adherence to antihypertensive medications in Amharic-speaking patients in Ethiopia.

Abbreviations
BP, Blood Pressure; CFA, Confirmatory Factor Analysis; HBP, High Blood Pressure; HBTS, The Hill–Bone Adherence 
to High Blood Pressure Therapy Scale; HBTS-Am, Amharic Version Hill–Bone Adherence to High Blood Pressure 
Therapy Scale; HTN, Hypertension; KMO, Kaiser-Meyer-Olkin; MMAS, Morisky Medication Adherence Scale; PCA, 
Principal Component Analysis; SPHMMC, Saint Paul’s Hospital Millennium Medical College; SPSS,Statistical Package 
for Social Sciences, TASH, Tikur Anbessa Specialized Hospital.
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