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Abstract

Introduction

Introduction: there is scarcity of published data on
blood pressure (BP) management patterns in rural
health facilities in resource constrained settings.
The objective was, therefore, to characterize the
hypertension management patterns among adult
hypertensive outpatients in a sub-county hospital in
Kenya. Methods: cross-sectional study was
undertaken among 167 adult patients undergoing
hypertension management in Murang'a south subcounty hospital in central Kenya. Patients'
sociodemographic characteristics and lifestyles
activities were obtained through face-to-face
interviews. The level of BP and details of
antihypertensive drugs prescribed were acquired
from medical files. Statistical associations between
adequacy of BP control and sociodemographics as
well as management patterns were computed at
p≤0.05 using STATA® version 14 software.
Results: adequate blood pressure control was
achieved by 40.7% patients. Renin inhibitors
(81.5%) and thiazide diuretics (74.3%) were the
most prescribed antihypertensive agents, with
enalapril-hydrochlorothiazide combination being
the preferred dual therapy (34.0%). Adequate BP
control was significantly associated with restriction
of salt and red meat consumption (p=0.001), living
with hypertension for less than five years and use of
≤2 antihypertensives (p=0.05). Patients who
restricted salt intake were 2.92 times more likely to
have their BP controlled compared to those who did
not (AOR=2.92, 95% CI=0.96-8.80), p=0.058)
while prescription of a three or more-drug
combination reduced the likelihood of BP control by
14% (AOR=0.86, 95% CI=0.69-1.07, p=0.176).
Conclusion: there was poor overall BP control rate
among adult outpatients in Murang'a south subcounty hospital. Clinicians should use the fewest
number of antihypertensive pharmacotherapies
and encourage hypertensive patients to continually
engage in lifestyle activities.

Hypertension is the most common modifiable risk
factor for cardiovascular diseases, renal failure and
premature mortality [1]. It is defined as systolic
blood pressure (SBP) of ≥140 mmHg or diastolic
blood pressure (DBP) of ≥90 mmHg or both on more
than two occasions [1,2]. Hypertension is further
defined in different populations: adults aged <60
years, diabetics and patients with chronic kidney
disease should have blood pressure (BP) of
≤140/90mmHg while persons aged ≥60 years their
BP should not exceed 150/90 [2].
The prevalence of hypertension has been on the
rise both globally and locally [3-5] being as high as
56% in some parts of Kenya [6]. The high prevalence
rate is characterized by low control rates and poor
management [7-9]. In a recent study done in a
tertiary referral hospital in Kenya, approximately
30% of the study population had adequate BP
control [10]. In another study done in rural Kenya,
only 7.3% of participants had adequate BP
control [11]. Poorly controlled BP can lead to target
organ damage such as the heart; leading to left
ventricular hypertrophy, heart failure, coronary
heart disease or the brain; leading to cerebral
vascular accident. In low resource settings where
hypertension specialists are few, the level of blood
pressure control remains poor and patients easily
progress to end organ damage [12-15].
Hypertension may also cause chronic kidney
disease,
peripheral
artery
disease
and
retinopathy [16].
Studies have revealed varied antihypertensive
prescribing patterns and different choices of
treatment regimens with poor outcome of
therapy [17-19]. In a study done in India, the most
frequently prescribed antihypertensive drugs were
diuretics followed by angiotensin receptor blockers
(ARBs) [17]. Similar regional studies indicated that
angiotensin converting enzyme inhibitors (ACEIs)
were the most commonly prescribed monotherapy
at 20.2% while ACEIs and thiazide diuretic
combination was the most commonly prescribed
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dual therapy at 14.2% [11]. Lifestyle modifications
strategies have also been indicated as important in
the control of hypertension [20-22]. Although
studies have revealed that if the goal BP is not
achieved with pharmacological therapies, clinicians
should reinforce lifestyle modification and then
maximize dosages of drugs or consider adding a
third class of drugs, lifestyle modification strategies
should be integral from the initial intervention [22].
This present study sought to evaluate the level of
BP control and the management patterns among
adult outpatients in Murang´a South sub-county
hospital. It specifically aimed at describing the
prescribing patterns of antihypertensive drugs
among clinicians while determining the level of BP
control among hypertensive patients with the goal
of guiding future management.

Methods
Study design and setting: this was a cross-sectional
study carried out in Murang´a South sub-county
hospital´s medical outpatient clinic (MOPC) in
central Kenya. The facility is one of the referral
hospitals in rural Kenya and serves outstation
hospitals, health centers and dispensaries
surrounding it. Interview guide and review of
medical records were used to collect data from
eligible adult outpatients who attended the clinic.
The MOPC had 410 active hypertensive patients
who were usually assessed and treated by
physicians, medical officers and clinical officers.
Their clinical records were kept in the hospital´s
record department and retrieved during each
patient visit.
Study population: the study population comprised
of both males and females aged ≥18 years who had
to have attended at least three subsequent clinic
visits and prescribed at least one antihypertensive
drug in order to assess the course of management.
Pregnant mothers and patients with incomplete
clinical records were excluded.
Sample size estimation and sampling: the primary
outcome variable of this study was adequate BP
control among the patients on hypertension

management. Similar studies had reported a BP
control rate at 30% [10]. Using the prevalence rate
of 30% and an equation for calculating sample size
for such epidemiological studies [23], a minimum
sample of 321 was computed. However, this figure
was close to the total clinic population of 410.
Therefore, to estimate a representative sample
from the total population, the calculated figure was
reduced using an equation for correction of sample
size for small population to yield the final sample of
167 participants who were used for the study.
Simple random sampling using computer
generated numbers of the eligible files was used to
get the required sample.
Data collection: the study involved extracting
relevant information from patients´ medical
records using predesigned semi-structured
questionnaire. In order to avoid confusion and
duplication of enrollment in subsequent clinic
appointments, each participant´s file was assigned
a unique alphanumeric number to differentiate it
from others. The participants were allowed to be
reviewed by a clinician which was followed by
administration of the questionnaire to capture the
sociodemographic characteristics including their
age, gender, highest education level, body mass
indices, occupation and marital status. The baseline
and at least two most recent BP measurements
were recorded. The classes and specific types of
antihypertensive drugs prescribed were extracted
from the patients´ files. Patients were interviewed
on lifestyle practices related to the management of
hypertension which included salt restriction,
dietary approaches to stop hypertension (DASH)
diet, moderation of alcohol, regular physical
activity and cessation of smoking. The duration that
the patient had lived with hypertension was also
documented.
Statistical analysis: the collected data was entered
into Microsoft Excel version 2010 spreadsheet to
create the database. At the end of data collection
and entry period, the data base was checked for
errors and then exported to STATA® version 14
statistical software for analysis. Three levels of
analysis were carried out: descriptive statistics,
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bivariate and multivariate analysis. In the first step
exploratory data analysis was done to identify
unusually entered values and outliers as well as
testing the skewness of the data in order to
determine the measures of central tendency to be
reported. Univariate analysis was done to describe
the study population in terms of sociodemographics, clinical characteristics, proportion
of patients with adequately controlled BP and the
antihypertensives prescribing patterns.
Bivariate analysis was performed to examine the
relationship between the outcome variable
(adequacy
of
blood
pressure
control)
and
the
predictor
variables
including
sociodemographics, duration of hypertension,
number of antihypertensives prescribed and
lifestyle modifications strategies. Pearson´s Chisquare test or Fisher´s exact test was used to
compare distribution across arms of categorical
variables of controlled and uncontrolled BP.
The results at bivariate analysis informed the
multivariable analyses. Predictor variables that
statistically significantly impacted on the adequate
level of BP at bivariate analysis were subjected to
multivariate analysis using stepwise forward
logistic regression model in order to adjust for
potential confounders impacting on the outcome
variable and to identify the correlates of adequate
BP control. P-values, 95% confidence interval (CI),
crude odds ratios (CORs) and adjusted odds ratios
(AOR) were used to estimate the association
between predictor and outcome variables and the
threshold for statistical significance was set at
P≤0.05.
Ethical considerations: ethical approval was sought
from Kenyatta National Hospital/University
of Nairobi-Ethics and Research Committee
(KNH/UoN-ERC) and approved through the
reference number KNH-ERC/A/150. Approval from
Murang´a South sub-county hospital management
team was also sought prior to commencement of
the study. All medical requirements and ethical
standards relating to research were observed at all
times throughout the study.

Results
Social demographic and clinical characteristics of
participants: Table 1 shows the sociodemographic
and clinical characteristics of the respondents. The
female to male ratio was approximately 3: 1 and
patients were generally old (63.0±12.1 years),
married (96.4%), with at least a primary level of
education. Over 80% had suffered from
hypertension for more than a year. Adequate blood
pressure control was found among 40.7% patients
(Table 1).
Prescription patterns of antihypertensives among
the participants: the frequency of the
antihypertensive agents prescribed is shown in
Table 2. Renin inhibitors (81.5%) and thiazide
diuretics (74.3%) were the most preferred
antihypertensive agents among the study
population,
while
the
centrally
acting
antiadrenergics were the least used at 1.2% (Table
2). The participants were either on monotherapy,
duo therapy, triple therapy or quadruple drug
combinations. The prevalence of these drug
combinations are shown in Table 3.
The most commonly prescribed monotherapy was
ACEI (16, 51.6%), followed by a CCB (6, 19.4%) and
diuretic. Majority of participants (93, 56.9%) were
on two drugs (93, 55.6%). Among those on two
drugs combination, the most common regimen was
diuretic plus an ACEI (33, 34.0%) followed by
diuretic plus CCB at 21(22.0%). The most frequent
trio therapy was diuretic, BB and ACEI at 12(28.0%),
followed by a combination of diuretic, CCB and ACEI
(11, 26.0%) (Table 3).
Lifestyle activities for the management of
hypertension: the lifestyles practices for the
management of hypertension are shown in the
Figure 1. Almost all patients avoided alcohol
consumption and tobacco smoking. Over 80% of
the participants restricted salt and red meat
consumption.
Almost
three-quarters
of
participants (123, 73.7%) regularly performed some
exercise (Figure 1).
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Bivariate analysis to determine factors associated
with adequate BP control: the associations
between patients´ characteristics as well as
hypertension management strategies and the level
of blood control are presented in Table 4. Patients
who restricted salt and red meat consumption had
their BP significantly controlled (p=0.001). A
significant proportion of patients who had suffered
from hypertension for less than 5 years or using ≤2
drugs had better controlled BP (p=0.05) (Table 4).
Correlates of adequacy of blood pressure control:
bivariate analysis revealed that salt restriction
(p=0.001), limitation of red meat consumption
(p=0.001), duration of hypertension (HTN) (p=0.05)
and the number of antihypertensives prescribed
(p=0.05) significantly impacted on the levels of BP
control. These variables were subjected to
multivariate analysis using stepwise forward
logistic regression to identify the correlates of
adequate BP control. Participants who restricted
salt in their diet were 2.92 times more likely to have
their BP controlled compared to those who
did not (AOR=2.92, 95% CI=0.96-8.80), p=0.058).
Additionally, prescription of a three or more-drug
combination reduced the likelihood of BP control
by 14% (AOR=0.86, 95% CI=0.69-1.07, P=0.176)
(Table 5).

Discussion
This study demonstrates the adequacy of blood
pressure control and management patterns among
167 adults visiting a rural health facility in central
Kenya. Blood pressure control rate was poor at
40.7% which is comparable to available local
studies which have revealed that <50% of the
patients with hypertension are adequately
controlled [11,21]. Furthermore, the local study
which showed highest proportion of patients with
controlled hypertension was at 49% [7]. Previous
studies recorded lower rates. For instance, a study
done in a regional referral hospital in central Kenya
in 2013 had control rate at 33% [8]. Patients were
generally of older age and obese. Although studies
have shown positive relationships between obesity
and hypertension [13,15,24], it is not known

whether they were obese before the diagnosis of
hypertension because this was beyond the scope of
the present study.
Thiazide diuretics were commonly used agents at
74.3%, comparing well with a study done in a
referral hospital in Nigeria that found them being
the commonly preferred prescription at 89% [25].
Other related studies have revealed that thiazide
diuretics are the most widely prescribed
antihypertensive agents [8,11,25]. Though the
findings are in line with current guidelines which
advocate for a thiazide diuretic as the first line drug
for the black population [2], these agents could
have been preferred because they are cheap and
readily available locally compared to other
antihypertensive medications. A combination of
ACEI and a diuretic was the most commonly
prescribed dual therapy. Similar local studies have
demonstrated consistent findings [8,10,11]. ACEIs
and diuretics, in addition to being effective in
reducing BP, are readily available in most of Kenyan
public hospitals. They are relatively cheap and the
preferred dual therapies especially in patients
presenting with elevated blood pressure which is
not responding to a single agent.
In other parts of the world, antihypertensive
prescribing patterns differ markedly. For instance,
a study done in Bangladesh on patterns of drugs
prescribed for hypertension treatment found that
most patients were on monotherapy at 62% and
ARBs were the most common at 37% followed by
CCBs at 33% and diuretics at 1.5% [26]. The
discrepancies could be attributed to differences in
guideline recommendations and populations
studied [23] or different economic status which
affect the affordability and hence the choice of
drugs.
The present study revealed that having three or
more drugs in the regimen significantly reduced the
odds of having controlled BP as has been revealed
in related studies [8,11]. This is, however, contrary
to the expectations. Obviously, adequate BP
control would be expected from patients on two or
three drugs regimen. Perhaps the contrary
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observations could be due to refractory
hypertension, inadequate dosing and nonadherence to medications because of increased pill
burden or white coat hypertension. Related studies
have indicated different and conflicting findings. A
study done in a regional referral hospital in central
Kenya attributed better control of hypertension to
old age, having diabetes and being on three or
more drugs [8].
This present study demonstrated that the lifestyle
modification strategies that were significant to BP
control were restricting salt in the diet, limiting red
meat in take, quitting smoking and moderation in
alcohol consumption which were comparable to
other studies [27,28]. The overall effects of lifestyle
modifications on BP reduction and in prevention of
cardiovascular events cannot be underestimated as
outlined in the guidelines and demonstrated by the
studies [23,24]. A randomized trial conducted on
the effects of lifestyle modifications on BP found
that weight loss, restriction of salt intake, increased
physical activity and observing DASH diet lowered
BP [29]. Observing healthy lifestyle was also found
to have an impact on all-cause and cardiovascular
mortality after stroke in a study done in USA, where
abstaining from smoking and exercising regularly
had independent association on all-cause mortality
reduction [30]. There is a possibility that the
clinicians had already informed patients the
importance of lifestyle activities in blood pressure
management at the time of diagnosis.
While the study provides some useful insights for
future management of hypertensive patients in
rural settings in Kenya, the main limitation patients
could have over-rated or under-rated their
experiences by the virtue of the nature of the face
to face interview. In addition, the findings may not
be reflective of what was occurring over a
prolonged period of time but will provide some
direction for the future management of
hypertension in rural resource limited settings.

Conclusion
The overall BP control rate among adult patients in
Murang´a sub county was low. Adequate BP control
was correlated with patient reported restriction in
the use of salt, red meat and the use of one or two
drugs. Clinicians should aim at prescribing the
fewest number of different classes of
antihypertensives and encourage patients to
continually engage in lifestyle activities. Future
studies should find out why the large proportion of
patients had uncontrolled BP.
What is known about this topic
 The prevalence of hypertension has been on
the rise both globally and locally being as
high as 56% in some parts of Kenya;
 There is poor control of BP among
hypertensive adult outpatients in Kenyan
health facilities;
 The most recommended antihypertensives
for the Kenyan population are thiazide
diuretics and calcium channel blockers.
What this study adds
 Hypertensive patients followed up in rural
Kenyan health facilities are generally of
older age and obese;
 The most preferred antihypertensive
therapies in rural health facilities are renin
inhibitors and thiazide diuretics;
 Lifestyle modification strategies and use of
2 antihypertensive drugs are correlated with
adequate BP control.
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Table 1: sociodemographic and clinical characteristics of the study population (N=167)
Variable
Category
Frequency (n)
Percentage (%)
Age (years)
27-64
98
58.7
≥65
69
41.3
Mean age (SD); range in years 63.0 (12.1); range 27-87
Gender
Male
43
25.8
Female
124
74.3
Participants' weight
Underweight
3
1.8
Category
Ideal body weight
39
23.4
Overweight
73
43.7
Obese
52
31.1
Education level
Informal
37
22.2
Primary
94
56.3
Secondary
36
21.6
Marital status
Single
6
3.6
Married
161
96.4
Employment status
Formal
6
3.6
Non-formal
161
96.4
Duration of hypertension
<1
20
12.0
(years)
1-5
102
61.1
6-10
28
16.8
>10
17
10.2
Level of hypertension
Adequate/controlled
68
40.7
Mild
50
49.0
Moderate
36
35.3
Severe
16
15.7
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Table 2: specific antihypertensive drugs prescribed
Drugs
Frequency (n)
Percentage (%)
Diuretics
Thiazide
124
74.3
Furosemide
6
3.6
ACEIs
Enalapril
98
58.7
CCB
Nifedipine
39
23.4
Amlodipine
13
7.8
ARBs
Losartan
37
22.2
Telmisartan
1
0.6
Beta blockers
Atenolol
28
16.8
Carvedilol
2
1.2
Centrally acting agents
Methyldopa
2
1.2
ACEIs=angiotensin converting enzyme inhibitor; CCB=calcium channel blockers; ARBs=angiotensin receptor
blocker
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Table 3: specific types of antihypertensive therapies prescribed
Regimen
Drugs
Frequency
Percentage (%)
Monotherapy (n=31)
ACEI
16
51.6
CCB
6
19.4
Diuretic
5
16
Centrally acting
2
6.5
ARB
2
6.5
Dual therapy (n=93)
Diuretic+ ACEI
33
34
CCB+ diuretic
21
22
Diuretic+ ARB
17
18
CCB+ ACEI
13
14
Diuretic+ BB
5
5
CCB+ ARB
2
2
CCB+ BB
1
1
Others (BB+ARB, BB+ACEI,ACEI+ARB)
4
4
Triple therapy (n=43)
Diuretic +BB+ ACEI
12
28
Diuretic +CCB+ ACEI
11
26
Diuretic/BB/CCB+ ARB+ ACEI
10
23
Diuretic +CCB+ ARB
3
7
Diuretic +CCB+ BB
3
7
Diuretic +BB+ ARB
3
7
BB +CCB+ ACEI
1
2
ACEIs=angiotensin converting enzyme inhibitor; CCB=calcium channel blockers; ARBs=angiotensin receptor
blockers; BB=beta blockers
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Table 4: relationship between blood pressure control and other study variables
Variable

Category BP uncontrolled (n, %) BP controlled (n, %) p-value

Age

18-65

55 (56.1)

43 (43.9)

≥65

44 (63.8)

25 (36.2)

Male

24 (55.8)

19 (44.0)

Female

75 (60.4)

49 (39.5)

<25

27 (64.3)

15 (35.7)

≥25

72 (47.4)

53 (42.4)

Informal

25 (67.6)

12 (32.4)

Formal

74 (56.9)

56 (43.1)

Single

3 (50)

3 (50.0)

Married

96 (59.6)

65 (40.4)

No

92 (59.7)

62 (40.3)

Yes

7 (53.8)

6 (46.2)

No

67 (55.8)

53 (44.2)

Yes

32 (68.1)

15 (31.9)

No

22 (81.5)

5 (18.5)

Yes

77 (55)

63 (45)

14 (100.0)

0 (0.0)

Yes

85 (55.6)

68 (44.4)

No

97 (58.8)

68 (42.2)

Yes

2 (100.0)

0 (0)

No

98 (59.0)

68 (41)

Yes

1 (100)

0

<5 years

72 (59)

50 (41.0)

≥5 years

67 (78.8)

18 (21.2)

≤2

67 (54.5)

56 (45.5)

>2

32 (72.7)

12 (27.3)

Sex

Body mass index

Education level

Marital status

Daily fruits intake

Use of fried foods

Salt restriction

Restriction of red meat consumption No

Smoking

Alcohol consumption

Duration of treatment

Number of HTN drugs
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0.668

0.772

0.164

0.001*

0.001*

0.514

1.000
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Table 5: correlates of adequate BP control among the study participants
Bivariate
Multivariate
regression
regression
Variable
COR ratio (95% CI) P-Value AOR (95% CI)
Duration of hypertension in
1.08 (0.731-1.587) 0.380
0.98 (0.630-1.53)
years
Salt restriction
3.60 (1.29-10.04) 0.014*
2.92 (0.96-8.80)
Concurrent use of ≤2 drugs 0.62 (0.42-1.08)
0.102
0.66 (0.39-1.12)
Concurrent use of ≥3 drugs 0.81 (0.67-0.98)
0.031*
0.86 (0.69-1.07)
AOR=adjusted odds ratio; COR=crude odds ratio; *statistically significant p values

p-Value
0.940
0.058
0.128
0.176
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Figure 1: lifestyle behavior among hypertensive patients
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