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ABSTRACT

Background: Access to essential medicines through health insurance
contributes  substantially towards achieving hypertension control in
hypertensive sub-population of a nation.

Objectives: This study aimed to estimate the gender-based antihypertensive
medicines use, to describe utilization patterns, and to estimate prescribing
adherence to the health insurance guideline.

Methods: A descriptive, cross-sectional, retrospective review of paper-based
prescriptions with at least an antihypertensive medicine written for insured
outpatients from 1st January — 31t December 2013 at a Nigerian Federal
Teaching Hospital was conducted. The prescription volume and Anatomic
Therapeutic Chemical/Defined Daily Dose (DDD) methodology was used to
estimate the extent of utilization of antihypertensive medicines among the
study population. Drug utilization ninety percent (DU90%) was used to
quantify the index of adherence to the National Health Insurance Scheme
(NHIS) guideline. Differences in proportions were investigated with Pearson
chi-square test (x2). A p-value of less than 0.05 was considered statistically
significant.

Results: Females recorded significantly higher antihypertensive medicines
use compared to their male counterparts (61.5% versus 38.5%, p < 0.05).
Diuretics (32.1% and 9935.28 DDD) and calcium channel blockers (32.1%
and 8286 DDD) were the most commonly prescribed and utilized
antihypertensive medicine classes. The index of adherence to the NHIS
standard treatment guideline is 80.7%.

Conclusion: This study showed that diuretics (most frequently
hydrochlorothiazide) and calcium channel blockers (most frequently
amlodipine) were the most utilized antihypertensive medicine classes.
Physicians’ prescribing patterns fell below the hundred percent benchmark of
the country’s National Health Insurance programme guideline with respect to
antihypertensive medicines.

Keywords: Antihypertensive medicines, defined daily dose, health insurance,
hypertension, Nigeria.
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INTRODUCTION

MATERIALS AND METHODS

Hypertension is a chronic disease with a significant
risk for cardiovascular adverse outcomes [1]. There is
an increasing incidence of hypertension in Africa due
to the adoption of western lifestyles. To substantiate
this, the World Health Organization has reported that
9.2 deaths in 2000 were due to cardiovascular
diseases [2]. A much higher value has been projected
in 2025 [3]. Against this background, increased
utilization of cardiovascular medicines especially
antihypertensive medicines is expected in Africa,
including Nigeria.

Despite this projected rise in the incidence of
hypertension and the number of antihypertensive
prescriptions, the majority of the population will not be
able to purchase these medicines due to their low
purchasing power. This underscores the need for an
efficient and effective health insurance programme in
African countries. An earlier study has demonstrated
that health insurance with medicine coverage is
positively correlated with higher utilization of
medicines at an affordable cost [4]. Due to expected
increase accessibility to essential medicines by the
majority of the population, health insurance has the
capacity to reduce the cardiovascular adverse
outcome associated with hypertension in Africa,
especially Nigeria. On the other hand, increased
access to medicine through health insurance may
engender irrational use of medicines. This justifies the
need to evaluate medicine prescribing pattern in this
programme with a view to developing appropriate
interventions that will ensure rational utilization of
medicines.

A literature search showed that many studies have
evaluated antihypertensive medicine utilization
patterns in different parts of Nigeria [5-14]. Though,
these studies were conducted in non-health insurance
settings. To our knowledge, no published study exists
on the utilization of antihypertensive medicines in
health insurance in Nigeria, hence the need for the
present study. This study is aimed to estimate the
gender-based antihypertensive medicines use, to
describe utilization patterns, and to estimate
prescribing adherence to health insurance guideline.
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Study Design and Setting

This was a descriptive, cross-sectional, retrospective
study of paper-based prescriptions that was written
for insured outpatients during the twelve months
period of 2013. The study was conducted at the
University of Nigeria Teaching Hospital (UNTH),
Enugu. UNTH has about 500-bed capacity and is one
of the 20 federal, teaching hospitals in Nigeria [15],
and also a participating hospital in the National Health
Insurance Scheme (NHIS).

Sample Size Calculation
The sample size was derived using the Yamane
equation for proportions, as follows [16]:
N
1+ N(e)?
Where:
N = Size of the population, which was 9146

N =

e = Level of precision, usually set at 0.05

9146
n= =400
1+ 9146(0.05)?

This formula gave a sample size of at least 400, to
boost the power of the study, a sampling interval of
20 was chosen to randomly select prescription sheets
for this study. Simple balloting was used to select the
first prescription sheet.

Pooled prescriptions
N = 15,634

A
Total number of prescriptions containing at least
one antihypertensive medicine
N = 9146

l Sampling Interval = 20

Sampled prescriptions
n =457

The Sampling Flow Chart
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Ethical Approval

Ethical approval was obtained from the Research and
Ethics Committee of the University of Nigeria
Teaching Hospital (UNTH), Enugu.

Data Collection

Data were collected from August — September 2014
without any identifiable patient's information.
Information collected from patients included age, sex,
antihypertensive medicines prescribed (name, class,
route of administration, dosage form, strength, dose,
frequency of administration, and duration of
treatment). Defined daily doses (DDDs) of
antihypertensive medicines were extracted from the
WHO Collaborating Centre for Drug Statistics list of
DDD [17].

Data Analysis

Anatomic Therapeutic Chemical (ATC)/Defined Daily
Dose (DDD) [17] was employed to categorize
antihypertensive medicines. Number/volume of DDD
and drug utilization ninety percent (DU90%) [18] were
used to express antihypertensive medicine utilization.
Index of adherence to standard treatment guideline
[19] was used to determine the prescribing quality
according to Bergman et al. (1998) [18].

Percentage Index of Adherence to Guideline =

Mumber of DDD s in Guideline
=z 100

Total Number of DDDs in DTT90%% Zegment

Statistical Analyses

Descriptive  statistics (frequencies, percentages,
mean or mean % standard deviation, and median) and

inferential statistics (Pearson chi-square test) were
used for statistical analyses. A p-value less than 0.05
was considered statistically significant. All statistical
analyses were carried out using Statistical Package
for Social Sciences (SPSS) version 20 for Windows®.

RESULTS

A total of 457 prescriptions were randomly selected
for this study. Each prescription contained an average
of 2.3 + 0.8 antihypertensive medicines. Males
received a slightly higher average number of
prescriptions (2.4 versus 2.2) compared with females.
Analysis of the demographics of the prescriptions
showed that most females and males were between
50 - 64 years of age. The detailed patients’ age
distribution is shown in Table 1.

The antihypertensive medication use was significantly
(p < 0.05) higher among females 284 (61.5%) than
males 173 (38.5%).

Table 1. Age distribution of the study population
according to sex (N = 457).

A%;e(;g;p Sex (n (%))
Female Male
20-34 4 (1.4) 2 (1.2)
35-49 81 (28.5) 18 (10.4)
50-64 86 (30.3) 77 (44.5)
> 65 4 (1.4) 18 (10.4)
Not indicated 109 (38.4) 58 (33.5)
Total 284 (100.0) 173 (100.0)

Table 2. Relative use of antihypertensive mono therapy and combination therapies (N = 457).

Tr':A:rr;zy l\r|1((VZ)O Dual Therapy Nn (()2/37 Triple Therapy Nn (;02)9 Quadruple Therapy ':(o/i)l
DUR 21 (30.0) DUR,CCB 101(40.9) | DUR,CCB,ARB | 70(54.2) | DUR,CCB,ACEI,CAA | 3(27.2)
CCB 18 (25.7) DUR,ACEI 85(34.4) | DUR,CCB,ACEI | 51(39.4) | DUR,CCB,ACEI,BB | 2(18.2)
ARB 13 (18.6) DUR,ARB 43(17.4) | DUR,ACEI,BB 2(1.6) | DUR,CCB,ACEILARB | 1(9.1)
ACEI 11 (15.7) CCB,ACEl 11(4.5) DUR,CCB,BB 2(1.6) DUR,CCB,ARB,BB 1(9.1)
CAA 4 (5.7) CCB,ARB 3(1.2) DUR,ACEI, ARB | 1(0.8) | DUR,CCB,ARB,CAA | 1(9.1)

BB 3(4.3) DUR,CAA 2(0.8) CCB,ARB,CAA | 1(0.8) DUR,ARB,CAA,BB 1(9.1)
CCB,CAA 1(0.4) DUR,ARB,BB 1(0.8) DUR,CCB,CAA,BB 1(9.1)
CAAARB 1(0.4) DUR,ARB,CAA | 1(0.8) CCB,CA,BB,PVD 1(9.1)

DUR: Diuretic, CCB: Calcium Channel Blocker, ACEI: Angiotensin Converting Enzyme Inhibitor, ARB:
Angiotensin Receptor Blocker, BB: Beta-Blocker, CAA: Centrally Acting Agent, PVD: Peripheral Vasodilator
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Table 3. Overall frequency of antihypertensive
medicines use (N = 945).

Medicine Medicine Name n (%)
Class
Diuretics Hctz (22351)
(N32_ 230(/)(3 Spironolactone 19 (2.0)
' Furosemide 20 (2.1)
- 239

CCBs Amlodipine (25.3)
(N32‘ 230(/’0‘; Nifedipine 53 (5.6)
' Felodipine 12 (1.3)
ACEls Lisinopril (11(?%)
(N17_ 21(;3 Enalapril 2(0.2)

' Thiapril 1(0.1)
Losartan 32 (3.4)
Valsartan 29 (3.1)
ARBs Telmisartan 10 (1.1)

N =86 (9.1%) Irbesartan 7(0.7)
Candesartan 7 (0.7)

Olmesartan 1(0.1)

Propranolol 3(0.3)

BBs Atenolol 3(0.3)

N =12 (1.2%) Metoprolol 4 (0.4)
Carvedilol 2 (0.2)
N = 1€1A(?.5%) Methyl dopa 14 (1.5)
N = Fl)\g(g).l%) Hydralazine 1(0.2)
Hctz+Amiloride 32(3.5)
Valsartan+Amlodipine+H 10 (1.1)

ctz )

Valsartan+Hctz 8 (0.8)

FDC Irebesartan+Hctz 3(0.3)

N = 61 (6.5%) Telmisartan+Hctz 2(0.2)
' Valsartan+Amlodipine 2(0.2)
Candesartan+Hctz 1(0.1)

Enalapril+Hctz 1(0.1)
Atenolol+Chlorthalidone 1(0.1)
Amlodipine+Atorvastatin 1(0.1)

Hctz: Hydrochlorothiazide

The distribution of single and combination therapies
showed that 70 (15.3%) patients received mono
therapeutic prescriptions, whereas 247(54.1%), 129
(28.2%), and 11 (2.4%) patients received dual, triple
and quadruple therapeutic prescriptions, respectively.
Analysis of individual antihypertensive medicine
classes revealed diuretics (30.0%) as the most
prescribed and BBs as the least prescribed among
the mono therapeutic class category. However, it is of
interest to note the preference of ARB (18.6%) over
ACEI (15.7%) in the mono therapeutic category. On
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the other hand, combination of various
antihypertensive medicine classes showed that
diuretics plus CCB (40.9%) were the highest
prescribed in the two-class combination category,
diuretics plus CCB plus ARB (54.2%) in the three-
class combination category, and diuretics plus CCB
plus ACEl plus CAA (27.2%) in the four-class
combination category, respectively (Table 2).

The total volume of the antihypertensive medicine
class prescribed showed that diuretics (32.2%) and
CCBs (32.2%) were the most prescribed followed by
ACEls (17.2%). The fixed-dose combination (FDC)
accounted for 6.5% of the total antihypertensive
medicines  prescribed. The least prescribed
antihypertensive medicine class was peripheral
vasodilator (PVD) which constituted only 0.1% of the
total prescription volume. In the same vein, analysis
of individual antihypertensive medicines revealed that
hydrochlorothiazide (28.1%), amlodipine (25.3%), and
lisinopril (16.9%) were the most prescribed, whereas
thiapril, olmesartan, and hydralazine were the least

prescribed.  Hydrochlorothiazide plus amiloride
constituted the most prescribed fixed-dose
combination (3.5%) (Table 3).
Volume of DDD
12000
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2000 I I
0 N = N
& S 2 Q & & $ o & & Q
S & §F ¢ ijgo & %,0\5 ¢ &S @Qo &
g8 T ¢
&

1 Antihypertensive medicine class

DUR: Diuretic, CCB: Calcium Channel Blocker, ACEI:
Angiotensin Converting Enzyme Inhibitor, ARB:
Angiotensin Receptor Blocker, BB: Beta-Blocker,
CAA: Centrally Acting Agent, PVD: Peripheral
Vasodilator

Figure 1. Antihypertensive medicine class utilized
(N =945).
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Eleven antihypertensive pharmaceutical products
made it to the DU90% segment. Hydrochlorothiazide
appeared first in the DU90% segment with 7928.5
DDD thereby making it the most utilized, followed by
amlodipine with 7506 DDD while ramipril appeared
last with 432 DDD. The calculated index of adherence
to the NHIS standard treatment guideline [19] based
on DU90% is 80.7% (Figure 2).
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Antihypertensive pharmaceutical products

u In NHIS Guideline Notin NHIS Guideline

Hctz: Hydrochlorothiazide, Val: Valsartan

Figure 2. Bulk of antihypertensive medicines
(DU90%) utilized (N = 11).

DISCUSSION

This study revealed significantly higher
antihypertensive medicines use among females than
males consistent with the findings of some earlier
studies [5, 7-10, 13, 14, 20]. In contrast, other studies
reported higher use among males [11, 21, 22].
Despite the fact that hypertension is a male
predominant chronic disease, the greater proportions
of females in our study may be partly explained by
early healthcare seeking-behaviour of women, they
have a higher probability of having medicines
prescribed compared to men, who may seek
emergency care at a higher rate.

However, our study showed that antihypertensive
medicines use was highest among patients aged 50 —
64 years for both genders. This result is consistent
with the findings of other similar published studies
[13, 23]. On the contrary, an earlier study reported
higher use among those aged 41 - 50 years [10]. The
possible explanation for the difference in age
distributions observed in this study compared to our
study could be geographic variations and differences
in the genetic make-up of the residents which may be
linked to either higher or lower hypertension
occurrence rate in these age groups. Interestingly,
there was a sudden drop-off in the proportion of
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patients that used antihypertensive medicines at 65
years or more. Financial constraints due to retirement
between the ages of 60 and 70 years depending on
the establishment [24] could account for this
observation.

Diuretics, mainly thiazides were the most commonly
utilized antihypertensive medicine class either alone
or as a combination therapy in the present study. The
choice of thiazide diuretics as the first-line
antihypertensive agent is consistent with reports of
earlier studies conducted in Nigeria [5, 7, 9, 11, 13,
14, 21, 25]. The highest utilization of thiazide diuretics
found by our study is also in agreement with the
Nigerian NHIS guideline which recommended it as
the first choice antihypertensive agent due to its
ability to prevent major cardiovascular events [19].
This finding corroborates the report of heart attack
prevention trial [26]. In contrast, some non-Nigerian
studies reported low use of thiazide diuretics [27-29].
Despite thiazides recommendation as the first-line
medicine in the management of hypertension, low use
of this class indicated by these studies may not be
unconnected with adverse effects concerns and poor
market availability in those countries [30]. For patients
that cannot take diuretics, first-step therapy with
CCBs or ACEIs or ARBs could be considered. Our
study found CCBs as the second most frequently
prescribed antihypertensive medicine class similar to
the findings of some earlier studies [8, 9, 11, 13, 21,
25].

The present study found that a substantial number of
ARB or ACEI mono therapy were prescribed as the
initial choice of therapy with a slight preference of
ARB over ACEI as mono therapy. This observation
may not be unconnected with its fewer tendencies to
cause cough [31]. Overall, our study recorded ACEIls
prescriptions frequency similar to the result of an
earlier study outside health insurance setting of the
same hospital [11]. In addition, an earlier study
conducted in the other part of the country reported
lower utilization of ACEIls [32]. Geographic differences
and prescribers’ characteristics could account for the
variation.

The high utilization rate of poly therapy as compared
to mono therapy may suggests that majority of the
patients managed for hypertension during the year
under review had complicated hypertension
consistent with the standard treatment guideline
which recommends the use of two or more
antihypertensive  medicines in  patients  with
hypertension and diabetes or renal disease to
achieve target blood pressure (BP) [33]. Combination
therapy of antihypertensive medicines is the rational
use of more than one antihypertensive agent to
achieve BP goal [33-35]. Higher use of the
combination of antihypertensive medicines compared
to monotherapy reported by our study is consistent
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with the results of some earlier studies conducted in
Nigeria [5, 7, 9, 10, 14, 22].

The limitations of this study include medicines
classified as antihypertensives can have other
indications (heart failure, oedema among others),
pharmacy insurance claims do not contain data on
new patients on antihypertensives and change/switch
on therapy, clinical and laboratory findings. The study
also lacked information on whether the patients
actually used the dispensed medicines or not. The
study findings may not reflect the current
antihypertensive medicine prescribing practice of the
setting studied due to the time lag between data
collection and publishing of the findings. Lastly, this
study was conducted in one centre, therefore the
findings cannot be generalized.

CONCLUSION

Antihypertensive medicines use was significantly
higher among females compared to males. Poly
therapy prescriptions were significantly higher than
mono therapy prescriptions. Diuretics (most
frequently hydrochlorothiazide) and calcium channel
blockers (most frequently amlodipine) were the most
prescribed and consumed antihypertensive
medicines.  Prescribers’ adherence to NHIS
antihypertensive medicine prescribing guideline was
good but less than a hundred percent benchmark of
the health insurance scheme.
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