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Section “Pharmacy”

Abstract. Hypertension and diabetes mellitus are major non-
communicable diseases associated with significant morbidity, mortality,
and long-term economic burden, particularly in low- and middle-income
countries. Medication costs remain a critical determinant of access,
adherence, and therapeutic outcomes. This study assessed the cost
variation, availability, and affordability of commonly prescribed
antihypertensive and antidiabetic medicines in selected states of North-
Central Nigeria, comparing generic, branded, and international reference
prices.

A cross-sectional descriptive study was conducted across 40 registered
pharmacy premises using a pretested, structured questionnaire and a
price-collection tool. Researchers analysed medicine prices for generic
and branded products and derived international reference prices from
the International Medical Products Price Guide and National Health
Insurance Scheme price lists. They analysed the data using IBM SPSS
version 20 and presented the results as means, standard deviations, and
comparative ratios.

Antihypertensive medicines were more widely available than
antidiabetic medicines across pharmacy premises (p < 0.05). Branded
antihypertensive medicines consistently had higher unit prices than their
generic equivalents, while several international reference prices
exceeded both local generic and branded prices, reflecting exchange
rate volatility. For oral antidiabetic medicines, price differences between
branded and generic products were minimal; however, branded insulin
preparations were substantially more expensive than generic and
international reference prices.

Significant cost variation exists among antihypertensive and
antidiabetic medicines in North-Central Nigeria. While generic
antihypertensives offer more affordable options, high prices of branded
products—particularly insulin—pose challenges to sustained access and
adherence. Policy measures promoting generic substitution, price
regulation, and local pharmaceutical manufacturing are essential to
improve affordability and health outcomes.

Keywords: Antihypertensives; Antidiabetics; Cost variation; Medicine
affordability; Nigeria; Pharmacoeconomics.
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INTRODUCTION

Hypertension and diabetes mellitus are chronic
non-communicable diseases (NCDs) that account
for a substantial proportion of global morbidity
and premature mortality. Their prevalence is ris-
ing rapidly in low- and middle-income countries,
including Nigeria, where health systems face per-
sistent financing and access constraints. Evidence
indicates that hypertension affects approximate-
ly one-third of the adult population globally. In
contrast, diabetes mellitus affects nearly one in
ten adults, with projections showing continued
growth driven by urbanisation, lifestyle changes,
and population ageing. Hypertension and diabe-
tes mellitus are chronic disease conditions reput-
ed as leading causes of preventable deaths [1-3].
In poor economies, the diseases are generally
undiagnosed, untreated, or poorly controlled be-
cause of abject poverty. Healthcare providers can
prevent many of the related deaths through early
detection and adequate management. Poor man-
agement of diseases is associated with related
complications and other non-health-related im-
plications, such as social and economic instability
[4, 5]. Hypertension and diabetes mellitus are
regarded as non-communicable diseases with a
heavy financial burden. Hypertension is a com-
mon condition that affects 1 in 3 adults, while
about 9% of adults haveiabetes mellitus [6, 7].
Medication management of hypertension helps
in preventing complications such as stroke, myo-
cardial infarction, and heart failure [8-11].

Effective pharmacotherapy significantly reduces
the risk of complications such as stroke, myocar-
dial infarction, renal failure, neuropathy, and
premature death. However, the long-term nature
of treatment results in sustained out-of-pocket
expenditures for patients, particularly in settings
with limited health insurance coverage. In Nige-
ria, where out-of-pocket payments remain the
dominant mode of health financing, medicine
costs are a major barrier to adherence and conti-
nuity of care. The pharmacotherapy of hyperten-
sion offers various drug classes that can be em-
ployed to effectively treat and manage the condi-
tion [8, 11]. They include the thiazide diuretics,
calcium channel blockers, angiotensin-converting
enzyme inhibitors, angiotensin receptor block-
ers, loop diuretics, potassium-sparing diuretics,
beta-adrenergic receptor blockers, etc. [10, 11].
Some oral agents for the management of diabetes
mellitus include sulfonylureas, biguanides, thia-
zolidinediones, alpha-glucosidase inhibitors,
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meglitinides, oral glucagon-like peptide-1 recep-
tor agonists, dopamine agonists, bile acid seques-
trants, etc. Insulin is an injectable preparation
used to manage diabetes mellitus [12].

Various pharmacoeconomic studies have shown
that pharmacotherapy for hypertension and dia-
betes mellitus is beneficial and cost-effective. Ob-
viously and practically speaking, medication
treatment of hypertension and diabetes mellitus
is far more beneficial and effective than not treat-
ing them at all. The treatment results in a good
clinical outcome, prevents complications, and
offers a favourable prognosis [13, 14].

Several factors, both intrinsic and extrinsic, influ-
ence the cost variation of antihypertensive and
antidiabetic medicines. In general, some of the
factors include the use of branded or generic
drugs, the blood pressure level of the patients in
question, age of the patients, comorbidity status
of the patients drug dosage forms, insurance cov-
erage, effects of fixed dose combination drugs,
market competition among generic brands gov-
ernment regulations and policies, varying prices
among different pharmacies and the bargaining
power of the patients or clients [15-17].

Antihypertensive therapy encompasses several
drug classes, including diuretics, calcium channel
blockers, angiotensin-converting enzyme inhibi-
tors, angiotensin receptor blockers, beta-
blockers, and centrally acting agents. Similarly,
diabetes management involves oral hypoglyce-
mic agents—such as biguanides, sulfonylureas,
DPP-4 inhibitors, SGLT2 inhibitors—and injecta-
ble therapies, notably insulin. The availability of
multiple brands and generic versions creates a
wide price spectrum, often without a clear corre-
lation to therapeutic advantage.

Previous pharmacoeconomic studies have
demonstrated that generic medicines provide
equivalent clinical outcomes at significantly low-
er cost than branded products. Nonetheless,
price variation persists due to factors such as im-
port dependence, currency fluctuations, market
competition, supply chain inefficiencies, regula-
tory gaps, and differential pricing strategies. In
Nigeria, over 70% of medicines are imported or
rely heavily on imported raw materials, making
medicine prices highly sensitive to exchange rate
instability.

This study, therefore, aimed to evaluate the
availability and cost variation of commonly used
antihypertensive and antidiabetic medicines in
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North-Central Nigeria, comparing generic,
branded, and international reference prices, with
a view to informing policy and practice on medi-
cine affordability and access.

METHODS

Study Design and Setting. A cross-sectional de-
scriptive study was conducted across selected
urban and rural areas of North-Central Nigeria.
Forty pharmacy premises, including community
pharmacies and hospital-based outlets, were
purposively sampled based on accessibility and
service volume.

Data Collection. Data were collected using a pre-
tested structured questionnaire and a medicine
price collection form. Information obtained in-
cluded pharmacy characteristics, availability of
medicines, dosage forms, strengths, and unit
prices for generic and branded products. Re-
searchers obtained international reference prices
from the International Medical Products Price
Guide and the Nigerian National Health Insur-
ance Scheme price list. They adjusted them for
exchange rates and the consumer price index.

Data Analysis. Data were analysed using IBM
SPSS version 20. The researchers used descrip-
tive statistics to summarise availability and price
data. They computed mean prices, standard de-
viations, and comparative price ratios, and ap-
plied chi-square tests to assess differences in
availability, setting p < 0.05 as the threshold for
statistical significance.

RESULTS AND DISCUSSION

Antihypertensive medicines were significantly
more available across pharmacy premises than
antidiabetic medicines. The majority of outlets
were licensed, pharmacist-owned, and located in
urban areas, reflecting the concentration of
pharmaceutical services in cities.

Price analysis revealed marked variation be-
tween generic, branded, and international refer-
ence prices. For antihypertensive medicines,
branded products were consistently more ex-
pensive than generics, sometimes by several-fold.
In contrast, international reference prices for cer-
tain agents—particularly newer or less common-
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ly stocked medicines—were higher than both
local generic and branded prices.

Among antidiabetic medicines, oral agents such
as metformin, sulfonylureas, and selected newer
agents showed relatively small price differences
between branded and generic products. Howev-
er, insulin preparations exhibited substantial
price disparities, with branded insulin being
markedly more expensive than generic equiva-
lents and international reference prices.

Table 1 - Characteristics of the Pharmacy Premises
Studied, N = 40

Variables n (%) | x2(df) p-
value

Premises Licensure
Licensed 39 (97.5) 36.1| 0.000*

(1.0)
Not Licensed 1(2.5)
Total 40
(100.0)

Premises Location

Urban 34 (85.0) 19.6| 0.000*
(1.0)
Rural 6 (15.0)
Total 40
(100.0)
Premises Ownership
Pharmacist 31(77.5) 12.1| 0.001*
(1.0)
Non-Pharmacist 9 (22.5)
Total 40
(100.0)
Pharmacist Availability
Pharmacist Available |36 (90.0) 25.6| 0.000*
(1.0)
Pharmacist Not| 4 (10.0)
Available
Total 40
(100.0)

Medicines Studied
Antihypertensives 28 (65.1)13.93(1)| 0.047*
Antidiabetics 15 (34.9)

Total 43
(100.0)

Notes: X2 = chi square; df = degree of freedom; *
significant difference within the variable
distribution at p<0.05
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Table 2 - Availability of Medicines in Each Pharmacy Premise Evaluated, N = 1,720
. Availability - n (%)
Variable Ads N =15 Ahs N =28 Overall N =43 x* (df) p-value

Lenardy Pharmacy, Akwanga 9 (60.0) 22 (78.6) 31(72.1) 1.7 (1) 0.196
Dilimi Central Pharmacy, Jos 7 (46.7) 22 (78.6) 29 (67.4) 4.5 (1) 0.033%
Bishop Murray 6 (40.0) 22 (78.6) 28 (65.1) 6.4 (1) 0.011%
Luis Chuks 7 (46.7) 21 (75.0) 28 (65.1) 3.5(1) 0.063
Galaxy Abuja 7 (46.7) 20 (71.4) 27 (62.8) 2.6 (1) 0.109
Ghali, Jos 8 (53.3) 19 (67.9) 27 (62.8) 09 (1) 0.348
Kauthar, Juth 7 (46.7) 20 (71.4) 27 (62.8) 2.6 (1) 0.109
Westside Pharmacy, Lafia 5(33.3) 22 (78.6) 27 (62.8) 8.6 (1) 0.003%
Benjonalson, Keffi 1 8 (53.3) 17 (60.7) 25 (58.1) 0.2 (1) 0.64
FMC, Keffi 7 (46.7) 17 (60.7) 24 (55.8) 0.8 (1) 0.377
Honey Deryl, Lafia 7 (46.7) 17 (60.7) 24 (55.8) 0.8 (1) 0.377
Hybrid Pharmacy, Jos 7 (46.7) 17 (60.7) 24 (55.8) 0.8 (1) 0.377
Lamed, Jos 7 (46.7) 17 (60.7) 24 (55.8) 0.8 (1) 0.377
Lamed, Lafia 7 (46.7) 17 (60.7) 24 (55.8) 0.8 (1) 0.377
Nanka 7 (46.7) 17 (60.7) 24 (55.8) 0.8 (1) 0.377
Top Ten, Lafia 7 (46.7) 17 (60.7) 24 (55.8) 0.8 (1) 0.377
M&B Abuja 6 (40.0) 17 (60.7) 23 (53.5) 1.7 (1) 0.194
Bakankizo 7 (46.7) 16 (57.1) 23 (53.5) 0.4 (1) 0.512
DASH Lafia 6 (40.0) 17 (60.7) 23 (53.5) 1.7 (1) 0.194
Gerald Pharmacy, Akwanga 4 (26.7) 19 (67.9) 23 (53.5) 6.7 (1) 0.010%
Horsepower 6 (40.0) 17 (60.7) 23 (53.5) 1.7 (1) 0.194
Minaco 6 (40.0) 17 (60.7) 23 (53.5) 1.7 (1) 0.194
Noble, Lafia 6 (40.0) 17 (60.7) 23 (53.5) 1.7 (1) 0.194
Obiano Pharmacy, Akwanga 5(33.3) 18 (64.3) 23 (53.5) 3.8 (1) 0.052
Porters, Lafia 6 (40.0) 17 (60.7) 23 (53.5) 1.7 (1) 0.194
Cliff, Akwanga 6 (40.0) 16 (57.1) 22 (51.2) 1.1 (1 0.284
Cubic, Jos 6 (40.0) 16 (57.1) 22 (51.2) 1.1 (1 0.284
Emerald, Abuja 6 (40.0) 16 (57.1) 22 (51.2) 1.1 (1 0.284
Faryabh, Jos 5(33.3) 17 (60.7) 22 (51.2) 29(1) 0.087
Royal, Abuja 6 (40.0) 16 (57.1) 22 (51.2) 1.1 (1) 0.284
Celex Collins 6 (40.0) 15 (53.6) 21 (48.8) 0.7 (1) 0.396
ECWA Central, Jos 6 (40.0) 15 (53.6) 21 (48.8) 0.7 (1) 0.396
Hanka Pharmacy, Jos 6 (40.0) 15 (53.6) 21 (48.8) 0.7 (1) 0.396
Be Healed, Keffi 3(20.0) 17 (60.7) 20 (46.5) 29(1) 0.087
Ben G, Lafia 5(33.3) 15 (53.6) 20 (46.5) 1.6 (1) 0.205
Bencare 4 (26.7) 16 (57.1) 20 (46.5) 3.6 (1) 0.056
First Millennium, Abuja 5(33.3) 15 (53.6) 20 (46.5) 1.6 (1) 0.205
Liyah Pharmacy 5(33.3) 15 (53.6) 20 (46.5) 1.6 (1) 0.205
Divine Health 3(20.0) 16 (57.1) 19 (44.2) 55(1) 0.019%
CMS, Jos 1(6.7) 5(17.9) 06 (14.0) 1.0 (1) 0.313
Total 240 (40.0) 684 (61.1) 924 (53.7) | 69.8(1) 0.000%

Notes: ADs = Antidiabetics; AHs = Antihypertensives; x? = chi-square; df = degree of freedom; * significance
difference between the availability of ADs and AHs in the premises.
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Table 4 - Unit prices of the medicines available in the pharmacy premises

. Generic Unit Price* Branded Unit Price* .
Medicine Name a0 | Mean + SD a0 | Mean + SD Reference Price*
Antidiabetics
Acarbose 25mg 1 318.7 1 318.7 318.7
Dapagliflozin 5mg 1 6,911.10 1 6,911.10 6,911.10
Glibenclamide 5mg 39 7.7+7.7 1 4.1 4.1
Gliclazide 30mg 1 23.4 1 23.4 23.36
Glimepiride 2mg 37 34.7+x13.4 1 6.3 6.25
Glipizide 5mg 5 24.0+42.4 2 75.0+35.3 99.91
Glyburide 5mg 37 14.8+28.7 1 183.2 183.24
Insulin (soluble 401U) 37 3,463.9+1,102.8 | 25 6,066.6+1,517.7 163.88
Linagliptin 5mg 1 592.4 1 592.4 592.38
Metformin 500mg 39 15.5+249 | 22 82.1+40.2 150.5
Nateglinide 60mg 24 39.2+123.4 1 609.8 609.76
Pioglitazone 15mg 28 50.3+28.0 | 16 104.7+21.0 150.5
Repaglinide 0.5mg 1 900.8 1 900.8 900.81
Repaglinide 1mg 5 240.1+497.7 1 1,130.30 1,130.26
Sitagliptin 25mg 2 3,829.3+5,408.3 1 7,653.50 7,653.55
Antihypertensives
Amlodipine 5mg 37 8.3+54 | 26 35.4+14.8 11.36
Atenolol 100mg 38 9.8+¢6.8 | 31 244429 12.79
Bisoprolol 5mg 5 12.4+4.3 0 65.55
Captopril 25mg 39 19.3+7.3 0 17.68
Carvedilol 25mg 7 5.7x1.9 0 31.55
Clonidine 0.1mg 6 45.8+2.0 0 108.6
Elanapril 10mg 31 21.1+£3.2 0 3.18
Furosemide 40mg 40 1.1+0.3 | 35 9.0+0.0 4.38
Hydralazine 20mg Amp 39 29.2+10.5 0 2,772.81
Hydrochlorothiazide 25mg 40 4.8+0.7 1 30 3.09
Labetalol 5mg 32 2.3x1.1 0 16.17
Lisinopril 5Smg 40 19.6+6.1 | 29 41.6+4.5 2.19
Losartan 25mg 39 16.8+6.4 0 82.73
Methyldopa 250mg 39 31.949.7 | 32 85.0£9.5 23.29
Metoprolol 25mg 2 2.0x£0.0 0 3191
Moduretic 50mg 39 16.8+43.9 | 36 64.0+10.5 16.13
Nifedipine 10mg 39 6.9+7.2 | 21 43.1+6.6 8.77
Olmesartan 5mg 2 50.0+0.0 0 1,532.29
Perindopril 2mg 0 0 589.62
Prazosin 2mg 37 23.5+7.4 | 37 1.0+0.0 53.75
Propranolol 10mg 39 4.0£2.1 | 34 20.0+0.0 26.23
Ramipril 5mg 6 17.3+£8.7 0 442.31
Spironolactone 25mg 40 1.1+0.2 7 14.1+0.4 29.11
Telmisartan 40mg 0 0 279.5
Timolol 0.25% 0 0 173.65
Torasemide 5mg 1 50 0 315.54
Valsartan 80mg 8 38.3+4.8 0 365.5
Verapamil 100mg 38 39.0%44.1 0 29.68
Acarbose 25mg 1 318.7 1 318.7 318.7

Notes: *prices estimated in Nigerian Naira (NGN) (1 USD = 395 NGN as at 21/01/2021); Reference Price = price
based on the International Medical Products Price Guide and the Nigerian National Health Insurance Scheme
(NHIS) price list, adjusted for exchange rate and consumer price index (CPI); n = number of pharmacy premises
having the medicine in stock, whose prices were used out of the 40 pharmacy premises evaluated; SD = standard

deviation.
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Figure 1 - Comparison of the prices of antidiabetic
medicines with the international reference prices
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Figure 2 - Comparison of the prices of antihyper-
tensive medicines with the international reference
prices
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This study demonstrates significant cost varia-
tion in antihypertensive and antidiabetic medi-
cines in North-Central Nigeria, with important
implications for access, adherence, and long-term
disease control. The higher availability of antihy-
pertensive medicines compared with antidiabet-
ics may reflect prescribing patterns, higher diag-
nosis rates, and supply chain prioritisation of
cardiovascular medicines. Studies across low-
and middle-income countries (LMICs) report
similar findings, showing that health facilities
more consistently stock essential cardiovascular
medicines than diabetes medicines [4, 17].

The observation that branded antihypertensive
medicines were consistently more expensive
than their generic counterparts aligns with ex-
tensive pharmacoeconomic evidence demon-
strating that generic medicines offer comparable
efficacy and safety at substantially lower cost [18,
19]. Despite this evidence, continued preference
for branded medicines by both prescribers and

Section “Pharmacy”

patients—often driven by perceptions of superi-
or quality—contributes to sustained price differ-
entials and increased out-of-pocket expenditure.

The relatively narrow price differences observed
among oral antidiabetic medicines may be at-
tributed to increased market competition, wider
availability of generics, and inclusion of some
agents in essential medicines and insurance for-
mularies [15, 16]. However, the markedly higher
prices of branded insulin preparations are par-
ticularly concerning. Insulin is a life-saving medi-
cine for many individuals with diabetes, and its
high cost has been identified globally as a major
barrier to access, especially in LMICs [20, 21]. In
Nigeria, reliance on imported insulin, cold-chain
logistics, and limited local manufacturing capaci-
ty likely exacerbate price inflation.

The finding that international reference prices
exceeded local prices for several antihyperten-
sive agents highlights the influence of macroeco-
nomic instability and exchange rate fluctuations.
Nigeria's pharmaceutical sector is heavily im-
port-dependent, rendering medicine prices high-
ly sensitive to currency devaluation and infla-
tionary pressures [22, 23]. These economic dy-
namics contribute to price volatility and uncer-
tainty for both suppliers and patients.

High medical costs consistently lead to poor ad-
herence, treatment interruptions, and a higher
risk of disease complications, ultimately increas-
ing healthcare costs and societal burden [8, 14].
Strengthening medicine price regulation, pro-
moting generic prescribing, expanding health in-
surance coverage, and supporting local pharma-
ceutical production are therefore critical strate-
gies for improving affordability and achieving
universal health coverage goals.

CONCLUSIONS

There is substantial cost variation among antihy-
pertensive and antidiabetic medicines in North-
Central Nigeria. Generic antihypertensive medi-
cines are generally more affordable than branded
products, while oral antidiabetic medicines show
relatively limited price variation. In contrast,
branded insulin preparations remain significant-
ly more expensive, posing a major barrier to ac-
cess and sustained diabetes management. Policy
interventions focused on generic substitution,
price transparency, and local manufacturing are
urgently needed to enhance the affordability of
medicines and improve health outcomes.
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Recommendations

1) Promotion of generic prescribing and substi-
tution through policy and professional education.

2) Strengthening of medicine price regulation
and routine market surveillance.

3) Expansion of health insurance coverage to re-
duce out-of-pocket expenditure.

4) Support for local pharmaceutical manufactur-
ing to reduce dependence on imports.
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