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Abstract

Background: The World Health Organization (WHO) promotes the development of national Essential Medicines Lists (EMLs)
in order to improve the availability and use of medicines considered essential within health care systems. However, despite
over 3 decades of international efforts, studies show an inconsistent pattern in the availability of essential medicines. We
evaluated and compared the availability of essential medicines, and medicines not included in national EMLs, at global and
regional levels.

Methods: Medicine availability in the public and private sector were calculated based on data obtained from national and
provincial facility-based surveys undertaken in 23 countries using the WHO/HAI methodology. The medicines were grouped
according to their inclusion (‘essential’) or exclusion (termed ‘non-essential’) in each country’s EML current at the time of the
survey. Availability was calculated for originator brands, generics and any product type (originator brands or generics) and
compared between the two groups. Results were aggregated by WHO regions, World Bank country income groups, a
wealth inequality measure, and therapeutic groups.

Findings: Across all sectors and any product type, the median availability of essential medicines was suboptimal at 61?5%
(IQR 20?6%–86?7%) but significantly higher than non-essential medicines at 27?3% (IQR 3?6%–70?0%). The median
availability of essential medicines was 40?0% in the public sector and 78?1% in the private sector; compared to 6?6% and
57?1% for non-essential medicines respectively. A reverse trend between national income level categories and the
availability of essential medicines was identified in the public sector.

Interpretation: EMLs have influenced the provision of medicines and have resulted in higher availability of essential
medicines compared to non-essential medicines particularly in the public sector and in low and lower middle income
countries. However, the availability of essential medicines, especially in the public sector does not ensure equitable access.
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Introduction

The Essential Medicines List (EML) is promoted by the World

Health Organization (WHO) as a means to facilitate equality in

access to medicines across the globe. It has been created to satisfy

the priority health care needs of societies in terms of availability

and affordability of efficacious medicines. [1] Since the introduc-

tion of the WHO model list for essential drugs in 1977, whether

and to what extent an EML should be implemented has been a

challenge to national authorities. However, in accordance with the

Universal Declaration of Human Rights [2] and the Millennium

Development Goals’ targets [3], the WHO strongly recommends

global implementation and regular updates of national EMLs to

ensure the availability of essential medicines, in particular in low

and middle income countries (LMICs). [4].

According to the WHO, national EMLs exist in 134 countries.

Of these, 94% use the EML as a basis for public procurement of

medicines, which is the primary source of access to priority

medicines particularly for the poor. [5] However, having an EML

does not guarantee the availability of essential medicines in health

care facilities.

To ensure equitable access and the rational use of medicines

and medical technologies, the WHO has set a number of targets in

its medium-term strategic plan (2008–2013) one of which is 80%

availability of medicines in all sectors. [6] However, recent studies

have shown a lack of availability of medicines in LMICs. The

availability of a basket of 15 medicines was assessed in the public

and private sectors of 36 LMICs by Cameron et al. [7] Overall,

generic medicines were not adequately available in both the public

and private sectors (median availability 38% and 64%, respec-

tively). However, wide variations were observed in both sectors

among the countries. Several studies included assessments of the

availability of medicines for acute versus chronic conditions [8],

cardiovascular medicines in developing countries [9], anti-
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epileptics in Zambia [10] and in Laos [11], and anti-diabetic

medicines in the Philippines. [12] Similar conclusions were drawn

in these studies, namely that the overall availability of widely used

medicines including generics was suboptimal, particularly in the

public sector. In contrast, some studies showed adequate

medicines’ availability. Studies on standardized lists of commonly

used medicines in Sudan [13] and Burkina Faso [14] showed a

satisfactory level of nearly 80% availability of the surveyed

medicines.

None of these studies focused exclusively on essential medicines.

The following studies may provide an insight on the extent of

availability of medicines included in national EMLs in different

countries. Above 75% average availability of generic medicines

was reported in a national survey of essential medicines in the

private sector in Sri Lanka [15] and in the public sector and

popular pharmacies in Brazil [16], as well as in provincial surveys

on essential medicines in Ethiopia [17], primary health care

centers’ essential medicines in India [18], and the children’s

national rural health mission list in the public sector in India. [19]

Conversely, a national study on the availability of pediatric

essential medicines in Sri Lanka’s public sector [20] as well as

provincial surveys on national essential medicines in China [21,22]

all pointed to inadequate availability of the essential medicines

studied.

In view of the limited number of studies to date, no extensive

conclusions can be drawn on whether essential medicines are

indeed adequately available as a result of global efforts to

implement essential medicines policies. Therefore, this interna-

tional study was undertaken to assess differences in the availability

of essential medicines compared to medicines which are not on

EMLs (hereafter called ‘‘non-essential medicines’’) in both public

and private sectors.

Methods

Data Source
Data on the availability of individual medicines at facility level

were obtained from the WHO/Health Action International (HAI)

database of medicine prices, availability, affordability and price

components. [23] The database consists of findings from facility-

based surveys on the availability and affordability of selected

medicines - either generics or originator brands - in the public and

the private sectors of numerous LMICs. All surveys have been

conducted in compliance with a standard methodology developed

by WHO/HAI. [24,25] The survey medicines comprised a core

list and a supplementary list of medicines. The core list was

selected from medicines indicated for common chronic or acute

conditions in global and regional scales. The supplementary list

Table 1. Countries and surveys included in the study.

Country Survey year

Number of
facilities
surveyed

Number of essential
medicines surveyed/Total
no. of surveyed medicines WHO region

WB income
group* Gini Index**

Gini Index
(year)

Bolivia 2008 60 42/50 Americas LMIC 56.29 2008

Brazil 2008 56 43/50 Americas UMIC 55.07 2008

Cameroon 2005 60 25/36 Africa LIC 38.91 2007

Chad 2004 43 18/22 Africa LIC 39.78 2003

China 2010 86 33/47 Western Pacific UMIC 42.48 2005

Congo, Rep. 2007 58 28/32 Africa LMIC 47.32 2005

Ethiopia 2004 87 44/47 Africa LIC 29.83 2005

Ghana 2004 112 36/49 Africa LIC 42.76 2006

Indonesia 2010 153 43/50 South-East Asia LMIC 34.01 2005

Kenya 2004 157 33/45 Africa LIC 47.68 2005

Malaysia 2004 72 23/47 Western Pacific UMIC 37.91 2004

Mali 2004 64 35/37 Africa LIC 38.99 2006

Mexico 2009 28 38/42 Americas UMIC 48.28 2008

Nicaragua 2008 105 30/43 Americas LMIC 40.47 2005

Nigeria 2004 124 27/29 Africa LIC 42.93 2004

Pakistan 2004 78 20/29 Eastern
Mediterranean

LIC 31.18 2005

South Africa 2004 45 35/42 Africa UMIC 67.4 2006

Tajikistan 2005 40 30/34 Europe LIC 33.61 2004

Tanzania 2004 111 29/44 Africa LIC 37.58 2007

Thailand 2006 41 40/43 South-East Asia LMIC 42.35 2006

Uganda 2004 60 32/45 Africa LIC 42.62 2006

Yemen 2006 40 17/35 Eastern
Mediterranean

LIC 37.69 2005

India 2003–2011 656 185/232 South-East Asia LIC{ 33.38 2005

*As at the time of the survey. LIC: low income country, LMIC: lower middle income country, UMIC: upper middle income country.
**Data is closest to the year of the survey.
{2003–2005.
doi:10.1371/journal.pone.0087576.t001
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included medicines selected at country level based on their local

importance for national health care systems. Practical details of the

surveys as well as the validation method have been explained

elsewhere. [7,23,26].

As a second step, all national EMLs were obtained from the

WHO database of essential medicine lists and formularies which is

freely accessible on the web. [27].

Study Inclusion
All surveys included in the WHO/HAI database on 15 April

2012 were included in our study except (a) those for which the

national EML, current at the time of the survey time, was not

available, and (b) eight pilot surveys where availability was assessed

using a different methodology. Where multiple surveys were

conducted in a country, average availability was calculated

without weighting. Table 1 lists the 23 countries (28 surveys)

included in the study.

Data Analysis
Data were analyzed at a global scale first. Pooled data of the

studied medicines were assigned to either essential or non-essential

medicines, based on the national EML at the time of the survey.

Availability was calculated as the percentage of medicine outlets

surveyed where the medicine was available on the day of data

collection. In addition to studying the availability of originator

brands and generic equivalents, the availability of any product

type (originator brand or generic combined, see Table 2 for

definitions) was assessed to determine the overall availability of

each medicine.

The median availability of originator brands, generics and any

product type was calculated and compared for essential and non-

essential medicines, across all sectors and individual sectors

(public, private).

Data were also stratified by World Bank country income groups

[28], Gini coefficient as a measure of inequality in wealth [29], and

WHO regions. [30] To study the availability gap across different

therapeutic groups, data were analyzed according to the Anatom-

ical Therapeutic Chemical (ATC) classifications. [31].

Non-parametric rank tests performed were (1) the Mann–

Whitney U test to compare the availability of essential versus non-

essential medicines when homogeneity of variances was estab-

lished, (2) the Moods median test to compare availability of

essential versus non-essential medicines when homogeneity of

variances was not assumed, and (3) a Kruskal-Wallis one-way

analysis of variance by ranks for comparing across World Bank

income groups in terms of the availability of essential medicines.

To assess if availability gap of essential and non-essential

medicines is associated with the Gini coefficient, linear regression

analysis was examined. A p-value smaller than 0.05 was

considered significant for all the tests.

Results

Overall Availability of Medicines
A total of 28 surveys corresponding to 1130 medicines (886

essential medicines) and 2290 facilities were analyzed. As shown in

Table 3, the overall median availability of essential medicines for

any product type was 61?5% while the availability of non-essential

medicines was 27?3%. This difference in availability was driven by

generic medicines; the median availability of generic essential

medicines was 53?3% versus 19?2% for non-essential generics.

The overall median availability of originator brands was 0%, with

no significant difference between essential (IQR 0%–18.4%) and

non-essential medicines (IQR 0%–21.1%) (p = 0?579). Similar

patterns were observed in each sector.

Availability of Medicines in the Public Sector
The median availability of essential and non-essential medicines

was 40?0% and 6?6% respectively for any product type. The

availability of essential generic medicines in this sector was 35?0%

whereas the availability of non-essential generics was 5?0% (p,

0?001). Few originator brands were found in the public sector.

Availability of Medicines in the Private Sector
Availability of any product type was higher in the private sector

at a median of 78?1% and 57?1% for essential and non-essential

medicines respectively (p,0?001). Likewise, the availability of

generics was higher (66?7% and 47?4% for median availability of

essential and non-essential medicines respectively) compared to the

public sector. The availability of originator brands was similar for

Table 2. Definitions of the technical terms.

Term Definition

Originator brand medicine Generally the product that was first authorized worldwide for marketing (normally as
a patented product) on the basis of the documentation of its efficacy, safety and
quality, according to requirements at the time of authorization. The originator
product always has a brand name; this name may, however, vary between countries.a

Generic medicine A pharmaceutical product usually intended to be interchangeable with the originator
brand product, manufactured without a license from the originator manufacturer and
marketed after the expiry of patent or other exclusivity rights. Generic medicines are
marketed either under a nonproprietary name (INN), rather than under a proprietary
or brand name. However, they are also quite frequently marketed under brand
names, often called ‘‘branded generics’’.a

Patent A title granted by public authorities that confers a temporary monopoly for the
exploitation of an invention upon the person who reveals it, furnishes a sufficiently
clear and full description of it, and claims this monopoly.a

Data exclusivity Exclusivity differs from patent protection in that it provides statutory exclusion of
others from marketing or use of originator’s test data for subsequent drug
applications. Exclusivity terms can run concurrently or in seriatim.b

aHealth Action International (HAI): http://www.haiweb.org/medicineprices/manual/mp2008/NPrices_Glossary.pdf.
bMackey TK, Liang BA. Patent and exclusivity status of essential medicines for non-communicable disease. PLoS One 2012;7(11):e51022.
doi:10.1371/journal.pone.0087576.t002
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essential and non-essential medicines (median availability was

20?0% and 19?5% respectively).

Availability of Medicines across Income Groups
In the public sector, a reverse trend (p,0?001) between income

level and the availability of essential medicines (any product type)

was observed (see Figure 1). As income level increased, the median

availability declined. However, the availability did not exceed 50%

in any income group. In the private sector, the median availability

of essential medicines (any product type) was higher in all income

groups ranging from 75% to 80%. In particular, in upper-middle

income countries the availability of originator brands was

considerably higher than other income groups both for essential

and non-essential medicines (40% availability in both groups).

Median availability of the two groups of medicines (essential vs.

non-essential) differed significantly in low and lower-middle

income countries for any product type of medicines (Differ-

ence = 25% and 11?3% respectively; p,0?05).

Availability of Medicines across Geographic Regions
When different WHO regions were taken into account, a

significant difference was observed in the availability of any

product type between essential medicines versus non-essential

medicines in Africa, the Americas and South-East Asia (mean

difference of median availability was 41% for the three regions

versus 3?6% for the other regions), mainly due to a gap in the

availability of generics (37?4% versus 3?3%). The median

availability of essential medicines (any product type) was lower

than 50% across all WHO regions in the public sector except

Europe, although essential medicines were more available than

non-essential medicines (mean difference 32?4% for any product

type and 36?6% for generics, respectively). In the private sector,

the median availability of essential medicines (any product type)

ranged from 68?8% to 86?7% across all regions. However, the

median availability of non-essential medicines (any product type)

was also above 50% across all regions.

Availability of Medicines across Therapeutic Groups
As shown in Figure 2, the median availability of essential

antibacterial agents for systemic use, anti-inflammatory and

antirheumatic medicines, analgesics, antiprotozoals, anthelmintics,

and ophthalmologicals was reasonably high ranging from 74?0%

to 86?7% for any product type, across all sectors. For diuretics,

agents acting on the renin-angiotensin system, lipid modifying

agents, antibacterial agents for systemic use, and psychoanaleptics

essential medicines were more available than non-essential

medicines (average median difference = 39%) for any product

type.

No relationship was identified between the availability gap of

essential versus non-essential medicines and the Gini coefficient in

an overall view as well as in both the public and the private sectors

(regression coefficients ,0?005 and p.0?50). The level of income

disparity was not able to explain observed variation of the

availability gap. (R2 = 0?000, 0?014 and 0?008, respectively).

Discussion

According to our study essential medicines were more available

than non-essential medicines. The median availability of essential

medicines was 61.5%, of which a substantial contribution was

made by generic medicines (53?3%). The results showed

considerable variation in availability of essential medicines across

WHO regions, national income levels, and therapeutic groups.

Median availability of any product type of essential medicines in

the public sector was 40% in our study which is extremely

suboptimal. However, in this sector, essential medicines were

substantially more available than non-essential medicines. This

may indicate the preferential attention of governments towards

essential medicine supply in this sector as procurement and supply

chain management is often directly under their supervision and

control. [32] Only few originator brands of essential medicines

were found in this sector which may reflect procurement

efficiencies given price differentials between originator brands

and generics. [33,34] The suboptimal availability of essential

medicines in the public sector was observed in all WHO regions.

Median availability of essential medicines was higher in the

private sector compared to the public sector, being just under the

WHO’s benchmark target. The difference in availability between

essential and non-essential medicines was smaller in the private

sector (compared to the public sector), suggesting a less regulated,

less prioritized and closer to free market environment. Unlike the

Table 3. Median availability of surveyed medicines.

Sector Product types
Median (IQR) availability of
essential medicines

Median (IQR) availability of
non-essential medicines p-value

All sectors Originator Brand 0.0% (0.0%–18.4%) 0.0% (0.0%–21.1%) 0.579

Generic 53.3% (15.0%–83.3%) 19.2% (0.0%–64.8%) 0.000

Any type 61.5% (20.6%–86.7%) 27.3% (3.6%–70.0%) 0.000

Public sector Originator Brand 0.0%(0.0%–0.0%) 0.0% (0.0%–2.0%) 0.050

Generic 35.0% (9.1%–73.8%) 5.0% (0.0%–25.0%) 0.000

Any type 40.0% (10.0%–75.8%) 6.6% (0.0%–30.0%) 0.000

Private sector Originator Brand 20.0% (0.0%–55.0%) 19.5% (0.0%–50.0%) 0.916

Generic 66.7% (30.8%–86.7%) 47.4% (6.7%–81.4%) 0.000

Any type 78.1% (48.2%–91.6%) 57.1% (27.3%–87.5%) 0.000

Other sectors Originator Brand 0.0% (0.0%–6.7%) 0.0% (0.0%–6.7%) 0.787

Generic 50.0% (13.2%–82.6%) 20.0% (22.7%–53.1%) 0.000

Any type 53.3% (15.0%–84.1%) 22.2% (4.4%–56.0%) 0.000

IQR = interquartile range.
doi:10.1371/journal.pone.0087576.t003
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Figure 1. Availability (median, interquartile range, maximum-minimum) of any product type (originator brand/generic) of essential
and non-essential medicines by World Bank income level*. * LIC: Low income countries, LMIC: Lower-middle income countries, UMIC: Upper-
middle income countries.
doi:10.1371/journal.pone.0087576.g001

Figure 2. Median availability of any product type (originator brand/generic) of essential and non-essential medicines by ATC
categories. *Ectoparasiticides, including scabicides, insecticides and repellents, **Anti-inflammatory and anti-rheumatic products, ***Agents acting
on the renin-angiotensin system.
doi:10.1371/journal.pone.0087576.g002
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public sector where generics greatly predominate, in the private

sector originator brands increasingly contributed to the overall

availability of essential medicines. While prioritization of essential

medicines has been mainly intended for public sector procure-

ment, the private sector seems to have been affected as well. The

poor availability of essential medicines in the public sector may be

an explanation for this phenomenon. As a consequence, patients

are forced into the private sector to access medicines. This would

result in an increased demand for essential medicines in the private

sector which might lead to increased supply. This shift is usually

associated with an increased financial burden for patients which

may result in undertreatment, particularly for chronic diseases in

LMICs. [8].

The findings of this study suggest that essential medicines

policies have been more successfully implemented in the public

sectors of low- and lower-middle income countries than in upper-

middle income countries. The inverse trend observed between

national income level categories and availability of essential

medicines might confirm that as resources get scarcer, prioritiza-

tion becomes a more crucial necessity. Moreover, our findings

indicate a higher reliance on the private sector availability of

(essential) medicines with an increase in national income level

category.

Cameron et al have shown that across 40 LMICs the availability

of medicines to treat chronic diseases was less than those for acute

conditions. [8] In our study, cardiovascular (antihypertensive and

lipid modifying agents) and psychoanaleptic medicines were

among the therapeutic groups for which the availability of

essential medicines was far greater than non-essential medicines.

This may indicate that despite lower availability of medicines for

chronic conditions, some efforts have been taken to make essential

chronic disease medicines more available in the public and private

sector of LMICs. Similarities and differences in the way that

decisions regarding the selection of essential medicines are taken

across countries should be investigated. For example, the extent to

which evidence-based decision making is practiced, consistency of

choices with local treatment guidelines, and the influence of

regional epidemiology and burden of disease.

The WHO/HAI methodology has been validated and over the

last decade has been considered the standard for measuring

medicine availability, price, affordability and price components.

Some general limitations of the WHO/HAI methodology

concerning the quality of surveyed medicines, diversity in level

of care in facilities within a survey and its cross-sectional design

instead of overtime measurements (panel survey) have been

discussed elsewhere. [7,8] The small number of countries per

region included in the dataset (except for Africa) makes

conclusions difficult to extend to each entire region. Therefore

drawing general conclusions regarding the regions has been

avoided.

The time interval between the implementation of a national

EML and conducting the WHO/HAI survey was not consistent

between the countries. It ranged from a couple of months to over

two or three years. However, the EML to which the medicines

were compared was the current list at the time of survey. The

limited number of non-essential surveyed medicines (on average

11 medicines per survey; SD = 10) compared to the essential

medicines (on average 39 medicines per survey; SD = 33) raises

concerns regarding comparability of the two groups of medicines.

This limitation is partly due to the fact that inclusion of essential

medicines in WHO/HAI surveys is encouraged. [24] Neverthe-

less, this study is the most comprehensive analysis to date to assess

the availability of essential medicines at a global scale. Endeavors

towards prioritization have made essential medicines more

available among enormous number of medicines launched to the

market and therefore contributes to more efficient allocation of

limited health care financial resources.

Low availability of essential medicines, especially in the public

sector, needs more attention and efforts by the relevant authorities

to ensure these medicines are stocked in facilities. Employing

supply chain management (SCM) techniques might improve the

situation. Pooled procurement at national or regional levels in

order to benefit from economy of scale and monopsony is an

example. However, sustainability of such joint actions requires

some prerequisites such as commitment of all stakeholders and a

high level of harmonization. Regional collaborations to share

procurement information (e.g. prices and rebates) can be seen as a

first practical step. Effective inventory management, basing order

quantification on accurate estimates of actual need, long term

supply contracts and constantly keeping track of procurement

performance are other SCM techniques which might ultimately

improve the availability. [32,35].

Sufficient sustainable financing is a critical factor in ensuring

access to essential medicines in the long run. However, short to

mid-term interventions can also improve access. Over recent years

international donors have funded programs which have saved the

lives of millions of people in LMICs. [36] Such programs can

benefit societies most if they are aligned with national health care

priorities. It has been argued that donors do not necessarily fund

the most relevant interventions. [37] Procurement necessities of

each individual country might be best reflected in its essential

medicines list.

Enhancing local manufacturing capacities, and using flexibilities

in international trade agreements such as TRIPS for patented

products, to improve the availability of essential medicines at more

affordable prices should not be ignored by the authorities. Chen

et al described a case in which local manufacturers did not

produce more than 60% of the essential medicines they were

licensed to supply. [21] It has been stated that local production has

the potential to improve access to medicines. [38] However, there

are some doubts regarding the existence of enough empirical

supportive evidence. [39] Mackey et al did not find valid patents

or data exclusivity provisions for the medicines listed for non-

communicable disease in the WHO’s model list of essential

medicines. [40] Nevertheless, patent protection is not an exclusion

criteria for selection of medicines for the WHO’s model list.

Besides patented medicines can be found in national EMLs as

well.

The WHO prequalification program for medicines (including

HIV/AIDS, tuberculosis, antimalarial and reproductive medicines

as well as vaccines) has provided further opportunities for the

procurement of quality-assured medicines in a competitive and

affordable manner. [41,42] It would be favorable if such programs

could be extended to all ranges of essential medicines.

As far as the private sector is concerned, even though

reasonably high availability of essential medicines can be positively

interpreted, a great deal of attention should be paid to affordability

concerns. The noticeable contribution of originator brand

products to overall availability and extremely high prices of

medicines compared to international reference prices [7] indicates

the value of moving towards implementation of universal

reimbursement systems that ensure equitable access to medicines

for the entire society regardless of sectorial concerns.

Conclusions

This study shows that essential medicines are more available in

health care facilities than non-essential medicines. It can be
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concluded that implementation of EMLs has led to prioritization

of essential medicines, especially in low- and lower-middle income

countries. It seems that this policy intervention (introduction and

promotion of EMLs) has been moderately effective over the past

couple of years.

However, the availability of essential medicines is still far from

ideal, in particular in the public sector, suggesting that sustainable

adequate funding in parallel with employing supply chain

management techniques is crucial to ensure access of patients to

needed medicines.
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