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Abstract

Objective

To assess the availability, price, and affordability of cardiovascular, diabetes, and global

medicines in Abuja, Nigeria.

Methods

A cross-sectional survey involving 27 private pharmacies, 13 public pharmacies, and 25 pri-

vate hospital pharmacies in Abuja was conducted using the standardized World Health

Organization/Health Action International methodology. The availability percentage for each

pharmacy sector and each medicine was analyzed. The median price ratio (MPR) (ratio of

the median price to the international reference prices) of the medicines were evaluated

accordingly. Affordability was assessed by calculating the number of days’ wages the low-

est-paid unskilled government worker required to purchase a month worth of the standard

treatment for a chronic condition.

Results

The availability of cardiovascular (CV) medicines ranged from 28.4% (in private hospital

pharmacies) to 59.9% (in private pharmacies). There was mixed variability in the mean

availability of Originator Brands (OBs) and Lowest Priced Generics (LPGs) anti-diabetic

drugs with the highest availability being OBs 36% and LPGs 40.2%, in private pharmacies

and public pharmacies, respectively. The availability of global drugs ranged from 49.7% in

private hospitals to 68.8% in private pharmacies. Two cardiovascular and four global medi-

cines had greater than 80% availability across the pharmaceutical sectors. The median

price ratio for OBs and LPGs was 9.60 and 1.72 for procurement, it was 8.08 and 2.60 in pri-

vate pharmacies, 13.56 and 2.66 in public hospitals, and 16.38 and 7.89 in private hospitals.

The percentage markup on LPG was 49.4% in public hospitals, 51.4% in private pharma-

cies, and 323% in private hospitals. Only nine medicines in both public hospitals and private
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pharmacies and two in the private hospital pharmacies required less than the daily wage of

the lowest-paid government worker.

Conclusion

The availability of cardiovascular, diabetes, and global medicines was below 80% across

the different pharmaceutical sectors in Abuja and the medicines were unaffordable.

Although the prices were generally exorbitant, private pharmacies offered the best options

in terms of availability, pricing, and affordability of medicines. Therefore, the results of this

study emphasize the pertinence of enforcing policies that facilitate the availability, pricing,

and affordability of cardiovascular, diabetes, and global medicines.

Introduction

Medicines play an indispensable role in the improvement of health, the preservation of lives,

the enhancement of public welfare, the promotion of trust, and participation in healthcare ser-

vices [1]. The availability, pricing, and affordability of medicines are particularly important in

this regard as it significantly affects the survival rate of populations from diseases. In the politi-

cal declaration on non-communicable diseases (NCDs) in 2011 [2], heads of government com-

mitted to ensuring equitable access to medicines for the management of NCDs. Similarly, the

Global Action Plan recommends 80% access to medicines as the global target for the preven-

tion and control of NCDs [3]. Access to medicines is an inextricable prerequisite for the

achievement of other global health targets such as the 25% reduction in mortality rates due to

NCDs [4], and the provision of drug therapy to efficiently manage cardiovascular diseases

(CVDs) and diabetes [5].

Access to medicines encompasses the constant availability and affordability of essential

medicines at either public or private health facilities, that are within a one-hour walking dis-

tance from the homes of the population [6]. Access to medicine constitutes a core component

of the right to health [7]. Unfortunately, one-third of the world’s population does not have

access to medicine, and 50% of this demographic live in low and middle-income countries [8].

For example, according to a recent study on access to medicine and affordable treatment for

acute and chronic diseases in 36 developing and middle-income countries, the availability of

generics in the public sector ranged from 29.4% in Africa to 54.4% in the Americas [9]. This

poor availability and affordability of medicines in African countries can be attributed to several

factors, including inadequate health financing systems, inefficient medicine supply systems,

and out-of-pocket payment for drugs [10]. In Nigeria, the total healthcare expenditure as a

percentage of gross domestic product (GDP) in 2013 was 3.7% [11], and the majority of the

drugs used in the country are imported [12]. A recent study on cardiovascular and diabetes

drug use in Abuja reported 92.8% out-of-pocket payment from the 1008 prescriptions studied

[13].

The increasing prevalence of non-communicable diseases (NCDs) such as cardiovascular

diseases (CVDs) and diabetes constitute a pertinent issue of global healthcare concern [3]. It is

projected that NCDs will be the leading cause of disabilities in every part of the world by 2030

[14]. Emerging evidence indicates that low and middle-income countries (LMICs) suffer a

higher burden of these diseases [14] as they accounted for 78% of the global deaths and 85% of

premature deaths due to NCDs in 2016 [4]. For instance, out of the total 617.3 deaths (due to

NCDs) recorded in Nigeria in 2016, the estimated combined deaths due to cardiovascular
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diseases and diabetes was 251.4 [15]. Also, the risk of dying prematurely from NCDs in Nigeria

is estimated at 22% [4]. Similarly, the economic impact of NCDs on families and societies in

LMICs can not be overemphasized, especially because families who are already living below

the poverty margins suffer the loss of income and are thrust further into extreme poverty due

to premature deaths or disabilities from CVDs and diabetes [16, 17].

Medicines are extremely crucial for the primary and secondary prevention, and manage-

ment of CVDs and diabetes, and if utilized appropriately, drugs can effectively reduce up to

80% of the global burden of NCDs [3]. However, medicines for NCDs remain widely inaccessi-

ble and astronomically priced in low-income countries than in high-income countries [17].

For example, in an analysis of 49 medicines for NCDs, only 23.8% of the lowest-priced gener-

ics (LPGs) met the World Health Organization target availability in LMICs in comparison to

36.0% in the upper-middle-income countries [18]. In a similar vein, the overall availability of

LPG cardiovascular drugs in 36 LMICs was 26.3% in the public sector and 57.3% in the private

sector [19]. These disparities in the pricing and availability of medicines are worrisome as a

country’s income determines whether its patients will receive at least one medicine for second-

ary prevention of cardiovascular diseases. In this regard, the probability was 19�8% in low-

income countries, 30�7% in low and middle-income countries, and 54�9% for upper-middle-

income countries [17].

The World Health Organization/Health Action International (WHO/HAI) developed a

standardized method for measuring the price, availability, and affordability of medicines,

which facilitates comparison of the results across countries [20]. This method recommends the

inclusion of 14 global medicines that represent medicines from different therapeutic groups

that are prescribed in most regions of the world. Data on the global drug enable comparison

with the therapeutic group being studied and provides data on the access to medicines globally.

All the 14 global medicines are included in the World Health Organization (WHO) essential

medicine list (EML), but not in the Nigerian EML. Previous studies [19, 21–23] have utilized

the WHO/HAI method to investigate the availability and affordability of medicines for differ-

ent baskets of medicines and reported variability in the availability and affordability of drugs.

For example, Mourik et al. [19] reported LPG atenolol as the most available cardiovascular

medicine in public and private sectors across 36 countries, whereas Captopril and hydrochlo-

rothiazide had the lowest and highest median price ratio (MPR), respectively. The affordability

for LPG was 2 days’ wages, whereas Originator Brand (OB) required 8 days’ wages for one

month supply of one cardiovascular drug [19]. The sole existing study [22] that has examined

the access to essential medicine in Nigeria using the first edition of the WHO/HAI method

reported mean availability ranging from 2.4% in the public health sector to 34.1% in private

pharmacies. Other studies conducted in Nigeria [24, 25] have evaluated the availability of med-

icines in health facilities. For instance, in research covering selected states in Nigeria only 18%

of the respondents indicated that their drugs were usually available in the public hospitals [23].

Chuku et al. [24] investigated the availability of essential medicines in Calabar and reported

44.76% availability in public facilities and 82.3% in private facilities. However, unlike the pres-

ent study, these studies focused specifically on medicines for communicable diseases. The cur-

rent reality is that chronic diseases are increasingly becoming the leading cause of global

mortality, this necessitates a paradigm shift in health systems from acute to chronic disease

management. Also, the WHO/HAI document recommends intermittent monitoring of the

availability and pricing of medicines. This is particularly important as Nigeria is considering

the implementation of the Universal Health Scheme. Hence, as the Federal Capital Territory

(FCT) of the country, Abuja is the perfect starting point for an investigation into the availabil-

ity, pricing, and affordability of medicines for NCDs [25]. Based on the foregoing, this study
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sought to ascertain the pricing, availability, and affordability of cardiovascular, diabetes, and

global drugs in Abuja, Nigeria.

Methods

Study design and setting

A cross-sectional survey was conducted to determine the availability, prices, and affordability

of 49 CVDs, diabetes, and global medicines in Abuja (FCT), Nigeria using the WHO/HAI

standardized method from 7th February 2019 to 2nd April 2019. Abuja has three tertiary

health institutions administered by the Federal Government and thirteen secondary hospitals

supervised by the Federal Capital Development Agency (F.C.D.A). Primary healthcare centers

are managed by the local government. The tertiary hospitals procure their medicines individu-

ally, while the Government Procurement Agency (GPA) handles the procurement of medi-

cines for the secondary hospitals. Private pharmacies and private hospitals independently

procure their drugs from wholesalers or through medical/sales representatives. In Nigeria,

medicines are dispensed by both the public and private healthcare sectors. The public health-

care system is divided into three tiers, namely the primary, secondary, and tertiary healthcare

systems, while the private sector consists of private pharmacies, private hospitals, patent medi-

cine stores, and maternities. The Essential Medicine List (EML) of the Federal Ministry of

Health stipulates the type of medicines to be dispensed at each level of healthcare. Presently,

CVDs, diabetes, and prescription medicines are primarily stocked at the secondary and tertiary

healthcare levels. Private hospitals stock medicines according to their different capacities,

while private pharmacies, which are often operated by licensed pharmacists’ stock all classes of

drugs. These dynamics make Abuja the perfect case study for the investigation of the availabil-

ity, pricing, and affordability of medicines for CVDs and diabetes in Nigeria.

Sampling

The study was conducted in the six administrative areas (Abaji Area Council, Abuja Municipal

Area Council (AMAC), Bwari Area Council, Gwagwalada Area Council, Kuje Area Council,

and Kwali Area Council) of Abuja (also referred to as the FCT). The sampling method put for-

ward by WHO/HAI informed selection of the facilities [20]. The list of secondary hospitals in

Abuja was obtained from the FCT health service department, and an exhaustive list of the ter-

tiary and secondary public hospitals in Abuja comprising 17 public health facilities and 1 Gov-

ernment Procurement Agency (GPA) was compiled. We excluded primary health centers

because the drugs under study are prescription drugs that are strictly stocked by secondary

and tertiary health facilities. The sampling of the medicine outlets was based on the availability

of health facilities with AMAC, Bwari, and Gwagwalada area councils having more health facil-

ities, but only AMAC had more than five public health facilities. The main public health facility

in each administrative area was sampled and additional health facilities were randomly chosen.

A total of 13 public health facilities (1 in Abaji, 5 in AMAC, 2 in Bwari, 2 in Gwagwalada, 2 in

Kuje, and 1 in Kwali), and the GPA were sampled. Private pharmacies and Private Hospital

Pharmacies were sampled from the lists obtained from the Association of Community Phar-

macists and Association of Private Hospital Owners respectively. Forty private pharmacies and

34 private hospitals were sampled using systematic random sampling from the lists of 59 pri-

vate pharmacies and 42 private hospital pharmacies respectively. The list of private pharmacies

was garnered from the association’s monthly meeting attendance list as the executives refused

to furnish us with the complete list of registered private pharmacies in the FCT, although an

introductory letter was presented to the researchers. At least five private pharmacies and pri-

vate hospitals were selected in area councils that have up to five private facilities. The sole
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private pharmacy in Abaji and the only two private pharmacies in the Kwali Area councils

were included. Some private facilities were included as backup outlets when up to 50% of the

survey medicines were unavailable in a selected medicine outlet according to the WHO/HAI

method. Of the 88 medicine outlets selected, 66 facilities (including 13 public health facilities,

27 private pharmacies, and 25 private hospitals) and one government procurement agency

were surveyed. Excluded pharmacies were those that withheld information about the prices of

their drugs, private hospital pharmacies that could not demarcate the prices of the drugs from

the consultation costs as they were merged into a single bill, and those that did not stock

drugs.

Selection of medicines for the survey

Forty-nine medicines were used in the survey (35 supplementary and 14 global core drugs).

Twenty-five (25) cardiovascular drugs and ten (10) anti-diabetics constituted the supplemen-

tary list. The researchers’ choice of supplementary medicines was informed by the drug use

study that identified the most prescribed CVDs and anti-diabetic drugs in Abuja, and those

that constituted up to 3% of the 1008 prescriptions were selected [13]. Atorvastatin was added

because simvastatin, which appears on the global list, was seldom used by healthcare providers

in Abuja. All the global medicines were included because they are instrumental for the com-

parison of data on access to medicines globally. This selection is congruent with the WHO/

HAI protocol guide for the selection of drugs for a survey [20]. The choice of drugs was

intended to encompass the different pharmacological classes of therapeutic agents. The cardio-

vascular drugs included calcium channel blockers, diuretics, angiotensin-converting enzyme

inhibitors, angiotensin receptor blockers, beta-blockers, centrally acting drugs, and cardiac

drugs. The anti-diabetic drugs included sulphonylureas, biguanides, dipeptidyl dipeptidase 4

inhibitors, and insulin. Diverse types of insulin were added to ensure the acquisition of

detailed data on the availability of insulin.

The WHO/HAI method strongly recommends the collection of data on prices and avail-

ability of medicines on specific strength and dosage forms. However, this recommendation

was not strictly adhered to in the case of insulin as diverse available strengths of insulin listed

in the survey drugs were documented. By doing so, detailed data on the availability of the pri-

mary medicines used for cardiovascular diseases and diabetes were obtained.

Data collection, entry, and analysis

Data were collected by the principal investigator and two trained pharmacists using the medi-

cine price data collection form. Data on the availability of drugs and the prices paid by patients

were collected from private pharmacies, public and private hospital pharmacies, respectively.

Medicine prices were collected from either the price tags on the drugs or from pharmacy per-

sonnel. The data were collected on both the originator brands (OBs) products, and the lowest-

priced generics (LPGs) products found on each of the facilities on a specific day. Procurement

prices were collected from the procurement offices of two tertiary hospitals and the govern-

ment procurement agency. The data were then entered into Microsoft excel workbook part 1

designed by WHO/HAI [26]. To ensure data quality, the data collection forms were reviewed

daily to eradicate any irregularities in the data collected, and the data on the field data consoli-

dation pages were also manually inspected. Availability, median price ratio (MPR), and afford-

ability were analyzed for each sector. Survey drugs that were not found in the National Agency

for Food and Drug Administration and Control (NAFDAC) repository and any medicine out-

lets were excluded from the analysis to establish accurate availability [20]. The excluded drugs

include OBs acetylsalicylic acid 75mg, amitriptyline 25mg, carvedilol 6.25mg, captopril 25mg,
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digoxin 0.25g, hydrochlorothiazide 25mg, ramipril + hydrochlorothiazide 5mg + 12.5mg, sim-

vastatin 25mg, LPGs insulin glargine and vildagliptin + metformin 50mg + 1000mg. Also,

excluded from the analysis were the OB of paracetamol suspension and cotrimoxazole suspen-

sion because the manufacturer produced them in licensed indigenous companies under a dif-

ferent name that was included in the generic.

Calculation of availability, price, and affordability

Availability refers to the percentage of the sampled facilities that have the selected medicines

available on the specific day of data collection [20]. The drug must not be expired, it must be

fit for the patient’s consumption and must be readily available for collection. Availability was

calculated across the sectors for all the survey drugs, cardiovascular, anti-diabetic, and global

drugs. Percentage availability was defined as extremely low at 30% or remarkably high at 80%

[27]. Medicine prices were expressed as Median Price Ratio (MPR), which is the median unit

price in local currency divided by the International Reference Price (IRP) in the local currency.

The MPR indicates the discrepancies between the prices of a drug in comparison to the IRP.

The IRP are median prices of medicines offered by suppliers to developing and middle-income

and was obtained from the 2016 edition of the Drug Price Indicator Guide published by Man-

agement Sciences for Health (MSH) [28]. It was calculated in the local currency: the naira, by

converting the price of the US dollar to naira on the first day of data collection (at 1$ =

N359.68K). The MPR for all the survey medicines included only medicines that had docu-

mented prices from up to 4 outlets [20]. To determine the MPR for individual drugs, the target

was reduced to one drug to get comparable information for drugs that were not obtainable in

at least 4 medicine outlets. The median price ratios were analyzed for medicines with IRP,

while others were represented as Median Price (MP). Reasonable public procurement MPR

was targeted at�1 while the patients’ payment was not expected to exceed 2.5 MPR [27].

Affordability in this context refers to the number of days’ wages required by the lowest-paid

unskilled government worker to purchase a one-month supply of cardiovascular drugs, anti-

diabetics, and a full course of treatment for acute illness [20]. The cost of treatment required

less than a day’s wage for a month’s supply of medicines for cardiovascular diseases and diabe-

tes or a full course of treatment for acute diseases, was considered affordable. Affordability was

calculated for LPGs found in at least two survey sectors. The Nigeria treatment guideline was

used to estimate the number of tablets needed for supplementary drugs [29]. The Federal Gov-

ernment of Nigeria’s minimum wage of N18, 000 (at the time of the survey) was used to deter-

mine the daily pay of the lowest-paid government worker. The affordability was estimated by

multiplying the Median Price in local currency by defined daily dose and dividing that by the

daily wage of the lowest-paid unskilled government worker.

Ethics statement

Ethical approval for this study was obtained from the Federal Capital Territory Health Research

Ethics Committee Abuja, the National Hospital Abuja, and the University of Abuja Teaching

Hospital Gwagwalada. An approval letter was obtained from the district hospitals, and verbal

consent was acquired from the management of the private facilities before data collection.

Results

Availability of medicines

The availability of the surveyed drugs is detailed in Fig 1. The mean availability differed in the

three types of pharmacies surveyed. The overall mean availability of the OB drugs was 32.9%,

PLOS ONE Availability, price, and affordability of medicines in Abuja Nigeria

PLOS ONE | https://doi.org/10.1371/journal.pone.0255567 August 12, 2021 6 / 19

https://doi.org/10.1371/journal.pone.0255567


5.6%, 2.8%, while LPGs were 59.7%, 48.0%, 34% in the private pharmacies, public hospitals,

and private hospitals pharmacies, respectively. The availability of cardiovascular drugs was

highest in the private pharmacies at 24.3% for OBs, and 59.9% for LPGs. Analysis of LPG car-

diovascular and anti-diabetic drugs on EML had a higher availability across the three pharma-

ceutical sectors but were not up to 80% of WHO target availability. Thirty-seven medicines on

the Nigeria EML had a mean availability of 69.1% in private pharmacies, 60% in public hospital

pharmacies, and 44.2% in private hospital pharmacies.

Availability of cardiovascular, diabetes, and global drugs

As depicted in Table 1, the LPGs were more available as 15, 10, and 6 generic drugs met the

WHO target of 80% availability in private pharmacies, public hospitals, and private hospitals

respectively. Two generic cardiovascular and four global drugs had greater than 80% availabil-

ity in the three sectors. In terms of originator brands, only private pharmacies recorded avail-

ability of greater than 80% for five medicines, metformin 500mg, diclofenac 50mg, amoxicillin

500mg capsule, ceftriaxone injection, and salbutamol inhaler and none in both the public and

private hospital pharmacies. Atenolol 50mg, losartan 50mg, nifedipine sr 20mg OBs were not

available across the three types of pharmacies surveyed. Considering the insulin, Biphasic iso-

phane insulin was the most available insulin in Abuja pharmacies.

Medicine prices

Procurement prices. The procurement MPR of all the medicine groups is presented in

Table 2. The overall procurement MPR for 9 OBs was 9.60, whereas 33 LPGs were procured at

1.72 times the International Reference Price. Procurement prices for the survey medicines

Fig 1. Availability of originator brands and generic medicines across Abuja pharmacies. CVD = Cardiovascular drugs, EML = Essential

Medicine List.

https://doi.org/10.1371/journal.pone.0255567.g001
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Table 1. Availability of cardiovascular, anti-diabetic, and global drugs by pharmacies.

Drugs Strength Public hospital Private pharmacy Private hospital

OB% LPG% OB% LPG% OB% LPG%

Cardiovascular drugs

Captopril 25mg 0.0 0.0 0.0 3.7 0.0 0.0

Lisinopril 5mg 0.0 76.9 3.7 96.3 0.0 36

Lisinopril 10mg 0.0 92.3 3.7 92.6 0.0 60

Irbesartan 150mg 7.7 0.0 33.3 3.7 4 0

Losartan 50mg 0.0 46.2 0.0 70.4 0.0 20

Telmisartan 40mg 0.0 30.8 14.8 48.1 0.0 8

Telmisartan 80mg 0.0 38.5 33.3 37 0.0 4

Valsartan 160mg 7.7 0.0 44.4 7.4 4 0.0

Acetyl Salicylic acid 75mg 0.0 84.6 0.0 100 0.0 88

Clopidogrel 75mg 0.0 30.8 0.0 56.6 0.0 8

Atenolol 50mg 0.0 62.9 0 74.1 0.0 32

Atenolol 100mg 0.0 53.8 3.7 66 0.0 28

Bisoprolol 5mg 7.7 7.7 25.9 40.7 0.0 0

Carvedilol 6.25mg 0.0 7.7 0.0 37 0.0 4

Digoxin 0.125mg 0.0 7.7 0.0 59.3 0.0 24

Methyldopa 250mg 0.0 69.2 33.3 81.5 0.0 72

Amlodipine 5mg 7.7 92.3 59.3 100 4 56

Amlodipine 10mg 7.7 100 77.8 96.3 4 88

Nifedipine SR 20mg 0.0 100 0.0 88.9 0.0 52

Nifedipine XL 30mg 0.0 38.5 3.7 63 0.0 16

Amiloride + Hydrochlorothiazide 5mg + 25mg 0.0 84.6 25.9 100 0.0 72

Furosemide 40mg 0.0 76.9 11.1 74.1 4 40

Hydrochlorothiazide 25mg 0.0 38.5 0.0 66.7 0.0 36

Spironolactone 25mg 0.0 23.1 37 59.3 8 24

Atorvastatin 20mg 0.0 15.4 37 48.1 8 8

Simvastatin 20mg 0.0 0.0 0.0 37 0.0 4

Amlodipine + Valsartan 5mg +160mg 15.4 7.7 37 29.6 4 0.0

Ramipril + Hydrochlorothiazide 5 + 12.5mg 0.0 15.4 0.0 40.7 0.0 8

Anti-diabetic drugs

Metformin 500mg 15.4 100 92.6 92.6 8 68

Metformin 1000mg 15.4 38.5 70.4 33.3 0 8

Glibenclamide 5mg 0 46.2 74.1 77.8 0 60

Gliclazide 60mg 0 0 14.8 0 4 0

Glimepiride 4mg 7.7 61.5 51.9 63 4 0

Biphasic Isophane Insulin 100units/ml 15.4 69.2 25.9 37 4 20

Insulin glargine 100units/ml 15.4 0 18.5 0 4 0

insulin isophane 100units/ml 0 0 0 7.4 0 4

insulin zinc 100units/ml 0 0 0 0 0 0

Soluble insulin 100units/ml 0 46.2 0 25.9 0 24

Vildagliptin + Metformin 50mg + 1000mg 7.7 0 48.1 0 4 0

Global drugs

Amitriptyline 25mg - 76.9 - 74.1 - 32

Amoxicillin 500mg 0.0 92.3 88.9 92.6 4 80

Ceftriaxone injection 1g 30.8 100 85.2 92.6 16 80

Ciprofloxacin 500mg 0 92.3 14.8 96.3 0 76

(Continued)
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ranged from (0.39–11.14) LPGs and (1.97–37.59) OBs. Fig 2 shows MPR for generic medicines

found in at least two procurement offices. Generally, three LPGs acetylsalicylic acid, lisinopril

10mg, and metformin 1000mg were procured at less than 1MPR by the three procurement

agencies. Several drugs showed considerable variation in their procurement prices.

Patient prices. The median price ratio of the individual and medicine lists is summarized

in Table 3. The patient generic MPR ranged from 1.89 in the private pharmacies to 10.35 in

the private hospitals. Public hospitals and private pharmacies showed reasonable and compa-

rable generic MPRs. A few LPGs had low MPRs across the three sectors. Four and five generic

medicines had < 1 MPR, in the public hospitals and the private pharmacies respectively,

which indicates that Nigerians pay less than the IRP for these drugs. Also, four, 19, and 20

generic medicines showed� 2.5MPR in the private hospitals, public hospitals, and private

pharmacies respectively. Two OBs, bisoprolol 5mg and salbutamol inhaler were sold at less

than 2.5 times their IPR in public hospitals and private pharmacies. The OBs were sold higher

Table 1. (Continued)

Drugs Strength Public hospital Private pharmacy Private hospital

OB% LPG% OB% LPG% OB% LPG%

Co-trimoxazole suspension 8 + 40 mg/ml 0 23.1 0 88.9 0 56

Diazepam 5mg 0 61.5 0 51.9 0 52

Diclofenac 50mg 7.7 53.8 92.6 96.3 0 88

Omeprazole 20mg 0 69.2 0 96.3 - 64

Salbutamol inhaler 200mcg 53.8 15.4 88.9 7.4 20 0

Paracetamol suspension 24mg/5ml 0 100 0 92.6 0 96

Simvastatin 20mg 0 0 - 37 0 4

OB = Originator Brand, LPG = Lowest Priced Generic, PHP = Public Hospital Pharmacy, PP = Private Pharmacy, PRHP = Private Hospital Pharmacy.

https://doi.org/10.1371/journal.pone.0255567.t001

Table 2. Procurement prices for originator brands and lowest priced generics medicine.

Medicine list OB/LPG n MPR 25%tile 75%tile Minimum Maximum

All OB 9 9.60 1.75 23.92 1.52 37.59

LPG 33 1.72 1.12 2.66 0.39 11.14

Supplementary OB 4 9.76 7.69 14.38 1.97 27.72

LPG 22 1.55 1.12 2.56 0.39 11.44

CVDs OB 3 9.60 5.75 9.76 1.91 9.93

LPG 18 1.45 1.10 2.18 0.39 5.37

CVD EML OB 2 9.76 9.68 9.85 9.60 9.93

LPG 15 1.54 1.23 2.47 0.39 5.37

Diabetes OB 3 9.42 5.72 18.59 1.97 27.72

LPG 6 2.24 1.62 3.52 0.70 11.44

Diabetes EML OB 3 9.42 5.72 18.59 1.97 27.72

LPG 6 2.24 1.62 3.52 0.70 11.44

Global OB 5 9.46 1.91 23.92 1.52 37.59

LPG 11 2.39 1.40 3.09 0.56 5.95

EML OB 7 9.46 1.94 25.82 1.52 37.59

LPG 27 1.81 1.37 3.09 0.39 11.14

CVDs = Cardiovascular diseases, EML = Essential Medicine List, OB = Originator Brand, LPG = Lowest Priced Generic, n = number of medicines.

https://doi.org/10.1371/journal.pone.0255567.t002
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than LPGs, with OB furosemide having the highest MPR at 189 in private hospitals. Generic

medicines with greater than 30 (MPR) were seen only in private hospitals.

Comparing median price ratios across sectors. Table 4 shows the percentage price dif-

ferences between LPG procurement and patient prices in the sectors. Patient prices were

higher than the procurement prices. The percentage price difference between the procurement

prices and patient prices for LPGs was 51.4% in private pharmacies, 49.4% in public hospitals,

and 323% in private hospital pharmacies. Patient prices were 62.8% lower for 28 LPGs in pri-

vate pharmacies compared to private hospitals. A direct comparison of the price differences

between OB products was not possible due to unavailability in the public and private hospital

pharmacies.

Affordability of medicines. The affordability of survey drugs whose LPGs were found in

at least two sectors is summarized in Table 5. No originator brand was affordable across the

three pharmacies surveyed. Treatments that cost less than a day’s wage included: acetylsalicylic

acid 0.2, hydrochlorothiazide 0.5 in the private pharmacies, and acetylsalicylic acid 0.3, ateno-

lol 50mg 0.9, and hydrochlorothiazide 25mg tab 0.5 in the public hospitals. Additionally, 3, 6,

and 10 global medicines were affordable in private hospitals, public hospitals, and private

pharmacies respectively. Treatment with insulin required 6–17 days wage, while nifedipine

and atorvastatin required 2–6 days wage.

Fig 2. Procurement prices for generic medicines in Abuja. GPA = Government procurement Agency, TH1 = Tertiary Hospital 1,

TH2 = Tertiary Hospital 2.

https://doi.org/10.1371/journal.pone.0255567.g002
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Table 3. Patient median price ratio (MPR) for medicine list and individual drugs.

ORIGINATOR BRAND LOWEST PRICED GENERIC

Medicines lists PHP PP PRHP PHP PP PRHP

MEDIAN PRICE RATIO

All surveyed medicines 13.56 8.08 16.38 2.66 2.60 7.89

Supplementary 0 6.47 0 2.14 2.47 7.89

Cardiovascular 0 5.98 0 2.07 1.89 7.65

Diabetes 0 11.03 0 2.39 2.35 8.95

Insulin 0 2.44 0 2.09 2.29 4.85

Global 13.56 11.03 16.38 3.49 2.90 10.35

Essential Medicine List 13.56 12.83 16.38 2.67 2.94 7.89

Individual Medicines

Acetyl Salicylic acid 75mg NA NA NA 1.0 0.6 5.95

Amlodipine 5mg 6.2 21.1 38.7 3.5 3.8 8.13

Amlodipine 10mg 9.7 15.0 36.4 2.3 1.6 5.17

Atenolol 50mg NA NA NA 2.8 4.6 11.6

Atenolol 100mg NA 29.3 NA 1.7 4.2 8.4

Atorvastatin 20mg NA 6.5 10.9 1.3 0.9 3.1

Bisoprolol 5mg 2.3 2.1 NA 0.9 0.8 NA

Captopril 25mg 0 0 0 0 2.4 0

Carvedilol 6.25mg NA NA NA 2.0 1.6 5.0

Clopidogrel 75mg NA NA NA 0.7 0.9 1.8

Digoxin 0.125mg 0 0 0 6.9 6.9 22.0

Furosemide 40mg 0 36.1 189.9 5.0 6.5 22.8

Hydrochlorothiazide 25mg NA NA NA 6.5 6.5 32.3

Lisinopril 5mg 0 3.2 0 1.9 1.6 3.9

Lisinopril 10mg 0 2.7 0 0.7 0.7 1.8

Losartan 50mg 0 0 0 1.2 1.4 2.0

Methyldopa 250mg 0 4.7 0 1.7 2.2 4.0

Nifedipine SR 20mg 0 0 0 2.7 3.0 8.2

Nifedipine XL 30mg 0 11 0 4.1 6.1 11.6

Simvastatin 20mg NA NA NA 0 1.6 2.7

Spironolactone 25mg 0 5.5 9.7 2.4 2.6 7.7

Biphasic Isophane Insulin 100units/ml 2.2 2.4 5.82 2.0 2.5 14.54

Glibenclamide 5mg 0 14.6 0 6.6 6.3 31.7

Gliclazide 60mg 0 8.08 0 0 0 0

Glimepiride 4mg 36.8 47.5 64.2 16 19 0

Insulin isophane 100units/ml 0 0 0 0 1.8 2.3

insulin zinc 100units/ml 0 0 0 0 0 0

Metformin 500mg 12.1 11 23.8 2.7 2.2 13.2

Metformin 1000mg 2.5 2.2 0 1.1 1.2 2.8

Soluble insulin 100units/ml 0 0 0 2.1 2.1 3.9

Amitriptyline tablet 25mg NA NA NA 5.0 3.3 18.8

Amoxicillin capsule 500mg 0 5.6 12.1 1.9 1.6 4.6

Ceftriaxone injection 1g 25.2 24.5 29.0 3.5 3.5 6.7

Ciprofloxacin tablet 500mg 0 61.7 0 3.7 3.0 7.5

Co-trimoxazole suspension 8+40mg/ml NA NA NA 2.3 2.9 4.8

Diazepam tablet 5mg 0 0 0 0.6 2.9 14.5

Diclofenac tablet 50mg 49.4 49.4 0 12.4 6.2 30.9

(Continued)
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Discussion

This study surveyed the availability, prices, and affordability of cardiovascular, anti-diabetic,

and 14 global medicines in Abuja, Nigeria. The motivation for this study was instigated by the

dearth of recent data on the availability and variability in prices and affordability of cardiovas-

cular and diabetic medicines in Abuja. As far we are aware, until the current date, no study has

compared the prices and availability of cardiovascular and anti-diabetic drug alternatives

across three different healthcare sectors of a single state in Nigeria. This paper is not only rele-

vant, but it also presents an overarching insight into the availability, pricing, and affordability

of cardiovascular, anti-diabetic, and global medicines in Nigeria using the Federal Capital Ter-

ritory (Abuja) as a microcosm. The findings in this paper are timely and would prove invalu-

able to policymakers, especially because Nigeria is currently considering Universal Health

Coverage. Thus, the information herein on the availability, pricing, and affordability of these

medicines will be indispensable to the formulation and implementation of policies that will

ensure effective access to medicines in Nigeria.

Availability of medicines

The availability of surveyed medicines across all the sectors was lower than the 80% recom-

mended by the WHO Global Action Plan for Prevention of NCDs. This finding is consistent

with previous results from other low and middle-income countries [30, 31]. This could be

because our survey list consisted mainly of prescription drugs which have also shown lower

availability when compared to over the counter drugs in high-income countries [21]. It is not

surprising that the availability was even lower for OB products. This is possibly because they

are unreasonably overpriced and consequently seldom prescribed or in demand. It is also pos-

sible that patients opt for the more affordable generic versions of medicines even when the

Table 3. (Continued)

ORIGINATOR BRAND LOWEST PRICED GENERIC

Medicines lists PHP PP PRHP PHP PP PRHP

MEDIAN PRICE RATIO

Omeprazole tablet 20mg 0 0 0 7.9 4.2 14.1

Salbutamol inhaler 200mcg 2.0 2.3 3.8 1.9 1.5 0

Paracetamol suspension 24mg/5ml NA NA NA 2.7 1.8 4.5

n = number of medicines included in the analysis, PHP = Public Hospital Pharmacy, PP = Private Pharmacy, PRHP = Private Hospital Pharmacy, NA = Not available.

https://doi.org/10.1371/journal.pone.0255567.t003

Table 4. The percentage price difference between lowest priced generics procurement and patient prices.

Sector N % Price difference

Procurement–public 28 49.4

Procurement–Private Pharmacy 33 51.4

Procurement–Private hospital Pharmacy 27 32

Private hospital–private pharmacy 28 -62.8

Private hospital–public hospital 25 204.2

Public hospital–private pharmacy 28 10.5

n—number of drugs.

https://doi.org/10.1371/journal.pone.0255567.t004
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originator brands are prescribed. Similarly, the list of medicines on the Nigeria EML had low

availability even in public hospitals. This might imply that the EML does not necessarily influ-

ence the prescription and procurement processes in public hospitals. However, CVDs and

anti-diabetic drugs on the Nigeria EML [32] were more available, which is consistent with

[33]. This could be because they are in high demand by prescribers and are widely accepted.

Likewise, the high availability of the basket of drugs on the global list is attributable to the fact

that the medicines belong to different classes.

The high availability of LPG calcium channel blockers (amlodipine and nifedipine) and

ACEI lisinopril in our study differs from previous reports of atenolol as the most available car-

diovascular drug in LMIC [19], and enalapril [31] in Sri Lanka. This high availability of the

aforementioned drugs in our study can be linked to the preferred recommendation of CCBs to

black patients [34] and the preference of ACEI lisinopril by the prescribers. Also, the fact that

our results were generated from one country might indicate conformity to a specific treatment

pattern. In contrast to a previous study [19] in low and medium-income countries, the OBs

Table 5. Affordability of cardiovascular, anti-diabetic and global drugs.

Drug name STRENGHT LOWEST PRICED GENERIC ORIGINATOR BRAND

Cardiovascular PHP PP PRHP PHP PP PRHP Dose

Acetylsalicylic acid 75mg 0.3 0.2 1.6 - - - 1tabx30

Amlodipine 5mg 2.3 2.5 5.4 4.1 14.1 25.8 1tabx30

Atenolol 50mg 0.9 1.5 3.7 - - - 1tabx30

Atorvastatin 20mg - 1.7 6.1 - 12.5 21.1 1tabx30

Bisoprolol 20mg 3 2.5 - 7 7.5 - 2tabx30

Digoxin 0.25mg 1.3 1.3 4 - - - 1tabx30

Hydrochlorothiazide 25mg 0.5 0.5 2.5 - - - 1tabx30

Lisinopril 5mg 3 2.6 6.3 - - - 1tabx30

Losartan 50mg 2.5 2.9 - - - - 1tabx30

Methyldopa 250mg 3 3.8 6.9 - 8.3 - 3tabx30

Nifedipine SR 20mg 2 2.2 6 - - - 2tabx30

Simvastatin 20mg - 1.5 2.5 - - - 1tabx30

Biphasic isophane 100units/ml 5.8 7.1 16.7 6.3 7 41.7 10mls

Glibenclamide 5mg 0.7 0.7 3.3 - 1.5 - 30tabs

Gliclazide 80mg - - - - 7.1 - 30tabs

Glimepiride 4mg 3.4 4 - 7.8 10 13.5 30tabs

Metformin 500mg 2.1 1.8 10.7 9.8 8.9 19.3 90tabs

Soluble insulin 100units/ml 7 7.5 13.8 - - - 10ml

Amitriptyline 25mg 2.3 1.5 8.5 - - - 90tabs

Amoxicillin 500mg 0.7 0.5 1.8 - 2.1 4.6 21tabs

Captopril 25mg - 2.1 - - - - 2tabx30

Ceftriaxone injection 1g 0.8 0.8 1.6 6.0 5.8 6.8 1vial

Ciprofloxacin 500mg 1.2 0.9 2.3 - 19.4 - 14tabs

Co-trimoxazole suspension 8 + 40 mg/ml 0.5 0.6 1 - - - 70mls

Diazepam 5mg 0.0 0.1 0.6 - - - 7tabs

Diclofenac 50mg 2 1 5 8 8 - 60tabs

Omeprazole 20mg 2 1.1 3.6 - - - 30tabs

Salbutamol inhaler 200mcg 2.1 1.7 - 2.2 2.5 4.2 200dose

Paracetamol suspension 24mg/5ml 0.4 0.2 0.6 NA NA NA 45mls

OB = Originator Brand, LPG = Lowest Priced Generic, PHP = Public Hospital Pharmacy, PP = Private Pharmacy, PRHP = Private Hospital Pharmacy.

https://doi.org/10.1371/journal.pone.0255567.t005
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atenolol, captopril, and nifedipine sr were not available in the surveyed pharmacies in our

study. This may be due to the prevalent availability of affordable generic brands. The global

cardiovascular medicines, bisoprolol, and captopril had lower availability than a recent report

in Malawi [35]. Bisoprolol’s low availability can be attributed to its newness in the Nigerian

market and non-inclusion in the EML. It then implies that most patients who require a beta-

blocker will have to depend on the more available atenolol as carvedilol had low availability.

Although captopril is on the Nigeria EML, it was less available than bisoprolol, which is newer

and not yet included on the Nigeria EML. Availability of captopril plummeted from 21.4%

availability in Nigerian public hospitals in 2006 [22] to 0%. This is in stark contrast to the

recent report of 100% availability of captopril in Sri Lankan public hospitals [31]. The decline

of captopril’s availability is likely due to the preference of lisinopril by prescribers in the FCT

[13]. Insulin generally had low availability. Its highest availability was in public hospitals, and

biphasic isophane insulin was the most available. This is in agreement with a Sri Lanka study

[31]. This indicates that insulin continues to be widely unavailable to the majority of the

world’s population [36]. The low availability recorded across all pharmacies is probably

because of inadequate financing of the health sector in Nigeria as the government’s health

expenditure was 6.5% of the total government expenditure in 2013 [11]. Since health resources

are limited, pharmacies would likely stock drugs that retail faster. This means that patients will

have to visit more than one pharmacy to acquire a complete supply of their medicines. This

poses a further limitation to their access to the much-needed medicines.

However, some LPG cardiovascular medicines had > 80% availability with 8 in the private

pharmacies, 5 in the public hospitals, and 2 in the private hospitals, which is higher than previ-

ous reports from both Nigeria and Cameroon [23, 37]. This may be linked to our comprehen-

sive list of cardiovascular medicines. The fact that metformin 500mg was more available in our

findings than in a China report [38] shows that it is the preferred drug utilized by Nigerians to

regulate their blood sugar. The availability of global drugs in public hospitals was better when

compared to a report in Malawi [35]. This is possible because availability data depends on one

spot measurement rather than on the monthly average. Five OB drugs on the global list used

mainly for the treatment of acute diseases (except metformin 500mg) showed> 80% availabil-

ity in private pharmacies. In comparison to a 2006 report [22], which recorded that only one

generic cardiovascular drug was available in more than 80% of Nigeria private pharmacies,

and none in both public and private hospitals. Our finding represents an improvement in

medicine availability in the Nigerian healthcare sector. This improvement is likely due to the

increased prescription of those drugs [13, 39], awareness, increased demand, and acceptance.

Although individual drugs have high availability as a result of differences in the prescription

volume of drugs in the same therapeutic or even pharmacological group, access to essential

medicines remains perturbingly low. Considering the fact that access to medicines is a human

right [17], low or sparse availability is unacceptable. Having only one drug available from an

entire pharmacological class (as was the case with the ACEIs, captopril 25mg which had mini-

mal availability of 3.7% in private pharmacies, while lisinopril had almost 100% availability in

public hospital and private pharmacies) deprives prescribers and patients of having a wider

range of options. The most worrisome finding in this study pertains to the overall sub-optimal

availability of insulin across all surveyed sectors (lower than the WHO 80% recommendation).

Medicine prices

As would be expected, OB products were procured at a higher MPR than the LPGs. The pro-

curement MPR for OBs (9.60) and LPGs (1.72) was higher than the considerable procurement

MPR of one [27], and procurement MPR in an Indian government establishment (0.53–0.82)
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[40], but far lower than that reported in a low-income country, Comoros (the OB was 11.60

and LPG was 3.83) [41]. Procurement prices in Nigeria are probably higher than India due to

the limited manufacturing of drugs in Nigeria. In comparison to the Comoros study, our pro-

curement prices were collected from only government establishments and there was a differ-

ence in our list of survey drugs. However, acetylsalicylic acid, lisinopril 10mg, and metformin

1000mg were procured at less than 1IRP by the three procurement agencies. A remarkable dif-

ference was noted in the procurement prices for some drugs in the three government establish-

ments. This corroborates a report from India [40]. This is probably due to the distinct brands

of generic medicines procured by the three procurement agencies. In contrast to earlier find-

ings from 36 countries [19], all procurement MPRs in this study were lower than patients’

prices. The percentage price difference between the procurement MPRs and patients’ prices

was higher in private hospitals (324%) than in private pharmacies (54.1%). Based on this find-

ing, one can argue that the populace has a deeper sense of trust in private hospitals than they

do for private pharmacies. On the flip side, it could be that the patients are not as knowledge-

able about medicines as to easily distinguish between OBs and generics.

Patients paid 13.56 times the IRP for OB products in the FCT’s public hospital pharmacies,

as against the reasonable 2.5 MPR [42] and MPR (8.03) recorded for OBs in Sudan public

pharmacies [30]. This can be attributed to the available drugs used in the calculation of the

overall MPR. For instance, the OB MPR was lower in private pharmacies (8.08) when com-

pared to private retail pharmacies in Sudan (19.37) [30], and Brazil (18.99) [43]. These results

suggest that, in comparison to other countries, private pharmacies in Nigeria offer competitive

prices for OB products. Patients’ median price ratio for generic medicines in the public hospi-

tals (2.66), and private pharmacies (2.60), is lower compared to Comoros’ public pharmacies

(4.45) and private retail pharmacies (5.34) [41]. A possible explanation might be the fierce

market competition among the pharmacies which makes price reduction a strategy for attract-

ing and retaining patronage. Patients paid more for LPGs in private hospitals, even higher

than the OBs in private pharmacies. Surprisingly, prices were better in the private pharmacies,

compared to the government-sponsored public hospitals. Private pharmacies offered patients

an alternate opportunity to purchase drugs at cheaper costs, including the drugs that were gen-

erally unavailable in public hospitals. The discrepancy in the pricing may be as a result of the

different methods of drug procurement employed by the public pharmacies and private phar-

macies, specifically concerning the numerous intermediaries involved in the public sector pro-

curement. The high MPR in private hospitals could be linked to a tendency to recover other

expenses from drug sales. In our study, the basket of the drugs for EML had the highest OB

MPR in the private pharmacies. This differs from the global list in Sudan [30]. This could argu-

ably be due to the differences in the drugs on the Nigeria EML, and the global list. Concerning

LPGs, global drugs had the highest MPRs across the pharmacies. This finding is congruent

with a recent study conducted in Boston [21]. The high MPR between drugs on the EML and

global drugs is plausible because all the global drugs are listed on the Nigeria EML, except two

CVD drugs: bisoprolol and simvastatin, which had low availability. It can be argued that medi-

cines on the EML are pricier and more readily available in Nigeria.

The OB furosemide had the highest MPR among the cardiovascular drugs, followed by

atenolol, consistent with a previous study in Sudan [30]. Since the OBs of these drugs are

mostly unavailable, this might be inconsequential. More importantly, the predominately avail-

able LPGs had higher MPRs across all the pharmacies compared to other LPG cardiovascular

drugs, possibly due to the high-profit margin. This has a negative implication on the achieve-

ment of the WHO global target of access to affordable generic essential medicines for the treat-

ment of cardiovascular diseases in Nigeria. However, OB of bisoprolol and salbutamol inhaler

had an MPR of less than 2.5. This indicates that the price of OB can be at the same level as the
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generic when faced with tougher price competitions in Nigeria. The OB of the anti-diabetic

drug, glimepiride, showed the highest MPR, which differed from the findings on glibencla-

mide in Sudan [30]. Glimepiride is a newer (2nd generation) sulphonylurea that is largely pre-

ferred by prescribers in Nigeria [13]. Besides, glimepiride was not included in the Sudan

survey. Although the prices were not adjusted, patients paid lower prices for all the drugs in

the private pharmacy except for OB ciprofloxacin compared to the 2006 Nigeria study [22].

This is likely due to the increased availability of drugs and competition among pharmaceutical

companies.

Affordability of medicines

Several factors such as the availability, dosage, and pricing of drugs significantly affect their

affordability. On average, a thirty-day treatment for cardiovascular, diabetes, and full course

treatment for acute illness costs more than a day’s wage in Nigeria. Only three cardiovascular,

one anti-diabetic, and five global generic drugs cost less than a day’s wage. The findings of our

study differ from those of a study in China [38], in which only three drugs cost more than a

day wage. The monthly costs required for the treatment of coronary heart disease in our study

amount to at least six days’ wages, which is higher than Brazil’s (5.1 days’ wages), and Bangla-

desh’s (1.6 days’ wages) [44]. This already exorbitant affordability soars when considering the

monthly management of diabetes using a multidrug regimen, for example, purchasing two OB

drugs: OB gliclazide + metformin in private pharmacies costs 16 days’ wages as opposed to 5.9

days’ wages in China [38]. These findings notwithstanding, there has been an improvement in

affordability in Nigeria since 2006, when the same dosage of glibenclamide required 3.3 days’

wages in public hospitals and private pharmacies, and 4.9 days’ wages in private hospitals [22].

The poor affordability of medicines in Nigeria is attributable to the profit maximization in the

private sector due to the unavailability of the drugs, especially the OBs in the public sector.

Furthermore, OB anti-diabetic drugs are vastly prescribed across Nigeria [13], which makes

the demand higher. From an economic standpoint, most unskilled Nigerians earn less than the

N18, 000 monthly federal government minimum wage. Even worse, the majority of Nigerians

are unemployed and this complicates the economic and financial burden of long-term treat-

ment of chronic diseases. For example, if a family that is treating a loved one with diabetes

using metformin and glibenclamide has to treat an acute infection with ciprofloxacin within a

specific month, they would require four days’ wages in a public hospital, 3.6 days’ wages in a

private pharmacy, and 16 days’ wages in a private hospital for treatment with LPG. If the OB

metformin is prescribed, the treatment will necessitate 11.7 days’ wages in a public hospital,

10.6 days’ wages in a private pharmacy, and 24.9 days’ wages in a private hospital. So, in spite

of the seeming affordability of medicines in the private sector, the multitude of low and mid-

dle-income earners in Nigeria will still be beleaguered by their costs. This is compounded by

the fact that chronic disease treatment requires life-long therapy to pre-empt life-threatening

complications and disability.

The standardized WHO/HAI method posed some limitations which we tried to circumvent

in our study. For instance, the method evaluates the specific dosage and strength of a particular

drug, whilst excluding its alternatives. By focusing on cardiovascular and anti-diabetic drugs,

this study strengthened the WHO/HAI method by presenting data on alternate dosages and

strengths of the same medicine. Another limitation concerns the determination of availability

data based on one visit to the pharmacy. This might not accurately reflect the average availabil-

ity over time. We argue instead that a sampling of many facilities over a period (preferably

three months) would provide better insights into the realistic availability of specific medicines

in a particular place. This study does not account for the quality of the medicines studied.
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Conclusion

This study set out to provide invaluable insights into the availability, prices, and affordability

of cardiovascular, anti-diabetic, and global drugs in Abuja, Nigeria. The overall availability of

originator brands and lowest priced generics was low across the three different sectors that

were surveyed, especially for cardiovascular and anti-diabetic drugs. Substantial differences

were noted between the prices and affordability of medicines in the different pharmaceutical

sectors. Although private pharmacies offered the best availability, prices, and affordability for

the surveyed medicines, the prices remained considerably exorbitant in the other sectors.

Given the exponential prevalence of NCDs in Nigeria, the Nigerian government must scale up

the health budget, initiate policy changes that would facilitate the availability and affordability

of medicines, and expedite the implementation of the Universal Health Scheme Program.

Acknowledgments

We express our profound gratitude to all the pharmacies and their staff that assisted us

through the duration of this study. We appreciate Dr. Godswill Nwabuisi Osuafor for his

immense support. Prof. Mathew Okonta died before the analysis and subsequent submission

of the manuscript. So, Nkeiruka Osuafor, the corresponding author, takes responsibility for

the integrity and validity of his contributions to the work.

Author Contributions

Conceptualization: Nkeiruka Grace Osuafor, Chinwe Victoria Ukwe, Mathew Okonta.

Data curation: Nkeiruka Grace Osuafor.

Formal analysis: Nkeiruka Grace Osuafor.

Investigation: Nkeiruka Grace Osuafor.

Methodology: Nkeiruka Grace Osuafor.

Project administration: Nkeiruka Grace Osuafor.

Resources: Nkeiruka Grace Osuafor.

Supervision: Chinwe Victoria Ukwe, Mathew Okonta.

Writing – original draft: Nkeiruka Grace Osuafor.

Writing – review & editing: Nkeiruka Grace Osuafor, Chinwe Victoria Ukwe.

References
1. National Academics of Sciences Engineering and Medicine, Making Medicines affordable: a national

imperative. Washinghton, DC: The National Academic Press., 2017.

2. United Nations General Assembly, “Political declaration of the high level meeting of the General Assem-

bly on the prevention and control of non-communucable diseases.A/66/L.1,” 2011.

3. World Health Organization, “Global Action Plan for the prevention and control of noncommunicable dis-

eases 2013–2020,” 2013.

4. World Health Organization, “Noncommunicable diseases country profiles 2018,” 2018.

5. World Health Organization, “‘Best buys’ and other recommended interventions for the prevention and

control of noncommunicable diseases. Tackling NCDs,” 2017.

6. Global Health Policy Forum, “European Commission on access to medicines at the Global Levell,”

2014.

7. Office of the the High Commissioner, “CESCR General Comment No. 14: the right to the highest attain-

able standard of health (Art. 12),” 2000.

PLOS ONE Availability, price, and affordability of medicines in Abuja Nigeria

PLOS ONE | https://doi.org/10.1371/journal.pone.0255567 August 12, 2021 17 / 19

https://doi.org/10.1371/journal.pone.0255567


8. World Health Organization, “The world medicines situation.” 2011.

9. Cameron A., Ewen M., Ball D., and Laing R., “Medicine prices, availability, and aff ordability in 36 devel-

oping and middle-income countries: a secondary analysis,” Lancet, vol. 373, no. 9659, pp. 240–249,

2009. https://doi.org/10.1016/S0140-6736(08)61762-6 PMID: 19042012

10. World Health Organization, “WHO medicine strategy, countries at the core 2004–2007 Geneva, Swsit-

zerland.” 2004.

11. World Health Organization, Atlas of African Health Statistics health situation analysis of the African

region. Congo, 2016.

12. Foster S. D., “Improving the supply and use of essential drugs in Sub-Saharan Africa,” 1990.

13. Osuafor N. G., Ukwe C. V., and Okonta M. J., “Prescription pattern of cardiovascular and / or antidia-

betic drugs in Abuja district hospitals.,” Int. J. Pharm. Pharm. Sci., vol. 11, no. 9, pp. 21–27, 2019.

14. World Health Organization, “Global status report on noncommunicable diseases 2010,” 2011.

15. World Health Organisation, “Global Health Esimates 2016: Deaths by Cause, Age, Sex, by Country and

by Region, 2000–2016,” Geneva, 2018.

16. International Diabetes Federation, World Heart Federation, and Framework Convention Alliance, “Non

communicable dieases: a priority for women’s health and development,” 2011.

17. V Hogerzeil H., Liberman J., Wirtz V. J., Kishore S. P., Selvaraj S., Kiddell-monroe R., et al., “Promotion

of access to essential medicines for non- communicable diseases: practical implications of the UN politi-

cal declaration,” Lancet, vol. 381, no. 9867, pp. 680–689, 2013. https://doi.org/10.1016/S0140-6736

(12)62128-X PMID: 23410612

18. Ewen M., Zweekhorst M., Regeer B., and Laing R., “Baseline assessment of WHO’s target for both

availability and affordability of essential medicines to treat non-communicable diseases,” PLoS One,

vol. 12, no. 2, pp. 1–13, 2017. https://doi.org/10.1371/journal.pone.0171284 PMID: 28170413

19. van Mourik M. S., Cameron A., Ewen M., and O Laing Richard, “Availability, price and affordability of

cardiovascular medicines: a comparison across 36 countries using WHO / HAI data,” BMC Cardiovacu-

lar Disord., vol. 10, no. 25, 2010. https://doi.org/10.1186/1471-2261-10-25 PMID: 20534118

20. World Health Organization and Health Action International, “Measuring medicines prices, availability,

affordability and price coponents 2nd edition.” 2008.

21. Sharma A., Rorden L., Ewen M., and Laing R., “Evaluating availability and price of essential medicines

in Boston area (Massachusetts, USA) using WHO / HAI methodology,” J. Pharm. Policy Pract., vol. 9,

no. 12, pp. 1–11, 2016.

22. Nigeria Federal Ministry of Health, W. H. Organization, and Health Action International, “Medicines

prices in Nigeria.” 2006.

23. Ushie B. A., Ugal D. B., and Ingwu J. A., “Overdependence on for-profit pharmacies: a descriptive sur-

vey of user evaluation of medicines availability in public hospitals in selected Nigerian states,” PLoS

One, vol. 11, no. 11, pp. 1–13, 2016. https://doi.org/10.1371/journal.pone.0165707 PMID: 27812177

24. Chuku I., Eyoung A. K., Onyema Okwu A., Eyo O. A., and Agada P., “Improving on the Accessibility and

Availability of Essential Drugs in Calabar Metropolis, Cross River State,” J. Heal. Med. Nurs., vol.

27, pp. 45–55, 2016.

25. Beran D. and Higuchi M., “How to investigate access to care for chronic noncommunicable diseases in

low- and middle-income countries,” Int. Insul. Found. Int. Diabetes Fedration, 2012.

26. World Health Organization and Health Action International, “WHO-HAI-workbook-Part-I-.” 2016.

27. Gelders S., Ewen M., Noguchi N., and Laing R., “Price, availability and affordability an international

comparison of chronic disease medicines,” World Health Organization. 2006.

28. Management Science for Health, International Medical Products Price Guide, 2015th ed. 2015.

29. F. M. of H. Nigeria and World Health Organization, “Nigeria Standard Treatment Guidelines.” 2016.

30. Kheder S. I. and Ali H. M., “Evaluating medicines prices, availability, affordability and price components

in Sudan,” Sudan Med. Monit., vol. 9, no. 1, pp. 19–30, 2014.

31. Dabare P. R. L., Wanigatunge C. A., and Beneragama B. V. S. H., “A national survey on availability,

price and affordability of selected essential medicines for non communicable diseases in Sri Lanka,”

BMC Public Health, vol. 14, pp. 1–10, 2014. https://doi.org/10.1186/1471-2458-14-1 PMID: 24383435

32. Federal Ministry of Health Nigeria, “Nigeria Essential Medicines List 6th edition 2016,” 2016.

33. Kaiser H. A., Hehman L., Forsberg B. C., Simangolwa M., and Sundewall J., “Availability, prices and

affordability of essential medicines for treatment of diabetes and hypertension in private pharmacies in

Zambia,” PLoS One, vol. 14, no. 12, pp. 1–18, 2019. https://doi.org/10.1371/journal.pone.0226169

PMID: 31834889

PLOS ONE Availability, price, and affordability of medicines in Abuja Nigeria

PLOS ONE | https://doi.org/10.1371/journal.pone.0255567 August 12, 2021 18 / 19

https://doi.org/10.1016/S0140-6736%2808%2961762-6
http://www.ncbi.nlm.nih.gov/pubmed/19042012
https://doi.org/10.1016/S0140-6736%2812%2962128-X
https://doi.org/10.1016/S0140-6736%2812%2962128-X
http://www.ncbi.nlm.nih.gov/pubmed/23410612
https://doi.org/10.1371/journal.pone.0171284
http://www.ncbi.nlm.nih.gov/pubmed/28170413
https://doi.org/10.1186/1471-2261-10-25
http://www.ncbi.nlm.nih.gov/pubmed/20534118
https://doi.org/10.1371/journal.pone.0165707
http://www.ncbi.nlm.nih.gov/pubmed/27812177
https://doi.org/10.1186/1471-2458-14-1
http://www.ncbi.nlm.nih.gov/pubmed/24383435
https://doi.org/10.1371/journal.pone.0226169
http://www.ncbi.nlm.nih.gov/pubmed/31834889
https://doi.org/10.1371/journal.pone.0255567


34. V Chobanian A., Bakris G. L., Black H. R., Cushman W. C., Green L. A., Arbor A., et al. “The Seventh

Report of the Joint National Committe on Prevention, Detection, Evaluation, and Treatment of High

Blood Pressure,” US Dep. Heal. Hum. Serv., p. 49, 2004.

35. Khuluza F. and Haefele-abah C., “The availability, prices and affordability of essential medicines in

Malawi: A cross- sectional study,” PLoS One, vol. 14, no. 2, pp. 1–22, 2019. https://doi.org/10.1371/

journal.pone.0212125 PMID: 30753219

36. Beran D., Yudkin J. S., and De Courten M., “Assessing health systems for type 1 diabetes in sub-Saha-

ran Africa: developing a ‘ Rapid Assessment Protocol for Insulin Access ‘,” BMC Health Serv. Res., vol.

6, no. 17, pp. 1–9, 2006.

37. Jingi A. M., Noubiap J. J. N., Onana A. E., Nansseu J. R. N., Kengne P., Wang B., et al. “Access to diag-

nostic tests and essential medicines for cardiovascular diseases and diabetes care: cost, availability

and affordability in the West Region of Cameroon,” PLoS One, vol. 9, no. 11, p. e111812., 2014.

https://doi.org/10.1371/journal.pone.0111812 PMID: 25369455

38. Jiang M., Yang S., Yan K., Liu J., Zhao J., and Fang Y., “Measuring access to medicines: a survey of

prices, availability and affordability in Shaanxi Province of China,” PLoS One, vol. 8, no. 8, 2013.

https://doi.org/10.1371/journal.pone.0070836 PMID: 23936471

39. Yusuf A., Maiha B. B., and Zezi A. U., “Evaluation of pattern of antihypertensive prescriptions and

adherence to JNC-7 Guideline in National Hospital Abuja-Nigeria,” Asian J. Cardiol. Res., vol. 2, no.

1, pp. 1–13, 2019.

40. Kotwani A., “Where are we now: assessing the price, availability and affordability of essential medicines

in Delhi as India plans free medicine for all,” BMC Health Serv. Res., vol. 13, no. 1, p. 1, 2013. https://

doi.org/10.1186/1472-6963-13-285 PMID: 23885985

41. Kassim S. A., Alolga R. N., Assanhou A. G., Kassim S. M., Li H., and Ma A., “Medicine pricing: impact

on accessibility and affordability of medicines vis a vis the product origin as pharmaco-economic drivers

in Comoros,” J. Public Heal. Epidemiol., vol. 7, no. September, pp. 274–293, 2015.

42. World Health Organization, “Medium-term strategic plan 2008–2013 and Proposed programme budget

2012–2013,” no. April 2011. 2011.

43. Bertoldi A. D., Helfer A. P., Camargo A. L., Tavares N. U. L., and Kanavos P., “Is the Brazilian pharma-

ceutical policy ensuring population access to essential medicines?,” Global. Health, vol. 8, no. 6, pp. 1–

10, 2012. https://doi.org/10.1186/1744-8603-8-6 PMID: 22436555

44. Mendis S., Fukino K., Cameron A., Laing R., Filipe A., Khatib O., et al. “The availability and affordability

of selected essential medicines for chronic diseases in six low- and middle-income countries,” Bulletin

of the World Health Organization, vol. 85, no. 4. pp. 279–288, 2007. https://doi.org/10.2471/blt.06.

033647 PMID: 17546309

PLOS ONE Availability, price, and affordability of medicines in Abuja Nigeria

PLOS ONE | https://doi.org/10.1371/journal.pone.0255567 August 12, 2021 19 / 19

https://doi.org/10.1371/journal.pone.0212125
https://doi.org/10.1371/journal.pone.0212125
http://www.ncbi.nlm.nih.gov/pubmed/30753219
https://doi.org/10.1371/journal.pone.0111812
http://www.ncbi.nlm.nih.gov/pubmed/25369455
https://doi.org/10.1371/journal.pone.0070836
http://www.ncbi.nlm.nih.gov/pubmed/23936471
https://doi.org/10.1186/1472-6963-13-285
https://doi.org/10.1186/1472-6963-13-285
http://www.ncbi.nlm.nih.gov/pubmed/23885985
https://doi.org/10.1186/1744-8603-8-6
http://www.ncbi.nlm.nih.gov/pubmed/22436555
https://doi.org/10.2471/blt.06.033647
https://doi.org/10.2471/blt.06.033647
http://www.ncbi.nlm.nih.gov/pubmed/17546309
https://doi.org/10.1371/journal.pone.0255567

