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Hypertension and its complications of heart attack,
stroke and renal failure are the cause of significant
mortality and morbidity within Ghana.1 Few
studies exist that examine compliance with anti-
hypertensive medication among the Ghanaian
population2 and none has examined the character-
istics of those patients found to be noncompliant.
A recent small prospective cohort study, part of
a medical student elective, at the Komfo Anokye
Teaching Hospital, Kumasi, assessed the degree
of noncompliance among patients attending the
Renal Hypertension Clinic and ascertained the
reasons for this. Full ethical approval was obtained
from St George’s and Kumasi institutional ethics
committees.

We aimed to recruit all consecutive patients
attending the Renal Hypertension Clinic between
5 October and 9 November 2004. Patients had all
degrees of hypertension and were either referred to
the clinic through their local doctor or the Hospital
or were self-referrals. As far as could be ascertained
from the limited baseline investigations allowed,
there were no secondary causes of hypertension and
none had severe renal failure. Of the 102 patients
screened, 100 were eligible and 86 were sub-
sequently followed up. The main reason for loss
to follow-up was distance from the hospital and
unavailability on three consecutive attempts.
Screening and follow-up interviews were conducted
1 month apart. A detailed questionnaire was
completed on both occasions which covered, inter
alia, demography; education, participants being
grouped according to their level of formal education,
that is, tertiary, secondary, primary, or none; their
use of herbal medicines; whether they sought
treatment elsewhere; and, at the follow-up, their
compliance with treatment and reasons for missing
medication during the study period. Height was
measured without shoes, using a wooden platform
and a height rule, to the nearest 0.5 cm. Weight was
measured to the nearest 0.5 kg with manual Seca 761
scales (Vogel & Halke, Germany) after the partici-
pants had removed their outer garments and foot-
wear. Body mass index (BMI) was calculated as
weight (kg) divided by height (m2). Blood pressure
(BP) and pulse rate were measured after the
participant had been sitting upright for at least
5min with an automatic machine (OMRON

HEM705CP sphygmomanometer, Omron Matsusaka
Co., Ltd, Japan.3 The appropriate cuff size (13� 23
or 16� 30 cm) was used and the same size was used
at follow-up. Three readings were taken 1min
apart. The first was discarded and the mean of the
last two readings was used in the analysis. Hyper-
tension was defined as a systolic BPX140mmHg
and/or a diastolic BPX90mmHg or being on drug
therapy for hypertension. All participants fulfilled
this criterion at baseline. Results are expressed as
either n (proportions %) or as mean (s.d.). Compa-
risons between groups were carried out by w2

statistics and differences expressed as odds ratios
(OR) and 95% confidence intervals (CI). A P-value
less than 0.05 was considered statistically sig-
nificant.

In the group that was followed-up 37% (32/86)
were found to have been noncompliant with medi-
cation during the study (Table 1). The two groups
were followed up for a comparable period of
time (26 days (range 21–50) the compliant group
and 25 days (21–49) the noncompliant group).
Forgetting to take the medication was the common-
est explanation for noncompliance (11 or 34%),
followed by the prohibitive cost of the pills (10
or 31%). The noncompliant patients tended to
have a lower BMI (2575 vs 2977 kg/m2), but tended
to have higher BP (152/90729/15 vs 147/877
22/10mmHg at baseline and 142/83723/10 vs
137/81716/8mmHg at follow-up). A significantly
greater proportion had attended school (OR¼ 2.60
[95% CI 0.91–7.80]; w2¼ 3.85, P¼ 0.049) and as a
group their educational level was higher (P¼ 0.038)
than that of the compliant group. In addition,
significantly more patients from the non-compliant
group had sought treatment elsewhere prior to atten-
ding the hospital clinic (OR¼ 4.80 [1.41–17.0],
w2¼ 8.45, Po0.004). The non-compliant group
tended to use more herbal medicines than the
compliant group (OR¼ 2.05 [0.69–6.15], w2¼ 2.07,
P¼ 0.15), although these findings were not statisti-
cally significant.

This study assessed the level of compliance with
antihypertensive medication among patients attend-
ing the Renal Hypertension Clinic at Komfo Anokye
Teaching Hospital in Kumasi and attempted to
establish the barriers and possible prejudices to
it. Our results indicate forgetfulness and cost as

Journal of Human Hypertension (2005) 19, 975–977
& 2005 Nature Publishing Group All rights reserved 0950-9240/05 $30.00

www.nature.com/jhh



the major reported barriers to compliance with
antihypertensive therapy. Furthermore, likely pre-
dictors of noncompliance appeared to be a greater
level of educational attainment (in respect both of
whether school had ever been attended and of the
actual level of education achieved) and the tendency
to have sought alternative treatment through tradi-
tional medicine. Our study supports previous
results from a pilot study in Kumasi that found a
rate of noncompliance of 93%.2 Important differ-
ences between studies, however, are the different
cutoff point of compliance used, and the fact
that the present study assessed compliance pros-
pectively by seeing the participants, whereas
the previous study relied on retrospective recall of
pill usage, with likely introduction of bias. A recent
study in Egypt is also in agreement with our
findings.4

There were several limitations to our study.
Although each screened participant agreed to take
part, only 86% were subsequently followed up.
The results would have been more robust if all
patients had been followed up. The participants
lived predominantly within Kumasi itself, making it
difficult to extrapolate the findings to cover other
regions and settings in Ghana. It would be interest-
ing to repeat similar studies in rural areas, where
detection rates and level of management of hyper-
tension are lower than in Kumasi.3 The results
depended on each individual honestly admitting to
missing their medication. Fewer patients were
found to have been noncompliant during the study
than admitted missing pills prior to it. This could
have been due to a genuine increase in the number
of pills taken. The noncompliant group seemed to be
more severe than the compliant group, but experi-
enced the same reduction in BP after follow-up.
Clearly further studies need to be carried out more

directly to relate noncompliance to antihypertensive
efficacy.

Greater reliance on alternative sources of treat-
ment among the noncompliant group, and the
negative association between level of education
and compliance, suggests a more sceptical approach
among these patients to the conventional healthcare
provided by the hospital. In the UK there is greater
usage of alternative medicines, particularly vitamin
supplements, among better-educated, wealthier
first generation women of African descent.5 Similar
attitudes towards alternative medicine have been
described in the US6 and Australia.7 Although part
of a developing country, Kumasi is compara-
tively westernised and some of the better-educated
patients may have been exposed to alternative
theories concerning the medical treatment of hyper-
tension. If so, any future initiatives aimed at tack-
ling the low levels of compliance must take this
into account. Reliance on herbal remedies for the
treatment of hypertension is probably a prognostic
indicator of compliance with antihypertensive
drugs. In Nigeria 21% of respondents to a study
evaluating misconceptions of hypertension among
hypertensive patients felt they would achieve
permanent cure only from alternative medical
practitioners.8 The same study advocated greater
emphasis on medical education for all patients,
irrespective of their level of education, as a
means of dispelling misconceptions regarding the
disease.
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Table 1 Characteristics of compliant and noncompliant group

Variable Compliant
(n¼54)

Noncompliant
(n¼ 32)

Age (years) 59.1 (28) 58.4 (19)
BMI (kg/m2) 28.7 (7) 25.4 (5)
Systolic BP (mmHg) 147 (22) 152 (29)
Diastolic BP (mmHg) 87 (10) 90 (15)
Pulse rate (b.p.m.) 85 (19) 83 (13)
Attended school* n (%) 29 (54) 24 (75)
Level of education* n (%)
None 25 (47) 8 (25)
Primary 11 (20) 13 (41)
Secondary 11 (20) 10 (31)
Tertiary 7 (13) 1 (3)

Sought alternative medicine**n (%) 6 (11) 12 (37)
Use of herbal medicine n (%) 11 (20) 11 (34)
Reported non-compliant in the
past n (%)

35 (65) 22 (69)

Follow-up (days) n (range) 26 (21–50) 25 (21–49)
Reported pills taken (%) (range) 65 (21–174) 68 (21–140)

*Pp0.05, **Po0.004.

What is known on this topic
K Hypertension is common in West Africa.
K Resources are scarce and detection, management and control

are haphazard.
K A few secondary care facilities are now available.
K However, little is known about compliance to ‘prescribed’ drug

therapy in these settings.

What this study adds
K At least in Ghana, where drug therapy is not free at the point of

need, cost is a barrier to compliance.
K Forgetfulness seems also to be an important barrier, perhaps

reflecting lack of awareness of its importance, even among
those better educated.

K Noncompliant patients were more likely to be better educated
and tended to rely more on alternative medicine.
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