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Abstract

Background

Access to affordable and good quality medicines is a key to meeting Sustainable Develop-

ment Goal No. 3 by the year 2030. Prices, availability and affordability of essential medicines

have been studied in many developing countries, but no such information has been pub-

lished about Rwanda yet. This study aimed at providing data on prices, availability and

affordability of medicines in different health facilities of Rwanda.

Methods

A survey was carried out on availability, prices and affordability of 18 medicines in Kigali City

and five districts of Rwanda. 44 health facilities were surveyed, including public and faith-

based hospitals, public and faith-based health centers and private pharmacies. The stan-

dardized methodology developed by WHO and Health Action International (HAI) was used

to collect and analyze the data.

Findings

Prices for generic medicines in public and faith-based health facilities were remarkably low,

with median price ratios (MPRs) of 1.0 in comparison to the international procurement prices

published by Management Sciences for Health. In private pharmacies, prices were twice as

high (MPR = 1.99 for generics). Availability of medicines fell short of the of 80% target set by

WHO, but was better than reported from many other developing countries. Availability of

medicines was highest in the private sector (71.3%) and slightly lower in the faith-based

(62.8%) and public (59.6%) sectors. The government procurement agency was found to

work efficiently, achieving prices 30% below the international procurement price given in the

International Medical Product Price Guide. Affordability of medicines was better in the public

and faith-based sectors than in the private sector.

Conclusion

In Rwanda, medicines are affordable but poorly available in both the public and the faith-

based sectors. Further improvements of the availability of medicines in the public and the
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faith-based health facilities represent the most important key to increase accessibility and

affordability of medicines in Rwanda.

Introduction

Access to quality essential medicines is part of the Sustainable Development Goal (SDG) No. 3

of the United Nations (UN) and a key to achieving Universal Health Coverage (UHC) by 2030

[1,2]. It is one of the five crucial policy areas identified by the “Lancet’s Commission on Essen-

tial Medicines Policies” in 2016 [3]. To achieve sustainable access to essential medicines for all

people, affordability of essential medicines should be ensured especially in low and middle-

income countries. The Lancet’s commission estimated that between US$13 and US$25 per

capita (total US$ 77 to US$152 billion) is required annually to finance a basic package of 201

essential medicines (378 dosage forms) in all Low- and Middle-Income Countries (LMICs)

[3]. In its “Global Action Plan for the Prevention and Control of Non-Communicable Diseases

2013–2020”, the 66th World Health Assembly has formulated the voluntary global target: an

80% availability of the affordable basic technologies and essential medicines, including gener-

ics, required to treat major non-communicable diseases in both public and private facilities

[4]. The “UN Commission on Life-Saving Commodities for Women and Children” estimated

that improved access to and proper use of 13 life-saving commodities (for reproductive, mater-

nal, newborn and child health) in 50 of the world’s poorest countries would prevent more than

6 million deaths of women and children in five years [5].

In 2003, the first edition of a standardized method for the measurement of medicine avail-

ability, prices and affordability was published by World Health Organization (WHO) in col-

laboration with Health Action International (HAI). The second edition of this methodology

was published in 2008, and the global core list of included medicines was updated in May 2016

[6]. Surveys have been conducted using this methodology in many LMICs, frequently report-

ing low availability, high prices and correspondingly poor affordability of essential medicines

[7].

With all these efforts at international and national levels, so far in Rwanda only a single,

small study has been published on medicine availability. It investigated stock-out times of 10

essential medicines in 15 rural health centers in a single district of Rwanda in the year 2013,

and reported that on average these medicines were out of stock for 2.7 months; quinine tablets

were out of stock even for 10.5 months [8]. Beyond that report, no further results have been

published about availability, prices and affordability of medicines in Rwanda. Therefore, in the

present study we investigated availability, prices and affordability of 18 important medicines

in public, private and faith-based health facilities in Kigali city and in five further districts of

Rwanda, using the methodology published by WHO and HAI [6]. The results provide the first

comprehensive picture of medicine availability and prices in Rwanda, and may help to identify

the priorities for a further improvement of access to medicines in this country.

Methods

Ethical approval

This study was authorized by the Ministry of Health (Approval Notice No. 20/1361/

DGPHFIS/2018) after ethical approval by the Institutional Review Board of the College of

Medicine and Health Sciences of the University of Rwanda (Approval Notice No. 026/CMHS

IRB/2018).

PLOS ONE Prices, availability and affordability of medicines in Rwanda

PLOS ONE | https://doi.org/10.1371/journal.pone.0236411 August 3, 2020 2 / 14

data collection and analysis, decision to publish, or

preparation of the manuscript”.

Competing interests: The authors have declared

that no competing interests exist.

https://doi.org/10.1371/journal.pone.0236411


Medicines included

Data were collected on prices, availability and affordability of 18 medicines (Table 1). 13 of

these medicines are included in the WHO and HAI global core list [6]. Five supplementary

medicines used in maternal and child health, especially in the management of post-partum

hemorrhage, were also surveyed as this is a priority in Rwandan health policies. Of the 18 sur-

vey medicines, one (tranexamic acid injection 100mg/ml) was not included in the 2015

Rwanda Essential Medicines List (REML) [9,10], but has recently been recommended by

WHO for post-partum hemorrhage (PPH) in addition to standard care [11]. Originator

brands registered in Rwanda were identified using the list of medicines authorized in Rwanda

Table 1. Medicines included into this survey.

Survey medicines Included in WHO/

HAI Global Core List

Originator brand

registered in Rwanda

Availability in the

health system

according to the 2015

REML

Daily dose

[units or ml]

Treatment

duration [days]

Number of units or ml

for one course of

treatment

District

hospital

Health

center

Antibiotics

1 Amoxicillin capsule

500mg

Yes - + + 3 7 21

2 Ceftriaxone injection 1g Yes - + 1 1 1

3 Ciprofloxacin tablet

500mg

Yes - + + 2 7 14

4 Co-trimoxazole

suspension 8+40mg/ml

Yes Yes + + 10 ml 7 70 ml

5 Metronidazole tablet

250mg

- Yes + + 6 7 42

Medicines against Non-Communicable Diseases (NCDs)

6 Amitriptyline tablet

25mg

Yes - + + 3 30 90

7 Captopril tablet 25mg Yes - + + 2 30 60

8 Diazepam tablet 5mg Yes Yes + + 1 7 7

9 Diclofenac tablet 50mg Yes - + + 2 30 60

10 Metformin tablet

500mg

Yes Yes + + 3 30 90

11 Omeprazole capsule

20mg

Yes - + 1 30 30

12 Salbutamol inhaler

100mcg/dose

Yes Yes + + As needed As needed 200 doses

13 Simvastatin tablet 20mg Yes Yes + 1 30 30

Medicines for Maternal & Child Health

14 Levonorgestrel tablet

1.5mg

- Yes + + 1 1 1

15 Misoprostol tablet

200mcg

- Yes + 4 1 4

16 Oxytocin injection

10IU/ml

- - + + 1 ml 1 1 ml

17 Paracetamol suspension

24mg/ml

Yes - + + 15 ml 3 45 ml

18 Tranexamic acid

injection 100mg/ml

- - Not included in the

2015 REML

5 ml 1 5 ml

The Global Core List of survey medicines has been published by WHO and HAI [6] and updated in 2016 [7].

https://doi.org/10.1371/journal.pone.0236411.t001
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which is published by the Ministry of Health [12]. According to this list, originator brands

were registered in Rwanda for only eight of the 18 medicines included in this study (Table 1).

Districts and regions surveyed

Six survey regions (administrative districts) were deliberately chosen with the purpose to rep-

resent the four provinces and the capital city of Rwanda: Karongi district in the Western prov-

ince, Muhanga and Kamonyi districts in the Southern province, Musanze district in the

Northern province, Bugesera district in the Eastern province, and Kigali city.

Sectors surveyed

Availability of medicines, and prices which patients had to pay for these medicines, were

recorded in health facilities/pharmacies in the public sector (outpatient only), in the private

sector and in the faith-based sector. Furthermore, public procurement prices, i.e. prices payed

by the “Rwanda Biomedical Center/ Medical Production, Procurement and Distribution Divi-

sion (MPDD)” in its medicine purchases for the government health system, were collected

from the central medical store, in accordance with the WHO/HAI manual.

Health facilities surveyed

For each or the six survey regions, a list of all active health facilities was obtained from Ministry

of Health files, and then organized into five categories: district hospitals, public health centers,

faith-based health centers, private clinics and private pharmacies. For each survey region, two

health facilities from each category were selected randomly, using the RND function of Micro-

soft Excel, provided two or more facilities were available. If there was only a single facility of

the category in the region, that facility was selected.

Initially 57 health facilities were selected: 9 district hospitals, 12 public health centers, 12

faith-based health centers, 12 private clinics and 12 private pharmacies. One of the selected dis-

trict hospitals had to be excluded from the study because it was found to be a specialized ortho-

pedic hospital which was not stocking the surveyed medicines. Furthermore, according to

Ministry of Health regulations [13], the selected private clinics were only authorized to keep

emergency medications, not the survey medicines. Medicines prescribed in private clinics are

dispensed from private pharmacies. However, in this study, ceftriaxone was found in 3 of the

12 private clinics, and oxytocin in one private clinic. Other private clinics may stock the survey

medicines, but did not share this information with the investigator (as stocking these medi-

cines may constitute a violation of the Ministry of Health rules). It was decided to exclude all

12 private clinics from data analysis. Therefore, a total of 44 health facilities were included in

the data analysis (Table 2).

Table 2. Districts and health facilities from which data were collected for this study.

District Public facilities Faith-based facilities Private facilities Total

Hospital Health Centre Hospital Health Centre Pharmacies

Kigali City 2 2 0 2 2 8

Muhanga 0 2 1 2 2 7

Musanze 1 2 0 2 2 7

Karongi 0 2 2 2 2 8

Bugesera 0 2 1 2 2 7

Kamonyi 0 2 1 2 2 7

Sub-total 3 12 5 12 12 44

15 17 12

https://doi.org/10.1371/journal.pone.0236411.t002
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Data collection

Data were collected from February-April 2019, entered into the automated Microsoft Excel

workbook developed by WHO and HAI [6] and double-checked by the investigator to ensure

accuracy of data. Following the WHO and HAI methodology [6], for each medicine data were

collected on the originator brand (if registered in the country) and their generic equivalent. If

several generic medicines were found in an outlet for a survey medicine, price data were

recorded for the generic with the lowest unit price.

Data analysis

Summary results such as percent availability, median price ratios and cost for one treatment

course were calculated using the default settings of the automated Microsoft Excel workbook

developed by WHO and HAI [6], with a single exception: the Excel workbook allowed to dif-

ferentiate between district hospitals and health centers only in case of public facilities, not in

case of faith-based health facilities. Since in Rwanda, the same rules about medicine availability

apply to public and faith-based facilities, the availability of misoprostol, omeprazole, ceftriax-

one and simvastatin (expected to be available at hospital but not at health center level) in faith-

based facilities was calculated manually, only considering their availability at the five faith-

based district hospitals. Further analysis and generation of tables and figures were also done

using Microsoft Excel.

Measurement of availability. Following WHO and HAI methodology [6], medicines

availability was calculated by sector as the percentage of facilities which had at least one unit of

each medicine in stock at the time of the visit. Mean availability, across the survey medicines,

by sector was also calculated.

As shown in Table 1, according to the REML misoprostol, omeprazole, ceftriaxone and

simvastatin are expected to be available at hospitals but not at health center level. This rule

applies to both public and faith-based health facilities. Accordingly, for these four medicines

availability in the public and faith-based sectors was calculated considering only their availabil-

ity in hospitals (3 public hospitals, 5 faith-based hospitals).

Measurement of prices. Price data were only collected if the medicine was physically in

stock at the time of the visit.

International reference prices were used as external benchmarks to assess Rwandan prices.

The source of the reference prices was the 2015 Management Science for Health International

Medical Product Price Guide (MSH-IMPPG), which was the most recent version available

[14]. These prices are medians of procurement prices offered by for-profit and not-for-profit

suppliers to governments or large not-for-profit “Non-Governmental Organizations” for

generics, and are therefore relatively low priced and represent efficient bulk procurement

prices. The reference prices, given in US$, were converted to local currency (1 US$ = 902.1530

Rwandan francs). Median values of the observed local medicine prices were compared to the

international procurement prices published in the MSH-IMPPG, resulting in the Median

Price Ratios (MPRs). Prices were expressed in Rwandan francs (Rwf) and as MPR:

Medicine Price Ratio MPRð Þ ¼
Median unit price in Rwf

International reference unit price in Rwf

MPRs were calculated only if at least four prices for the respective medicine were available

from a health sector. For example, in the public sector no MPR for misoprostol was calculated

as only two prices were obtained for the generic and also the originator brand. In the private

sector, no MPR for tranexamic acid (generic) was calculated because there was only a single

price obtained.
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Assessing treatment affordability. Following the WHO and HAI methodology [6], for

each medicine affordability was assessed as the number of day’s wages needed by the lowest

paid unskilled government worker to purchase a course of treatment based on standard treat-

ment regimens. Treatment courses requiring more than 1 day’s wages are considered unaf-

fordable by WHO and HAI. Based on the information given by Minimum-Wage.org [15], one

day’s wage of the lowest paid unskilled government worker in Rwanda was 1,000 Rwf. The

number of tablets/units of each medicine required for a course of treatment is shown in

Table 1. For medicines from the WHO and HAI global core list, the number of units for a

course of treatment are defined in the WHO and HAI manual [6]. For the five medicines on

the supplementary list, the “Rwanda Gynecology and Obstetrics Guidelines” and the WHO

Model Formulary 2008 were used to define the daily dose and treatment duration for each

medicine [16,17].

Results

Medicine availability

Availability of generic medicines (Fig 1A) was, on average, 64.8% in the private pharmacies,

59.3% in the faith-based health facilities, and 55.2% in the public sector.

Of the eight originator brands (Fig 1B), three were not available in any of the investigated

facilities. Mean availability of these eight originator brands was 29.2% in the private pharma-

cies, 11.7% in the public sector, and 7.9% in the faith-based health facilities.

For salbutamol inhaler and misoprostol tablets, several public and faith-based health facili-

ties were found to stock only the originator brand but not a generic medicine. The prices of

these two originator brand medicines were not very different from the prices of the respective

generic medicines.

Fig 1C gives the availability of generic and originator combined for each medicine by sec-

tor. Availability of all investigated medicines was highest in the private sector (71.3%) and

slightly lower in the faith-based (62.8%) and public (59.6%) sectors. For the investigated antibi-

otics, this combined availability was, on average, 93.3% in the private sector, and 64.2% and

61.3% in the faith-based and the public sector, respectively. Notably, amoxicillin 500mg tab-

lets/capsules showed low availability in public and faith-based facilities, and were not in stock

even in several of the hospitals. However, other strengths (such as 250mg tablets/capsules)

may have been in stock.

Availability of the medicines used to treat NCDs in private, faith-based and public facilities

was 75.0%, 68.8% and 64.2%, respectively, therefore not very different from the results for anti-

biotics. Simvastatin was unavailable in all the sampled public and faith-based hospitals, despite

its inclusion into the REML.

Oxytocin, a life-saving medicine against post-partum hemorrhage, showed availabilities in

public (73.3%) and faith-based health facilities (82.4%) close to the 80% target set by the WHO

[4,18], while private pharmacies (8.3%) rarely stocked oxytocin injection. Misoprostol is used

for induction of labor, against post-partum hemorrhage and for abortions, as well as for the

prevention and treatment of stomach ulcers. According to the REML, it should be available in

hospitals, and indeed was found in stock in all hospitals sampled in this study. It was also

found in one public health center, one faith-based health center, and in five of the twelve pri-

vate pharmacies. Tranexamic acid is not included in REML, and correspondingly was found

Fig 1. Availability of the investigated medicines in public health facilities, faith-based health facilities, and private

pharmacies. a) Availability of generic medicines. b) Availability of originator brands. c) Overall availability of the

medicines (generic or originator). � Medicines allowed at hospital level only.

https://doi.org/10.1371/journal.pone.0236411.g001
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only in a single facility, which was a private pharmacy. The contraceptive levonorgestrel is

included in REML and should be available both in health centers and in hospitals. In this

study, however, it was only found in private pharmacies.

Medicine prices

For lowest priced generics in faith-based and public health facilities (Fig 2A), median MPRs

were 1.0 in both cases. In private pharmacies, the median MPR was twice as high

(MPR = 1.99).

Overall, government procurement was efficient for lowest priced generics, with a median

MPR of 0.7, i.e. prices 30% below the international reference prices. For 16 out of 18 surveyed

medicines, the MPR was less than one. The two medicines where the government procure-

ment price exceeded the international reference price were oxytocin injection (MPR 1.76) and

ceftriaxone injection (MPR 1.55).

Patient prices of individual medicines. In public and faith-based health facilities, MPRs

for lowest priced generics used to treat NCDs were slightly lower than those for antibiotics.

Conversely, in private pharmacies the MPRs for generic medicines used to treat NCDs were

higher than those for antibiotics (Fig 2A). Levonorgestrel and simvastatin generics were only

found in private pharmacies, not in public or faith-based health facilities. This lack of competi-

tion translated into remarkably high prices in the private sector, reaching an MPR of 15 for

lowest priced generics of simvastatin.

As mentioned above, originator brands were rarely found in public and faith-based health

facilities, and even in private pharmacies, the required number of four prices for the calcula-

tion of an MPR was only reached for four medicines (Fig 2B). The overall MPR for those four

brands in the private sector was 4.05, ranging from 1.48 for salbutamol to 11.48 for

levonorgestrel.

A paired analysis of patient prices for lowest priced generics and originator brands in each

sector was not possible due to the few originator brands where an MPR was calculated.

For salbutamol inhalers in the private and faith-based sectors (Fig 2A and 2B) and for miso-

prostol tablets in the faith-based sector (S2 Table), the median prices of the originator brands

were not dissimilar from the median prices of the respective lowest priced generics (note: the

misoprostol data was based on few data points).

S2 Table gives the median prices in local currency.

Cross sector price comparisons. Based on a paired analyses of lowest priced generics:

• patient prices in the public health facilities were 30% higher than the government procure-

ment prices (14 medicines);

• patient prices in private pharmacies were 103% higher than in public facilities (13

medicines);

• Patient prices in faith-based facilities were 10% higher than in public sector facilities (13

medicines); and

• Patient prices in faith-based facilities were 47% lower than in private pharmacies (12

medicines)

There was insufficient data to do across sector paired analyses for originator brands.

Medicines affordability

As explained in the Methods section, affordability was expressed as the number of day’s wages

of the lowest paid unskilled government worker required to purchase a course of treatment
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based on standard treatment regimens [6]. For chronic diseases, the cost for 30 days of treat-

ment were used in this calculation.

According to WHO/HAI, treatments are considered unaffordable if they require more than

one day’s wage. As shown in Fig 3, antibiotic treatments with lowest priced generics were

affordable, even when purchased from private pharmacies. It should be noted that for ceftriax-

one, the treatment regimen was for a single dose of 1g. If the “WHO Model Prescribing Infor-

mation” for pneumonia were followed [19], a course of treatment would consist of 1-2g per

day for 7 days, therefore treatment costs of ceftriaxone would result 7–14 times higher than

shown in Fig 3.

Of the eight medicines for chronic diseases, six required more than one day’s wage if lowest

priced generics were purchased in a private pharmacy, with simvastatin being the least afford-

able treatment (6.6 days wages for 30 tablets). Oxytocin, the most important life-saving medi-

cine for post-partum hemorrhage, was found affordable at 0.3 days wages.

All four treatments with originator brands purchased from private pharmacies were found

to be unaffordable, ranging from 2.4–8.5 days’ wages. S3 Table gives the treatments, their

median patient price in Rwf, and the number of day’s wages required to purchase the treatment.

In Rwanda, 92% of the population are covered by the nation’s health insurance schemes

[20]. By far the largest part of the population, including the people in the informal sector of

Fig 2. Median price ratios of the investigated medicines in public health facilities, faith-based health facilities, private pharmacies, and in

public procurement. a) Lowest-priced generic medicines; b) Originator brands.

https://doi.org/10.1371/journal.pone.0236411.g002

Fig 3. Number of day’s wages required to purchase a course of treatment of the lowest-priced generic medicine.

https://doi.org/10.1371/journal.pone.0236411.g003

PLOS ONE Prices, availability and affordability of medicines in Rwanda

PLOS ONE | https://doi.org/10.1371/journal.pone.0236411 August 3, 2020 10 / 14

https://doi.org/10.1371/journal.pone.0236411.g002
https://doi.org/10.1371/journal.pone.0236411.g003
https://doi.org/10.1371/journal.pone.0236411


rural Rwanda, is covered by the Community Based Health Insurance (CBHI), also commonly

known as Mutuelle de Santé. Public servants and employees of the formal sector are covered

by the Medical Insurance Scheme (MIS) provided by the Rwanda Social Security Board

(RSSB), and members of the armed forces are insured by the Medical Military Insurance

(MMI) [21]. The CBHI covers (at least) 90% of the total cost of health care services, and this

includes 90% of the cost for essential medicines in the public and faith-based sectors [22,23].

This provision renders all treatments with lowest-price generic medicines in the public and

faith-based sectors affordable. However, the problem is that the availability of medicines in the

public and faith-based sectors was often much lower than the 80% availability target set by

WHO for NCDs medicines. Therefore, patients have to revert to the private sector to obtain

these medicines, and since CBHI does not cover the cost of medicines from the private sector,

patients have to pay 100% of the costs, which renders many treatments for chronic diseases

unaffordable (Fig 3).

Discussion

Access to quality-assured essential medicines has been defined as a priority by WHO in the

struggle to meet the Sustainable Development Goal No. 3 of the United Nations [1,2]. The

results of the present study on the availability, prices and affordability of important medicines

is a contribution to assessing progress towards this goal in Rwanda.

Median public procurement prices for 16 out of 18 generic medicines were lower than the

international supplier price given in the 2015 MSH-IMPPG [14]. This shows efficient procure-

ment procedures in the Rwandan public sector. This also translated into remarkably low

patient prices in the public and faith-based sectors, due to proper regulation of the prices in

the Rwandan public health system [21]. As usual, patient prices in the private sector were

clearly higher; for example, the patient price for amitriptyline tablets 25mg in private pharma-

cies was more than 6-times its government procurement price. Obviously, higher prices in the

private sector can be justified by price components in the supply chain such as salaries, rent

for premises, transportation means when importing medicines, etc. Nearly all previous studies

in LMICs found that prices were higher in the private sector than in the public and the faith-

based sectors [24]. An exception is a study from Malawi which found prices of antibiotics and

antimalarials in the faith-based sector to be higher than in the private sector [25].

According to WHO, availability of essential medicines for NCDs should be at least 80%

[4,18]. However, in the present study the availability of most of the essential medicines in pub-

lic and faith-based health facilities in Rwanda was found to fall short of this WHO benchmark.

This situation is unfortunately quite common in many LMICs. E.g. an authoritative review

published in “The Lancet” reported that the average availability of generic medicines in public

health facilities of 36 LMICs ranged from 29.4% to 54.4% [24]. In Rwanda, the availability of

the 18 essential medicines investigated in this study was mostly higher than in the 36 countries

investigated in that review, but lower than e.g. the availability of 20 essential medicines in clin-

ics and health centers in Ghana in 2013 [26]. On the other hand, the availability of generic

medicines in the public and private sectors of Shaanxi Province, Western China [27] was

lower than found in the present study for Rwanda.

The results on medicine affordability obtained in this study have to be placed in the context of

the Rwandan health system and the organization of its pharmaceutical sector. The Medical Pro-

duction, Procurement and Distribution Division (MPDD) of the Rwanda Biomedical Center is

the most important supplier of medicines to all public institutions. Faith-based health facilities

obtain their medicines also from MPDD, or from the Bureau des Formations Médicales Agréées

du Rwanda (BUFMAR), while private pharmacies purchase from private wholesalers.
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The medicine pricing and reimbursement system of Rwanda has been described in detail in

a study by WHO in 2016 [21]. As mentioned above, most of the population of Rwanda is cov-

ered by the Community Based Health Insurance (CBHI) scheme. CBHI is managed by the

Rwanda Social Security Board (RSSB), which is under supervision of the Ministry of Finance

and Economic Planning. CBHI covers costs for health services and medicines in public or

faith-based health facilities in Rwanda.

The patient prices of medicines in the public and faith-based health facilities are regulated

by ministerial instruction No. 20/1658/PTF/2007 of 15 June 2007, allowing a maximum mark-

up of 20% over the procurement prices [21]. No national medicine pricing policy exists for the

private sector; for patients covered by the Medical Insurance Scheme of RSSB, this insurance

allows a maximum profit margin of 40% over the private wholesalers’ prices [21].

For patients covered by the Community Based Health Insurance (CBHI), the annual insur-

ance fees per person as well as their co-payments for health services and medicines depend on

the socio-economic class of the family, known as “Ubudehe” category. Persons in categories

1&2 (24% of the total population) do not pay any fees or co-payments for health services. Per-

sones in the higher categories 3–6 pay annual insurance fees as well as a flat fee of 200 RWF at

the health center level, and 10% of each bill (consultation, diagnosis and medicines) at the hos-

pital level as co-payments. At the end of the month, each partner health facility submits an

invoice to the Rwanda’s CBHI for payment of the uncovered fees, for treated patients during

the month [22]. The historical development of this community-based health insurance in

Rwanda has been described in a study by the University of Rwanda and Management Sciences

for Health [23].

Considering the excellent health insurance coverage in Rwanda [21], treatments with the

medicines investigated in this study were affordable in the public and faith-based sectors, set-

ting a positive example for other LMICs in the strive for UHC. However, in the private sector

treatments for chronic diseases, such as amitriptyline, captopril, metformin, salbutamol

inhaler and simvastatin, were largely unaffordable. The same situation was found in the private

sector of 36 low- and middle-income countries [24]. This is a serious financial problem for the

patients who have to take these medicines for long time periods, usually for life.

This study identified a key issue for patients in Rwanda, that is, that the availability of medi-

cines in the public and faith-based sectors was often low, forcing them to buy in the private

sector at far higher prices and no CBHI scheme coverage. The reasons for this sub-optimal

availability needs to be identified, and actions taken to improve the situation. In addition, sys-

tems need to be put into place for regularly monitoring the availability, prices and affordability

of key essential medicines in the public, private and faith-based sectors of Rwanda.

Limitations of the study

The study included a small range of medicines, few of which had originator brands registered

in the country. It was originally intended to include also private clinics into this study. How-

ever, in Rwanda private clinics are not supposed to store medicines except for few emergency

medications, therefore private clinics had to be excluded from the study. Medicine prices in

Rwanda were collected in 2019, but the latest available version of the MSH-IMPPG was for

2015. In addition, this survey was conducted at one point in time only, so it does not take into

account availability and prices changes over time.
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S1 Table: Availability of surveyed medicines 
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Surveyed medicines Originator brand Lowest price generic 
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Medicine 

Name Medicine list 
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Tranexamic 

acid injection Supplementary       0.0% 8.3% 0.0% 0.0% 8.3% 0.0% 

Paracetamol 

suspension Global       80.0% 100.0% 76.5% 80.0% 100.0% 76.5% 

Oxytocin 

injection Supplementary       73.3% 8.3% 82.4% 73.3% 8.3% 82.4% 

Misoprostol Supplementary 66.7% 41.7% 40.0% 33.3% 0.0% 60.0% 100.0% 41.7% 100.0% 

Levonorgestrel Supplementary 0.0% 50.0% 0.0% 0.0% 41.7% 0.0% 0.0% 58.3% 0.0% 

Average for 

medicines for 

MCCH   33.3% 45.8% 20.0% 37.3% 31.7% 43.8% 50.7% 43.3% 51.8% 
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C
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Simvastatin Global 0.0% 0.0% 0.0% 0.0% 33.3% 0.0% 0.0% 33.3% 0.0% 

Salbutamol 

inhaler Global 20.0% 83.3% 23.5% 60.0% 41.7% 52.9% 73.3% 100.0% 76.5% 

Omeprazole Global       66.7% 91.7% 80.0% 66.7% 91.7% 80.0% 

Metformin Global 6.7% 50.0% 0.0% 60.0% 100.0% 64.7% 60.0% 100.0% 64.7% 

Diclofenac Global       80.0% 50.0% 82.4% 80.0% 50.0% 82.4% 

Diazepam Global 0.0% 0.0% 0.0% 80.0% 50.0% 76.5% 80.0% 50.0% 76.5% 

Captopril Global       80.0% 83.3% 100.0% 80.0% 83.3% 100.0% 

Amitriptyline Global       73.3% 91.7% 70.6% 73.3% 91.7% 70.6% 

Average for 

medicines 

against NCDs   6.7% 33.3% 5.9% 62.5% 67.7% 65.9% 64.2% 75.0% 68.8% 

A
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Metronidazole Supplementary 0.0% 8.3% 0.0% 100.0% 83.3% 94.1% 100.0% 83.3% 94.1% 

Co-

trimoxazole 

suspension Global 0.0% 0.0% 0.0% 46.7% 100.0% 64.7% 46.7% 100.0% 64.7% 

Ciprofloxacin Global       66.7% 100.0% 70.6% 66.7% 100.0% 70.6% 



Ceftriaxone 

injection Global       66.7% 83.3% 80.0% 66.7% 83.3% 80.0% 

Amoxicillin Global       26.7% 100.0% 11.8% 26.7% 100.0% 11.8% 

Average for 

antibiotics   0.0% 4.2% 0.0% 61.3% 93.3% 64.2% 61.3% 93.3% 64.2% 

       Average for all medicines 11.7% 29.2% 7.9% 55.2% 64.8% 59.3% 59.6% 71.3% 62.8% 

 



 

S2 Table: Medicines prices expressed as Median Price Ratios (MPRs)  
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Amoxicillin capsule 500mg     0.81 1.09 1.85  

Ceftriaxone injection 1g     1.55 2.24 1.67 2.24 

Ciprofloxacin tablet 500mg     0.58 0.84 1.49 1.00 

Co-trimoxazole suspension 

8+40mg/ml 
    0.88 1.00 1.27 1.03 

Metronidazole tablet 

250mg 
    0.85 1.19 1.99 1.27 
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Amitriptyline tablet 25mg     0.38 0.59 3.96 0.55 

Captopril tablet 25mg     0.44 0.91 1.58 0.84 

Diazepam tablet 5mg     0.41 0.75 2.60 0.81 

Diclofenac tablet 50mg     0.54 0.75 3.08 0.75 

Metformin tablet 500mg   4.43  0.81 0.89 3.69 0.96 

Omeprazole capsule 20mg     0.66 1.19 3.93 1.16 

Salbutamol inhaler 

100mcg/dose 
  1.48 1.18 0.81 1.31 1.51 1.31 

Simvastatin tablet 20mg       14.96  
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Levonorgestrel tablet 

1.5mg 
  11.48    5.40  

Misoprostol tablet 200mcg   3.67  0.70    

Oxytocin injection 10IU/ml     1.76 2.25  2.14 

Paracetamol suspension 

24mg/ml 
    0.50 0.83 1.60 0.83 

Tranexamic acid injection 

100mg/ml 
        

Median All medicines   4.05 1.18 0.70 0.96 1.99 1.00 

 



S3 Table: Medicines affordability expresed as amount of local currency (Rwf) and 

number of day’s wages required for one course of treament 
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Amoxicillin capsule 500mg 

x21 
      617.4 0.6 1050.0 1.1   

Ceftriaxone injection 1g x1       803.5 0.8 600.0 0.6 803.8 0.8 

Ciprofloxacin tablet 500mg 

x14 
      394.8 0.4 700.0 0.7 470.4 0.5 

Co-trimoxazole suspension 

8+40mg/ml 70ml 
      303.8 0.3 385.0 0.4 312.2 0.3 

Metronidazole tablet 

250mg x42 
      275.9 0.3 459.9 0.5 294.0 0.3 
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Amitriptyline tablet 25mg 

x90 
      405.0 0.4 2700.0 2.7 375.4 0.4 

Captopril tablet 25mg x60       1210.5 1.2 2100.0 2.1 1122.0 1.1 

Diazepam tablet 5mg x7       45.5 <0.1 157.5 0.2 49.0 <0.1 

Diclofenac tablet 50mg x60       181.5 0.2 750.0 0.8 183.0 0.2 

Metformin tablet 500mg 

x90 
  5400.0 5.4   1080.0 1.1 4500.0 4.5 1170.0 1.2 

Omeprazole capsule 20mg 

x30 
      452.9 0.5 1500.0 1.5 440.9 0.4 

Salbutamol 100mcg/dose 

200 dose inhaler 
  2450.0 2.5 1954 2.0 2178.0 2.2 2500.0 2.5 2178.0 2.2 

Simvastatin tablet 20mg 

x30 
        6600.0 6.6   
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 Levonorgestrel tablet 

1.5mg x1 
  8500.0 8.5     4000.0 4.0   



Misoprostol tablet 200mcg 

x4 
  2400.0 2.4         

Oxytocin injection 10IU/ml 

x1ml 
      316.0 0.3   300.9 0.3 

Paracetamol suspension 

24mg/ml x45ml 
      175.0 0.2 337.5 0.3 174.2 0.2 

Tranexamic acid injection 

100mg/ml 
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