
CROSS-CULTURAL VALIDATION OF THE HILL-BONE COMPLIANCE TO HIGH BLOOD

PRESSURE THERAPY SCALE IN A SOUTH AFRICAN, PRIMARY HEALTHCARE SETTING

Objectives: Hypertension is prevalent, under-

diagnosed, and inadequately treated in Black

South Africans. However, few studies have

addressed barriers to hypertension care and

control in this community. The aim of this

study was to validate the Hill-Bone Compli-

ance to High Blood Pressure Therapy Scale

(HB Comp Scale) for use in a South African

primary healthcare setting. This instrument

consists of three subscales, medications-com-

pliance, appointment making, and salt intake.

Methods: A demographic questionnaire and

the HB scale were translated into the first

language of the subjects and then back-trans-

lated into English. Hypertensive patients

(N598) were recruited from primary health-

care clinics in Cape Town. Blood pressure was

measured with an Omron electronic blood

pressure manometer, after 5 min of seated

rest. Item-analysis was conducted to determine

internal consistency of the HB Comp Scale;

Spearman rank order correlations were used to

assess the relationship between compliance

scores and blood pressure.

Results: A modified scale consisting of only 10

items demonstrated reasonable internal con-

sistency (item-total correlations all ..31, and

a standardized Cronbach a of 0.79), with an

average interitem correlation of .26. In addi-

tion, the modified scale had significant pre-

dictive validity in that noncompliance pre-

dicted higher diastolic blood pressures (r5.21,

P,.05) and medication noncompliance

tended to predict higher systolic blood pres-

sures (r5.20, P,.06). Appointment-making

and dietary salt-intake subscales were not

internally consistent.

Conclusions: We demonstrated criterion va-

lidity and internal consistency for a modified

Hill-Bone Compliance Scale, in Black, urban,

hypertensive, South African patients. Results

compare favorably with those from an urban

African-American setting (standardized Cron-

bach a was .74–.84). (Ethn Dis. 2006;16:286–

291)
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INTRODUCTION

Effective treatment of hypertension

reduces mortality and morbidity related

to the end-organ damage.1,2 Despite

this fact, control of hypertension has

rarely been achieved in most people

with hypertension, even by the most

sophisticated healthcare services. The

cause of this failure to achieve adequate

blood pressure control in patients

attending health services is often attrib-

uted to patients’ lack of compliance or

adherence to prescribed hypertension

treatment. The degree of compliance

with medication regimes averages 50%,

while compliance with recommended

lifestyle modifications has been found to

be as low as 10%.3,4 Complex factors

related to the patient, the healthcare

provider, the healthcare system and the

nature and availability of services all

contribute to the levels of compliance

observed in a given setting.5,6

For a true understanding of the

determinants of compliance to pre-

scribed hypertension management,

studies of all these factors are necessary.

To date most studies have focused on

compliance issues related to patient

behavior. Haynes et al3 emphasized that

one of the major impediments to

improving compliance is the difficulty

experienced in measuring compliance. A

systematic review of studies on compli-

ance suggests that asking nonresponders

about the degree of compliance to

treatment and pill counts will only

identify <50% with low levels of

compliance.7 Other means of measuring

compliance can be costly and include

measuring plasma drug levels or using

electronic equipment to ascertain the

number of times that drug containers

have been opened in a given period of

time. Most of these measures are

impractical for usual clinical practice

or for large, community-based studies.

Thus, estimation of compliance to

hypertension treatment in these settings

necessarily reverts to questioning the

patient or, at best, using validated

instruments that elicit patients’ reported

compliance-related activities.

One such questionnaire is the Hill-

Bone Compliance to High Blood Pres-

sure Therapy Scale. (HB Comp

Scale).4,8 This scale was developed, in

part, as a response to earlier instruments

that measured patient’s self reported

compliance.7,8 Morisky et al9 intro-

duced a four-item medication compli-

ance scale for hypertension that con-

sisted of questions focused on forgetting

or being careless in taking blood

pressure pills or failing to take medica-

tion because patients were feeling either

well or sick. Although this instrument

demonstrated reasonable internal con-

sistency and construct validity, it was

later extended by Shea et al,10 and a fifth

question, ‘‘Do you ever miss taking

your blood pressure medication for any

reason?’’ was incorporated. The internal

consistency of this revised scale was
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arho50.71 for 202 subjects drawn

from 2 inner-city hospitals in New

York. Moreover, this revised instrument

correlated strongly with other negative

health behaviors such as cigarette smok-

ing and alcohol-related problems, and

was associated with a pattern of care in

which subjects were more likely to have

blood pressure measured in an emer-

gency room and less likely to have

a primary care physician.

The objective of the HB Comp

Scale was to create a valid and reliable

instrument that was also culturally

appropriate for people of limited liter-

acy and could be self- or interviewer-

administered in a brief period of time.

The goal was to obtain clinically verified

data that could be used to both diagnose

and monitor compliance behaviors. In

contrast to the previous two instru-

ments, the HB Comp Scale measures

patient behaviors for three domains of

high blood pressure management, ie: 1)

reduced sodium intake; 2) appointment

keeping; and 3) medication taking. The

original scale consists of 14 items, each

graded according to a four-point Likert

scale. In two separate validation samples

of inner-city men and women that

comprised 480 subjects, the item-anal-

ysis for the instrument yielded Cron-

bach a of a .74–.84.8 Further, a signif-

icant relationship was seen between

compliance score and blood pressure

control, at one year of follow-up

(P,.03).8

Compliance to hypertension treat-

ment and barriers to hypertension

treatment and control are a major

public health concern for countries such

as South Africa.7,11 In the first National

Demographic and Health Survey, con-

ducted in 1998, hypertension and very

poor levels of blood pressure (BP)

control were shown to be prevalent,

particularly in Black South Africans.

More than 20% of Black South Africans

(20.5% in men, and 23.5% in women)

had blood pressures .140/90 mm Hg.

Furthermore, ,50% of women and

32% of men with blood pressures $60/

95 mm Hg were undergoing treat-

ment.9

To address this major health prob-

lem, we must first identify the determi-

nants of the poor level of hypertension

control. Ideally, this step requires some

valid and reliable measure of hyperten-

sion compliance. Therefore, the aim of

the present study was to measure the

validity and reliability of the HB Comp

Scale. This paper reports on the findings

of the validation of the HB Comp Scale

in Black South Africans in Cape Town.

METHODS

The instrument’s original validity

was tested by determining that re-

sponses to all 14 questions were ade-

quately dispersed.3 Second, the reliabil-

ity of the instrument was assessed by

using item and factor analyses, taking

into consideration the interitem corre-

lation, item-to-total scale correlation,

and part-whole correlation (scale to

total), as well as the standardized

Cronbach a coefficients. Finally, the

predictive validity of the scale and the

various subscales for degree of compli-

ance was determined by using correla-

tional analysis against blood pressure

level and blood pressure control, at

baseline, and at one year of follow-up.

The South Africa version of the HB

Comp Scale was developed by trans-

lating the original scale into Xhosa, the

African language spoken by the target

population, and then back-translating it

into English. Translation was followed

by repeated pilot interviews with mem-

bers of the target population and

discussions with local Xhosa-speaking

healthcare providers and researchers.

This process ensured that the language

used in the South African version of the

scale was likely to be understood by the

target population living in the periurban

areas of Cape Town. Further, the 14-

items used in the original HB Comp

Scale were adapted to reflect the

situation in the local healthcare services

and the high-sodium condiments fre-

quently used by the target population.

A convenience sample of subjects

living in the periurban areas of Cape

Town (N598, 48 men and 50 women)

was recruited from the hypertension

clinics at periurban community health

centers or a government work site

within the city. All subjects had a di-

agnosis of hypertension, were between

35 and 65 years of age and had lived in

urban areas for at least nine months.

Informed consent was obtained after

explaining the project’s objectives and

the interviewee’s role. Trained Xhosa-

speaking fieldworkers administered the

questionnaire, which was composed of

sociodemographic variables, as well as

the HB Comp Scale.

Blood pressure (BP) measurements

were taken after the participants were

seated for five minutes with an Omron

M1 electronic BP manometer (Omron

Corp; Schaumburg, Ill) using appropri-

ate, adult-sized cuffs. The BP and pulse

were taken three times on the left arm,

with the palm upward, resting on a table

or support at the level of the heart. The

mean value of the last two measure-

ments was used in the data analyses.

Statistical analyses involved item

analyses of the scales and subscales. In

addition, we tested predictive validity

with Spearman rank-order correlation

between the 14-item original scale,

a modified 10-item scale and the salt-

intake and medication-compliance sub-

scales.

The protocol was approved by the

institutional review boards of Johns

The objective of the HB Comp

Scale was to create a valid

and reliable instrument that

was also culturally

appropriate for people of

limited literacy . . .

HIGH BLOOD PRESSURE THERAPY SCALE - Lambert et al

Ethnicity & Disease, Volume 16, Winter 2006 287



Hopkins University and the Medical

Research Council of South Africa.

RESULTS

The demographic characteristics of

the study sample are presented in

Table 1. The mean age was 52 6

8 years, and .68.3% of the participants

had mean blood pressures $140/

90 mm Hg. Only 39% of the sample

was employed outside the home. Just

more than half were married.

Item Analysis Results and
Subscale Analyses

All of the response distributions of

the 14 original HB Comp Scale items

were significantly positively skewed. For

question 13, ‘‘How often do you take

someone else’s high blood pressure

pills?’’ only two out of four possible

responses were selected, however, the

less frequent response constituted

.10% of the total and was, therefore,

not excluded. In addition, we were not

able to apply the criteria for an

adequately dispersed sample that was

used in the original validation study.1 In

general, the standard deviations of the

scores for individual questions were

70%–110% of half of the mean for

each item.

We evaluated the reliability of the

entire original 14-item instrument by

using item analysis. The results are

presented in Table 2. The 14-item scale

did not perform as well, in terms of

interitem and item-to-scale correlations

as a 10-item scale, in which only one

each of the items in the appointment-

keeping, and salt-intake subscales were

retained. The standardized Cronbach

a for the 10-item scale was .79, and

mean item-total correlation was .45 (6

.11). The mean interitem correlation

was .26, compared to that for the 14-

item scale which was .20.

The salt-intake and medication-

compliance subscale scores correlated

significantly to the total 14 item scale

(r5.68 and r5.88, P,.001, respec-

tively) and to the 10-item scale (r5.50,

and r5.94, P,.001, respectively).

However, not surprisingly, the internal

consistency of the appointment-keeping

and salt-intake subscales were poor.

The salt-intake subscale had a Cron-

bach a of .41, a mean interitem

correlation of .19 and an item-total

correlation of .27. The appointment-

keeping subscale did not provide an

interpretable result, probably as a result

of the South African public health

system, in which reappointments are

standard procedure. The eight-item

medication-compliance subscale had

good internal consistency, with a Cron-

bach a of .76, a mean interitem

correlation of .29, and an item-total

correlation of .46.

Table 1. Demographic characteristics and blood pressure pattern of the study
population (N598)

Demographic Characteristic Values

Age (y) 52.067.6

Gender (M/F) 48/50

Blood pressure

Systolic blood pressure (mm Hg) 148.6630.2
Diastolic blood pressure (mm Hg) 91.9615.6

Proportion of sample who are hypertensive (%)

,140/90 mm Hg 31.6%
140/90–160/95 mm Hg 41.8%
$160/95 mm Hg 26.5%

Marital status

Married 51%
Never married 16.3%
Separated/divorced 19.4%
Widowed 13.3%

Employment status

Employed 38%
Unemployed 29%
Homemaker 11%
Pensioner 12%
Disability/other 10%

Table 2. Instrument reliability and item analysis:

Xhosa Hill-Bone
Compliance Scale

(14-items)

Xhosa Adapted Hill-Bone
Compliance Scale (10 items, after

exclusion of items 4, 5, 6, 8)

Valid cases n579 n582

Responses (scale total)

Range 14–33 10–25
Mean (SD) 19.37 (4.02) 13.41 (3.35)

Interitem correlation

Range 2.16–.51 2.03–.53
Mean .20 .26

Item-to-total scale correlation

Range .10–.64 .31–.64
Mean (SD) .38 (.18) .45 (.11)

Standardized Cronbach a .77 .79

HIGH BLOOD PRESSURE THERAPY SCALE - Lambert et al

288 Ethnicity & Disease, Volume 16, Winter 2006



Predictive Validity of the
Compliance Scales

The predictive validity of the orig-

inal 14-item scale, the modified 10-item

South Africa scale, and the South Africa

medication compliance subscale are

presented in Table 3. A positive and

significant association was seen between

noncompliance as measured on the

modified, 10-item scale and diastolic

blood pressure (r50.21, P5.05). In

addition, a trend for an association was

seen between medication noncompli-

ance and diastolic blood pressure

(r5.19, P5.06).

DISCUSSION

This study demonstrates that many

of the behavioral aspects of the funda-

mental elements of high blood pressure

care and control, such as medication

taking, appointment keeping, and salt-

intake reduction, are measurable across

cultures. Second, we have shown that

vigorous psychometric methods can be

used effectively in different cultural

groups. Third, the study demonstrates

that both concurrent and predictive

validity can be assessed quickly in

a clinical setting. Information gathered

with such a scale, whether self-adminis-

tered or interviewer-administered, can

be used to create patient education,

behavioral reinforcement, and treatment

decisions. Although no single theory has

guided the development and testing of

the original scale or the modified 10-

item South Africa version, the clinical

utility is based on a rich background of

psychological and behavioral research

and an eclectic integrated approach to

planning and implementing health ed-

ucation and behavior-change pro-

grams.12

The results of this study are of

particular relevance in light of the recent

National Demographic and Health

Survey, in which .20% of Black South

Africans were shown to have blood

pressures .140/90 mm Hg and ,50%

of women and 32% of men with blood

pressures $160/95 mm Hg were un-

dergoing treatment.11 In a recent study,

Steyn et al7 described blood pressure

treatment status and experiences in

a large, primary healthcare clinic repre-

sentative of the district health system in

the Cape Peninsula. Many logistic

barriers were identified, for example,

for filling prescriptions. These included

long waiting times, insufficient medica-

tion, and a perception of negative

attitudes of professional staff. Despite

these constraints, the medications non-

compliance sub-scale demonstrated

good internal consistency with the

overall scale and suggested predictive

validity of poor blood pressure control.

One aspect of adherence to blood

pressure treatment that was not ad-

dressed directly by the current instru-

ment is that of self-efficacy, which has

been implicated in a wide range of

health behaviours.11 Ogedegbe et al12

identified low self-efficacy as a potential

barrier to adequate blood pressure

control and medication compliance in

a clinical population of African-Ameri-

can hypertensives. This instrument may

be useful in combination with a compli-

ance scale, such as the one validated in

the present study, as it highlights

potential high-risk situations and po-

tential reasons for medication noncom-

pliance, such as side effects, costs, busy

at work or home, traveling, and concern

over taking them long-term or becom-

ing dependent.

Other factors not taken into consid-

eration in the present study included

education, socioeconomic status, demo-

graphic and household factors, age,

length of treatment, nature of the

primary healthcare experience, and the

severity of hypertension or associated

medical sequelae.10,12 These factors in-

fluence medication-compliance behav-

ior as well as the use of alternative

treatments, especially in certain cultural

groups.13 Therefore, a scale of non-

compliance should be used in conjunc-

tion with other information gathering

to formulate appropriate information

for education and awareness and an

appropriate plan of action that addresses

the underlying etiology of noncompli-

ance.

Future use of these scales, alone or in

combination, for purposes of clinical

research fulfills the original mandate

from the preliminary psychometric evi-

dence published in 1995. The stated aim

at that time was to ‘‘gain increased

understanding of the problems hyper-

tensive patients have with recommended

Table 3. Predictive validity of the 14-item and 10-item modified Hill-Bone scales
and medication compliance subscale (Spearman r)

Valid n r P level

14-item scale vs mean SBP (mm Hg) 77 .17 .14
14-item scale vs mean DBP (mm Hg 77 .18 .13
10-item scale vs mean SBP (mm Hg) 85 .19 .08
10-item scale vs mean DBP (mm Hg) 85 .21 .05
Medication subscale vs mean SBP (mm Hg) 88 .20 .06
Medication subscale vs mean DBP (mm Hg) 88 .19 .08

SBP 5 systolic blood pressure; DBP 5 diastolic blood pressure.

The results of this study are of

particular relevance in light of

the recent National

Demographic and Health

Survey, in which .20% of

Black South Africans were

shown to have blood pressures

.140/90 mm Hg . . .
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treatment and to develop effective inter-

ventions to minimize these problems and

enhance adherence, thereby achieving

treatment goals.’’5 This study represents

the first cross-cultural assessment of the

Hill-Bone Compliance to High Blood

Pressure Therapy Scale, not previously

analyzed in any sample. It has been

conducted in an ‘‘at-risk’’ population,

with demonstrated low compliance to

hypertension treatment and poor blood

pressure control. We hope that this scale

will be further applied in clinical research

as a means of identifying noncompliance

and to develop more effective interven-

tions to address the underlying barriers

to treatment and control of hypertension

in this population.
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Original 14–Item HB Blood Pressure Compliance Scale

HILL-BONE HIGH BLOOD PRESSURE COMPLIANCE SCALE

(NA5not applicable / DK5don’t know)
None of the

time
Some of
the time

Most of the
time

All the
time NA DK

1. How often do you forget to take your HBP medicine? 1 2 3 4 8 9
2. How often do you decide not to take your HBP medicine? 1 2 3 4 8 9
3. How often do you eat salty food? 1 2 3 4 8 9
4. How often do you shake salt, fondor, or aromat on your food before you eat it? 1 2 3 4 8 9
5. How often do you eat fast food? (KFC, McDonalds, fat cook, fish and chips) 1 2 3 4 8 9
6. How often do you get the next appointment before you leave the clinic? 1 2 3 4 8 9
7. How often do you miss scheduled appointments? 1 2 3 4 8 9
8. How often do you leave the dispensary without obtaining your prescribed pills?

(due to long line, closure of clinic, forgot)
1 2 3 4 8 9

9. How often do you run out of HBP pills? 1 2 3 4 8 9
10. How often do you skip your HBP medicine 1–3 days before you go to the clinic? 1 2 3 4 8 9
11. How often do you miss taking your HBP pills when you feel better? 1 2 3 4 8 9
12. How often do you miss taking your HBP pills when you feel sick? 1 2 3 4 8 9
13. How often do you take someone else’s HBP pills? 1 2 3 4 8 9
14. How often do you miss taking your HBP pills when you care less? 1 2 3 4 8 9
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Revised 10–Item HB Blood Pressure Compliance Scale for South Africa

HILL-BONE HIGH BLOOD PRESSURE COMPLIANCE SCALE

(NA5not applicable / DK5don’t know)
None of the

time
Some of the

time
Most of the

time
All the
time NA DK

1. How often do you forget to take your HBP medicine? 1 2 3 4 8 9
2. How often do you decide not to take your HBP medicine? 1 2 3 4 8 9
3. How often do you eat salty food? 1 2 3 4 8 9
7. How often do you miss scheduled appointments? 1 2 3 4 8 9
9. How often do you run out of HBP pills? 1 2 3 4 8 9
10. How often do you skip your HBP medicine 1–3 days before you go to the clinic? 1 2 3 4 8 9
11. How often do you miss taking your HBP pills when you feel better? 1 2 3 4 8 9
12. How often do you miss taking your HBP pills when you feel sick? 1 2 3 4 8 9
13. How often do you take someone else’s HBP pills? 1 2 3 4 8 9
14. How often do you miss taking your HBP pills when you care less? 1 2 3 4 8 9
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