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Objectives: This study investigated the level of drug adherence among hypertensive outpatients
at a tertiary hospital in Zimbabwe. Specific objectives included measurement of blood pressure
(BP) control achievement, estimating prevalence of drug adherence behavior, and establishing
the association between drug adherence behavior and achievement of BP control.
Methods and materials: An analytic cross sectional design was applied on a convenience
sample of 102 participants using an interviewer administered questionnaire. Self-reported
adherence was assessed using the Morisky Medication Adherence Scale.
Findings: The median age of participants was 68.5 years (Q1 61; Q3 76). The majority were female
(n = 71; 69.6%). BP control (,140/90 mmHg) was achieved in 52% (n = 53). Self-reported drug
adherence was 40.2% (n = 42). After multivariate logistic regression analysis, participants with
normal BP measurements were more than three times as likely to report maximal adherence to
prescribed drug schedules (odds ratio 3.37; 95% confidence interval: 1.38–8.24).
Conclusion: Poor drug adherence behavior prevails among hypertensive outpatients. This
contributes to poor achievement of BP control. The hospital is recommended to set up a specialized hypertension clinic in the Out-patients’ Department where an intensified health education
package can be introduced as well as community awareness programs on the importance of
medication adherence.
Keywords: drug adherence, behavior, hypertension

Sub Saharan Africa and most of the other low to middle income countries (LMICs) are
currently experiencing a “dual burden of disease” with the impact of non-communicable
diseases (NCDs) increasingly exerting added pressure to the health systems that are
already struggling to cope with infectious diseases.1 According to a World Health
Organization (WHO) report in 2005, 28 million people in LMICs died from an NCD
and 80% of mortality due to NCDs occurred in LMICs.2 The WHO report further
stated that in these same states, five times more people died from cardiovascular
diseases than from HIV.
The Zimbabwe NCDs surveillance report revealed a high prevalence of hypertension in Zimbabwe. A significant proportion of the population was “undiagnosed,”
meaning that the condition was only picked up at screening for the purposes of
the survey. In the 25–34 year age group, a history of hypertension was given in
7.9% of respondents. This percentage rose to 30.9% in the above 65 years age
group.3
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Studies and program statistics from very different settings
all over the world show that less than satisfactory levels of
blood pressure (BP) control are achieved in most hypertensive patients to whom medications have been prescribed.
A MEDLINE database search revealed that achievement of
BP control in hypertensive patients on treatment varies from
5.4% in Korea to 58% in Barbados.4
The success of strategies for BP management is ultimately
dependent on the ability and willingness of the patient to
change and maintain certain behaviors.5 Non-adherence to
prescribed treatment interventions is a public health problem
for which prevention is an important goal.
Treatment adherence is the degree of compliance with
prescribed therapeutic measures, which can be medicinal or
not, aiming at maintaining BP levels.6 The term “adherence”
is comprehensive and should reflect both taking the medicine
as directed (compliance) and continuing to take the medication for the duration required (persistence).7
Many patients reduce their own dosage to below the
therapeutic range.8 It has been estimated that within the
first year of treatment 16%–50% of hypertensive patients
discontinue their anti-hypertensive medications and missed
medication doses are common even among patients remaining
on long-term treatment. 9 As many as 65% of patients
voluntarily stop taking their prescribed medications.8–10

Study site
The study setting was Mutare Provincial Hospital (MPH) in
Manicaland province. The catchment area for MPH covers
the entire population of Manicaland province (estimated at
about 1.7 million) and it serves as the province’s tertiary
referral center.
In practice, patients with hypertensive disease are
reviewed monthly in the nurse clinic in the General Outpatients’ Department (GOPD) at MPH if their condition is
stable. An average of 414 follow-up and 32 new consultations for hypertensive disease were made every month in
the year 2010.
Unpublished reports from the MPH Out-Patients’ Department (OPD) in 2010/2011 indicated a high prevalence of
patients (48% of the 414 registered hypertension cases)
requiring referral for further management at the next level
of care during the course of the previous year (MPH OPD
records, 2010–2011). It was postulated that the observed
high prevalence of uncontrolled BPs in hypertensive patients
on treatment could be explained by a low uptake of drug
adherence behavior.
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Methods
An analytic cross-sectional survey was conducted in
order to meet the specific objectives which included
measurement of BP control achievement, estimation of
prevalence of drug adherence behavior, and establishing
the association between achievement of BP control and
drug adherence behavior within the particular context.
The study population comprised adult patients with a
diagnosis of hypertension reviewed at the GOPD at MPH,
where just over 400 follow up cases of hypertension are
reviewed every month.
A structured, interviewer-administered questionnaire
was used to collect data. Measurement of BP was based on
the 7th Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure (JCN 7)
Classification.11 BP was measured on clients at rest on two
occasions at least 30 minutes apart by two different individuals using a manual sphygmomanometer. The average of these
two readings was calculated and entered as the current BP
reading for the purpose of this analysis.
In order to assess achievement of BP control, systolic
and diastolic BP measurements were noted for the current
visit as well as for the preceding review visit. Information
supplied by participants was cross checked with entries in
their OPD review cards.
Self-reported adherence behavior was assessed via the
use of a standard international adherence measure known as
the Morisky Medication Adherence Scale (MMAS-4; alpha
reliability = 0.61), which was incorporated in the data collection instrument. The MMAS is a 4-item self-report scale
with original binary response options (yes/no). This scale
has demonstrated both concurrent and predictive validity
with regard to BP control at 2 years and 5 years, respectively
(P , 0.01).12 The classification of the patients as adherent,
or as non-adherent, depended on the proportion of binary
answers. Patients who responded “No” to three or more of the
four MMAS items (MMAS score of 0 or 1) were classified
as adherent. Patients responding “No” to fewer than three
of the four items (MMAS score 2, 3, or 4) were classified
as non-adherent.
Data were entered and analyzed using the Epi Info 3.5.1
computer software package (Centers for Disease Control
and Prevention, Atlanta, GA, USA). Descriptive analysis
was conducted using frequencies. Pearson’s Chi-square tests
were used to measure significant relationships. Comparisons
for which P-values were below 0.05 were considered statistically significant.
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Results

Mild elevation 15.7%

During the 4-week period of data collection, 102 participants
were recruited and interviewed using an interviewer-based
questionnaire.

20.6% severe elevation

Mod elevation 11.8%
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Achievement of BP control
In the sample of 102 subjects on prescribed drug treatment
for hypertension, BP control, based on the JCN 7 classification, was achieved in 52% of the patients (n = 53). Figure 1
illustrates the distribution of measurements obtained from
the patients on the dates of presentation.
Par ticipants measured systolic BP (SBP) of
147.24 ± 24.35 mmHg [mean ± standard deviation (SD)] with
a median SBP of 139 (Q1 130; Q3 164). Average diastolic BP
(DBP) measurement was 89.04 ± 13.46 mmHg (Mean ± SD),
with a median DBP of 87 (Q1 81; Q3 100).
BP control on the previous date of consultation was
obtained by checking on the patients’ OPD cards. Achievement
of BP control on the day of the previous consultation was noted
to have been even lower at 43.9%.
BP control was comparable between the sexes. In females
(n = 71), BP control was present in 50.7% (n = 36), while
in males (n = 31), it was achieved in 54.8% (n = 17). There
was no difference between the two proportions at the 95%
significance level.
The different age categories appeared to show dissimilar proportions of BP control achievement. BP control
was achieved in 76.9% of participants aged above 80 years
old (10/13); 65.6% of participants aged 71–80 (21/32);
44.1% of participants aged 61–70 (15/34); 50.0% of participants aged 51–60 (4/8); and 20% of participants aged below
50 (3/15). However, Chi-square determination of difference
in achievement of BP control was not valid (an expected
frequency , 5).
Linear regression analysis of the relationship between
age and DBP measurement and age and SBP showed a
statistically significant relationship with a single unit change

52.0% normal

Figure 1 BP measurement recorded on the date of data collection.
Abbreviation: mod, moderate.

in age resulting in a lowering of the DBP and SBP measurements by a factor of 0.4 and 0.7, respectively, and age being
responsible for 16% of the variation in DBP and 11% of the
variation in SBP (95% confidence).

The prevalence of drug adherence
behaviors
Only 40.2% of the participants reported that they took
their medications as prescribed at all times (n = 41). The
other 59.8% (n = 61) scored $ 2 points on the MMAS,
signaling that they were not consistently adherent. The
distribution of the extent of this non-adherence is presented
in Figure 2.

Association between adherence to
prescribed schedules for drug/medication
administration and achievement
of BP control
Patients who reported adherence to medication measured
DBP of 83 ± 10.83 mmHg (mean ± SD) and non-adherent
participants had DBP of 93.01 ± 13.60 mmHg (mean ± SD).
Fo r S B P, a d h e r e n t p a r t i c i p a n t s m e a s u r e d
136.17 ± 21.74 mmHg (mean ± SD) and non-adherent
participants measured 154.67 ± 23.31 mmHg (mean ± SD).
Drug adherence MAS score
45

Table 1 Classification of hypertension according to the 7th Joint
National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure (JNC 7)
Category

SBP mmHg

Classification of blood pressure (BP)
Normal
,120
Prehypertension
120–139
Hypertension, Stage 1
140–159
Hypertension, Stage 2
$160

DBP mmHg

35
30
25
20
15
10

and
or
or
or

,80
80–89
90–99
$100

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure.
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Figure 2 Self-reported adherence to prescribed drug administration schedules.
Abbreviation: MAS, Medication Adherence Scale.
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Therefore, compared with their non-adherent counterparts,
adherent patients exhibited lower mean SBP (−18.5 mmHg)
and lower mean DBP (−10.01 mmHg) (P , 0.05).
As seen in Table 2, participants with normal BP measurements were almost four times more likely to report maximal
adherence to prescribed drug administration schedules than
their non-adherent counterparts (odds ratio = 3.73; 95%
confidence interval: 1.60–8.69; P = 0.002).
Multivariate logistic regression analysis considering the
impact of age (older than 65), gender, body mass index,
and drug adherence on achievement of BP control yielded
only drug adherence as exhibiting a statistically significant
association with the desired outcome (odds ratio = 3.37; 95%
confidence interval: 1.38–8.24; P = 0.008).

management be identified and rectified at both the institutional as well as at the community level. Because the difference in achievement of control between the sexes was not
statistically significant, measures should be equally targeted
at both male and female hypertensive patients. The apparent improvement in achievement of BP control with older
age may point towards the need for targeted/age-specified
interventions. There may also be a need for equitable allocation of interventions with younger patients requiring more
effort than their older counterparts. Further investigation is
necessary to reveal the factors that contribute to poorer adherence in younger people in this particular context. Studies on
medication adherence in other contexts have also yielded
similar findings with regard to the impact of age.16,17

Discussion
Achievement of BP control

The prevalence of drug adherence
behaviors

Uncontrolled BP is defined by the American Society of
Hypertension as SBP of 140 mmHg and above and/or DBP
of 90 mmHg and above.13 Based on this definition, BP control was achieved in 52% of the participants. This is far less
than desired considering that the whole point of prescribing
treatments and reviewing patients regularly is to achieve
control of the condition. However, this result is well in
keeping with global trends ranging from 5.4% to 58%.4 It is
even higher than rates observed in better resourced treatment
programmes.14,15
Achievement of BP control is essential in order to avert
the occurrence of adverse outcomes such as physical complications and death. With as much as 20.6% of patients in this
study exhibiting severe levels of BP elevation ($180/110),
the likelihood of adverse outcomes is very high. In this
regard, it is essential that causes of failure of hypertension

Self-reported consistent drug adherence behavior among this
population was unacceptably low at around 40% of hypertensive cases on prescribed medications. This prevalence
rate was comparable to that observed in the Colorado inner
city health system (36.3%). The inner city rate was almost
half of the adherence level observed in the more prosperous
health maintenance organization population from the same
state (72.1%).18
The low drug adherence prevalence obtained shows
the urgent need for interventions within the hypertensive
population accessing services at MPH. It is important to
gain a clearer understanding of the factors contributing to
this non-adherence phenomenon. Authorities have expressed
mixed opinions over the use of self-reported measurements of
adherence. However, literature review has shown that these
kinds of measurements, when applied correctly, will provide

Table 2 Distribution of relevant characteristics between adherent and non-adherent participants
Characteristic
BP control current
Control achieved*
Uncontrolled BP
Sex
Female
Male
BMI
Overweight/obese‡
Normal/underweight‡
Age
Less than 65
65 and above

Adherers, n = 41 (40.2%)

Non adherers, n = 61 (59.8%)

Odds ratio

(95% CI)

P-value

29 (70.7)
12 (29.3)

24 (39.3)
37 (60.7)

3.73

1.60–8.69

0.002

24 (58.5)
17 (41.5)

47 (77.0)
14 (23.0)

0.42

0.16–1.09

0.04

13 (31.7)
28 (68.3)

31 (50.8)
30 (49.2)

0.45

0.18–1.10

0.04

9 (22.0)
32 (78.0)

27 (44.3)
34 (55.7)

2.82

1.07–7.84

0.02

Notes: *Achievement of BP control defined as achieving an SBP , 140 mmHg and/or a DBP , 90 mmHg (normal and pre-hypertension BP); ‡BMI ranges: underweight
, 18.5; normal 18.5–24.9; overweight 25.0–29.9; obese . 30 (CDC).
Abbreviations: BP, blood pressure; CI, confidence interval; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; CDC, Centers for Disease
Control and Prevention.
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results that are complimentary to refill-based measurements
which have long been considered more reliable.19 The assessment tool for self-reported adherence that was adopted for
this study actually demonstrated both concurrent and predictive validity in past research.12
Argument against the reliability of these results would
only imply that prevalence rates of drug adherence behaviors are actually worse than reported. The hypothesis is that
non-adherence is known by the patients themselves to be a
negative behavior for which they can be reprimanded and
so faced with enquiry in an interview setting, non-adherent
participants may be inclined to respond untruthfully and
claim that they are compliant to drug taking instructions.
In the event that actual drug adherence levels at MPH are
even lower than 40.2%, then the need for urgent intervention
becomes even more pronounced.

be introduced as well as community awareness programs on
the importance of medication adherence.

Association between adherence to
prescribed schedules for drug/medication
administration and achievement
of BP control
A statistically significant association was established between
achievement of BP control and self-reported drug adherence
(odds ratio = 3.73; P , 0.05). These findings are in concurrence with a number of other studies carried out all over the
world.12,19,20
While it will sound logical that failure to adhere to
prescribed medications would be a direct cause of failure
to achieve BP control, experts argue that issues involved
in BP control are of a highly complex nature and cannot be
broken down as simplistically as that. A systematic review
done in 2004 that covered 25 studies revealed that there
was not enough convincing empirical evidence to support
the hypothesis that poor drug adherence accounted for the
inadequate control of BP in most patients.21

Conclusion
Achievement of BP control was suboptimal in the sample
population at MPH OPD at only 52%. Drug adherence within
this population was also very low with less than half of participants reporting that they were adherent to their medication
(40.2%). This low level of drug adherence was found to be
related to the poor BP control observed. Participants with normal BP measurements were almost four times more likely to
report maximal adherence to prescribed drug administration
schedules than their non-adherent counterparts. The hospital
is recommended to set up a specialized hypertension clinic
in OPD where an intensified health education package can

Patient Preference and Adherence 2013:7

Study limitations
The size of the sample was limited by the size of the operation of the clinic, hence, affecting the study power. The BP
recorded at the initial time of drug prescription was only
available in the form of patient handheld cards from previous
consultations. Such a baseline measurement is difficult to
consider for the purposes of making conclusions in research
because of the lack of standardization in the data collection
process.
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