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Abstract

Introduction: Uncontrolled hypertension is a leading modifiable risk factor for cardiovascular disease morbidity and mortality. Data on adequacy
of blood pressure control in Kenya is scarce. This study aimed at assessing the level of blood pressure control among hypertensive patients on
follow-up in a regional referral hospital. Methods: Data regarding blood pressure, antihypertensive medication use, and comorbidities was
abstracted from medical records of 452 hypertensive patients seen in Nyeri Provincial General Hospital between January and March 2013.
Adequate blood pressure control was defined as a systolic pressure < 140 mmHg (< 130 mmHg for diabetic hypertensive patients) and a diastolic
pressure < 90 mmHg (< 80 mmHg for diabetic hypertensive patients). Data was entered and analyzed using STATA 9 (StataCorp, Inc, Texas,
USA). Results: Only 33.4% of patients had a blood pressure within the recommended limits. In multivariate analysis, using a calcium channel
blocker was significantly associated with good blood pressure control (OR, 2.1; 95% CI, 1.4, 3.3). On the other hand, old age (= 60 years), being
diabetic, and the use of three or more antihypertensive drugs were associated with reduced odds of good blood pressure control (OR, 0.64; 95%
CI, 0.43; OR, 0.54; 95% CI, 0.36, 0.81; and OR, 0.41; 95% CI, 0.26, 0.64, respectively). Conclusion: Poorly controlled blood pressure is an
important public health concern among hypertensive patients in this region. Elderly patients, those with diabetes, and those on multidrug regimens

are at higher risk for poor blood pressure control and warrant closer attention.

Pan African Medical Journal. 2014; 18:278 d0i:10.11604/pam;j.2014.18.278.4308

This article is available online at: http://www.panafrican-med-journal.com/content/article/18/278/full/

© Ernest Muthami Mutua et al. The Pan African Medical Journal - ISSN 1937-8688. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work is properly cited.

Pan African Medical Journal — ISSN: 1937- 8688 (www.panafrican-med-journal.com) ’AFENET
Published in partnership with the African Field Epidemiology Network (AFENET). (www.afenet.net) e



Introduction

Methods

Hypertension is an important public health concern worldwide.
According to the World Health Organization (WHO), the global
prevalence of hypertension among adults aged 25 years and over
was 40% in 2008 [1]. The total number of people with high blood
pressure worldwide grew from 600 million in 1980 to almost 1 billion
in 2008 [1]. Compared with other parts of the world, Africa bears
the highest burden of hypertension, with an overall prevalence of
40% [1]. High blood pressure is a major problem in the health care
system because of its association with an increased risk of
cardiovascular disease; the risk for stroke and coronary heart
disease increases progressively as blood pressure increases [2].
Other complications associated with hypertension include heart
failure, peripheral vascular disease, renal impairment, retinal

hemorrhage, and visual impairment [3].

Lowering blood pressure in hypertensive patients reduces the risk
for cardiovascular events [4,5]. Thus, ongoing surveillance to
determine trends in blood pressure is necessary to provide a basis
for evaluating and guiding public health interventions. However,
there is little data on blood pressure control among people with
hypertension in Kenya; therefore, it is difficult to characterize the
national burden. Currently, only three studies have been performed
and the results suggest a wide range of blood pressures. One
community study performed in Nakuru, in the Rift Valley region of
Kenya, found that only 29% of patients receiving drugs actually had
their blood pressure within the recommended levels (< 140/90
mmHg) [6]. Another study performed in Nandi district reported a
much lower level of blood pressure control, with only 2.6% of
patients on drug treatment having a blood pressure under control
[7]. The other study done in Kenyatta National Hospital, the
country's premier referral hospital, indicated that only 26% of
hypertensive patients on follow-up in the hospital's medical

outpatient clinics had well-controlled blood pressure [8].

Despite the fact that central Kenya accounts for the highest
proportion of hypertension-related outpatient clinic attendances [9],
there is no data to show the extent to which patients on follow-up
have their blood pressure under control. Therefore, the aim of this
study was to determine the level of blood pressure control and
characterize antihypertensive medication use and comorbidity
profiles among hypertensive patients being followed-up at Nyeri

Provincial General Hospital, central Kenya.

Description of the survey and study population

The study was a cross sectional survey including 452 hypertensive
patients who were seen at Nyeri Provincial General Hospital
between January and March 2013. Nyeri hospital is a referral health-
care facility serving a wide region within central Kenya (population
of 4,383,743 persons as of 2009 national census) [10]. The hospital
runs a busy medical outpatient clinic (MOPC) on Tuesdays and a
diabetic outpatient clinic (DOPC) on Fridays. Non-diabetic
hypertension patients are usually seen in the MOPC, while those

with diabetes are seen in the DOPC.

Data was collected from patient files retrieved from the hospital's
medical records department. The patient files were selected by
systematic random sampling from the list of hypertension patients
seen on each clinic day in both the MOPC and DOPC. The sample
size was calculated using the formula for proportion (Sample size n
= (Np(1-p)/(d*/Z%1.o;2)((N-1)+p)(1-p); theOpen Source
Epidemiologic Statistics for Public Health, Version 2.3.1 was applied
in the calculations [11]. At 99% confidence level, a total of 464
hypertensive patients would be required to estimate 26% of
hypertensive patients with adequate blood pressure control; this
computation was corrected for an estimated population size of 5000
patients. For the 24 clinics held during the study period, a minimum
of 19 patients were required per clinic in order to meet the study's
sample size. Since it was anticipated that patient files may not be
available for all the clinics, the recruitment target was raised to 25
patients per clinic. The sampling interval was determined by dividing
the total number of hypertensive patients seen on each clinic day by
25. A number between one and the sampling interval was chosen
using random number tables; this was the index case. A sticker was
placed on each of the selected files to avoid resampling at
subsequent clinics. Newly diagnosed patients were excluded from
the study.

A data abstraction form was used to collect information about the
patients' systolic blood pressure (SBP) and diastolic blood pressure
(DBP) readings recorded at their clinic visits. Other data included
demographics (age, gender), current antihypertensive medication,
and comorbidities. A trained medical records clerk performed the
retrieval of patient files and data abstraction. The study underwent
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Science and Technology. Permission to access the patients' medical
records was sought from the management board of Nyeri Provincial
General Hospital. All patient information was treated with utmost
confidentiality, and no personal identifiers were included in the data

abstraction forms.

Data analysis

All data were analyzed using STATA 9 (StataCorp, Inc, Texas, USA).
The percentage of patients with well controlled blood pressure was
determined according to guidelines provided in the Seventh Report
of the Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure (JNC7) [12]. For
non-diabetic hypertensive patients, good control was defined as BP
< 140/90 mmHg, while that for diabetic hypertensive patients was
< 130/80 mmHg. All patients with BP > 140/90 mmHg were further
sub-categorized into stage 1 (SBP 140-159 mmHg or DBP 90-99
mmHg) and stage 2 (SBP > 160 mmHg or DBP > 100 mmHg). The
prevalence of isolated uncontrolled systolic and diastolic
hypertension was also established by determining the number of
patients with SBP > 140 mmHg and DBP < 90 mmHg, and DBP >
90 mmHg and SBP< 140 mmHg, respectively.

To identify covariates significantly related to blood pressure control,
a combined analysis of all patients was conducted, with good blood
pressure control being defined as SBP < 140 mmHg and DBP < 90
mmHg. Firstly, a bivariate analysis (x*test) was performed to
examine the relationship between blood pressure control and sex,
age, number of drugs in the antihypertensive regimen, class of
medication (diuretics, calcium channel blockers (CCBs), angiotensin
converting enzyme inhibitors (ACEIs), angiotensin receptor blockers
(ARBs) and beta blockers), and comorbidities. Secondly, a multiple
binary logistic regression model was fitted using a forward selection
approach, with variables significant at P < 0.05 being added to

identify predictors of blood pressure control.

Results

Sample characteristics and comorbidity profile

The sample comprised 452 hypertensive patients (72.6% female).
The mean age was 63 (+/- 12.4) years. Non-diabetic hypertensive

patients accounted for 58.2% (263) of the study sample, with the

remaining 41.8% (189) being hypertensive patients with diabetes.
The other comorbid conditions documented in the patients' medical
records were as follows: cardiovascular disease (4%); asthma
(3.3%); peptic ulcer disease (1.1%); hyperthyroidism (1.3%); and
others (6.9%). Among the patients with cardiovascular disease
(18/452), heart failure was the commonest comorbidity (2%),
followed by stroke (1.3%) and ischemic heart disease (0.7%). Renal

disease was not present in any of the patients reviewed.

Blood pressure control

Of the 263 non-diabetic hypertensive patients, only 128 (48.7%)
had a blood pressure < 140/90 mmHg. Among the diabetic
hypertensive patients (n=189), only 23 (12.1%) had a blood
pressure < 130/80 mmHg. Hence, the percentage of patients with
good blood pressure control was 33.4% (151/452). In the combined
analysis, involving both non diabetic and diabetic hypertensive
patients (N=452), only 196 (43.4%) of the study subjects had a
blood pressure < 140/90 mmHg. Of the remaining 256 patients with
uncontrolled hypertension, 62.5% were at stage 1 and 37.5% were
at stage 2. The prevalence of isolated uncontrolled SBP was more
than twice that of isolated uncontrolled DBP (29.7% vs. 11.7%).
Regarding antihypertensive medication use, 82.1% (161/196)
required two or more drugs to have their blood pressure controlled.
Diuretics were the most commonly prescribed drugs (78.1%), with
the majority being thiazides. The antihypertensive medications
prescribed are listed in Table 1.

Predictors of blood pressure control

Bivariate analysis revealed that diabetes status and the number of
prescribed antihypertensive drugs were significantly associated with
BP control (x* p< 0.05). The results of bivariate analysis between
blood pressure control status and the other study variables are
summarized in Table 2. In multivariate analysis, being on a CCB
was significantly associated with well-controlled blood pressure (OR,
2.1; 95% CI, 1.4, 3.3). However, the odds of good control were
significantly reduced if the patient was aged 60 years and over (OR,
0.64; 95% CI, 0.43, 0.96), had diabetes (OR, 0.54; 95% CI, 0.36,
0.81), or was taking three or more antihypertensive drugs (OR,
0.41; 95% CI, 0.26, 0.64). The results of the multiple logistic

regression analysis conducted are presented in Table 3.
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Discussion

In the present study, we found out that only 33.4% of the
hypertensive patients on follow-up at Nyeri Provincial General
Hospital had their blood pressure controlled within the
recommended levels. However, the level of blood pressure control
reported herein is slightly better than that reported by a study
performed at the country's national referral hospital (Kenyatta
National Hospital) in 2009 [8], which showed that only 26% of
hypertensive patients had their blood pressure under control. The
reason for this discrepancy can be attributed to the fact that central
Kenya (where the present study was conducted) has a high burden
of hypertension [9], therefore, there is more likelihood of
heightened awareness of the problem. The difference in control
rates may also represent a secular trend in blood pressure control,
as has been suggested elsewhere in the literature [13].

It is also worth noting that a substantial proportion of patients with
uncontrolled blood pressure were at stage 2 (SBP > 160 mmHg or
DBP mmHg = 100), indicating a higher long-term risk of
cardiovascular disease [2,14]. We noted that the levels of
uncontrolled hypertension were different with respect to SBP versus
DBP: the prevalence of isolated uncontrolled SBP was twice as high
as that of isolated uncontrolled DBP. A similar phenomenon was
reported in a study in the USA, where the percentages of patients
with uncontrolled SBP and DBP were 32.7% and 82.9%,
respectively [15]. This finding is significant, given the existing
evidence which shows that SBP is more important than DBP in
predicting cardiovascular and renal disease in the elderly [16, 17].
The benefits of systolic blood pressure reduction have also been

documented in several trials [18-20].

Multivariate analysis revealed that old age, diabetes, and the use of
three or more drugs were significant predictors of poor blood
pressure control. Older age has been identified as an important risk
factor for poor blood pressure control in a number of studies
[15,21,22]. Compared with non-diabetic patients, those with
diabetes were significantly more likely to have poorly controlled
blood pressure. This finding also agrees with those of several other
studies showing lower rates of well-controlled blood pressure in

diabetic hypertensive patients [23-25].

For adequate blood pressure control, majority of the patients

needed two or more drugs. This finding is in agreement with the

existing evidence, that combination therapy is necessary for blood
pressure control [26]. However, patients taking three or more drugs
were 2.4 times less likely to have well-controlled blood pressure
than those on two drugs or less. This may indicate that blood
pressure is more difficult to control in these patients, prompting
clinicians to use more aggressive treatment regimens. The
association between multidrug regimens and poor blood pressure
control has also been demonstrated by other studies. For example,
Knight et al. (2001) studied blood pressure control among
ambulatory patients and found a positive association between a
multidrug regimen and poor blood pressure control. Patients taking
four or more antihypertensive medications were five times more
likely to have a higher blood pressure than those taking a single
drug [27]. Another study by Duggirala et al. found a similar pattern;
patients taking three or more drugs were 35% more likely to have

poorly controlled blood pressure [28].

Being prescribed a CCB was significantly associated with good blood
pressure control, and patients taking a CCB were twice as likely to
have well-controlled blood pressure than those not taking a CCB.
This finding is consistent with those of other studies, in which CCBs
were more beneficial in achieving good blood pressure control,
particularly in the elderly [29,30].

One important limitation needs to be taken into consideration when
interpreting the findings of this study. The study involved patients
being followed-up at a hospital; therefore, the findings may not
reflect the picture in the general population. However, given the
paucity of data in this area, the study provides an important entry
point to understanding the burden and factors associated with

hypertension in central Kenya and in other parts of the country.

Conclusion

This study shows that a majority of hypertensive patients in central
Kenya have poorly controlled blood pressure, and identifies the
need for targeted interventions to address the problem. Elderly and
diabetic patients, and those on multidrug regimens, are more likely
to have poorly controlled blood pressure and require closer
attention. Systolic blood pressure control should be emphasized,
given that it was a particular problem in this study population. The
use of calcium channel blockers should be considered as they

appear to provide better blood pressure control. Further research is
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needed to identify barriers to effective blood pressure control and

examine possible interventions to improve treatment outcomes.
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Table 1: Antihypertensive medication use by patients in the study

Drug n (%)
Diuretics

Thiazides 328 (72.6)
Furosemide 15 (3.3)
Aldactone 10 (2.1)
CCBs

Nifedipine 129 (28.5)
Amlodipine 39 (8.6)
Beta blockers

Atenolol 139 (30.8)
Propranolol 8 (1.8)
Carvedilol 16 (3.5)
ACEIs

Enalapril 241(53.3)
ARBs

Lorsatan 98 (21.7)
Number of prescribed antihypertensive drugs

1 75 (16.6)
2 191 (42.3)
>3 186 (41.2)

ACEIs: Angiotensin converting enzyme inhibitors; ARBs: Angiotensin

Calcium channel blockers. Total sample (N): 452

receptor blockers; CCBs:
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Table 2: Bivariate analysis of the association between blood pressure control and other study variables
Blood Pressure
Variable Total Controlled Uncontrolled Test P value
n (%) n (%)
Sex =2 0.31
Male 124 49 (39.5) 75 (60.5)
Female 328 147 (44.8) 181(55.2)
Age =2 0.054
< 60 years 162 80 (49.4) 82 (50.6)
> 60 years 290 116 (40) 174 (60)
Number of prescribed —
antihypertensive drugs B 0.008
<2 266 129 (48.5) 137 (51.5)
>3 186 67 (36) 119 (64)
On a diuretic =2 0.367
Yes 353 157 (44.5) 196 (55.5)
No 99 39 (39.4) 60 (60.1)
On a CCB =2 0.046
Yes 168 83 (49.4) 85 (50.6)
No 284 113 (39.8) 171 (60.2)
On a beta blocker =2 0.056
Yes 163 61 (37.4) 102 (62.6)
No 289 135 (46.7) 154 (53.3)
On an ACEI =? 0.046
Yes 241 94 (39) 147 (61)
No 211 102 (48.3) 109 (51.7)
On an ARB =2 0.206
Yes 98 37 (37.8) 61 (62.2)
No 354 159 (44.9) 195 (55.1)
Diabetic =2 0.007
Yes 189 68 (36) 121 (64)
No 263 128 (48.7) 135 (51.3)
Cardiovascular disease =2 0.696
Present 18 7 (38.9) 11 (61.1)
Absent 434 189 (43.6) 245 (56.5)
Other comorbidities =2 0.459
Present 47 18 (38.3) 29 (61.7)
Absent 405 178 (44) 227 (56)
ACEIs: Angiotensin converting enzyme inhibitors; ARBs: Angiotensin receptor blockers; CCBs: Calcium channel blockers. Total sample
(N): 452
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Table 3: Logistic regression analysis of factors associated with good blood pressure control

OR (95% confidence

Variable P value
interval)

Ona CCB

No 1

Yes 2.1(1.4,3.3) 0.001

Number of prescribed antihypertensive drugs

<2 1

>3 0.41 (0.26, 0.64) < 0.001

Diabetic

No 1

Yes 0.54 (0.36, 0.81) 0.003

Age

< 60 years 1

> 60 years 0.64 (0.43, 0.96) 0.032

CCB: Calcium channel blocker
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