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Differences in the availability of medicines for chronic and
acute conditions in the public and private sectors of

developing countries
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Richard O Laing®

Objective To investigate potential differences in the availability of medicines for chronic and acute conditions in low- and middle-
income countries.

Methods Data on the availability of 30 commonly-surveyed medicines — 15 for acute and 15 for chronic conditions — were obtained
from facility-based surveys conducted in 40 developing countries. Results were aggregated by World Bank country income group and
World Health Organization region.

Findings The availability of medicines for both acute and chronic conditions was suboptimal across countries, particularly in the public
sector. Generic medicines for chronic conditions were significantly less available than generic medicines for acute conditions in both the
public sector (36.0% availability versus 53.5%; P=0.001) and the private sector (54.7% versus 66.2%; P=0.007). Antiasthmatics,
antiepileptics and antidepressants, followed by antihypertensives, were the drivers of the observed differences. An inverse association
was found between country income level and the availability gap between groups of medicines, particularly in the public sector. In
low- and lower-middle income countries, drugs for acute conditions were 33.9% and 12.9% more available, respectively, in the public
sector than medicines for chronic conditions. Differences in availability were smaller in the private sector than in the public sector in
all country income groups.

Conclusion Current disease patterns do not explain the significant gaps observed in the availability of medicines for chronic and acute
conditions. Measures are needed to better respond to the epidemiological transition towards chronic conditions in developing countries
alongside current efforts to scale up treatment for communicable diseases.

Abstracts in Gss i3Z, Frangais, Pyccxmit and Espaiiol at the end of each article.

Introduction

Chronic, noncommunicable diseases such as cardiovascular
diseases, diabetes and asthma impose a large and growing health
burden on developing countries.! Chronic diseases are respon-
sible for at least 50% of the deaths that occur in all World Health
Organization (WHO) regions except Africa, where they still ac-
count for 25% of all deaths. While the proportion of deaths from
chronic diseases is largest in high-income countries, in low- and
middle-income countries chronic diseases continue to cause 39%
and 72% of all deaths, respectively.” Cardiovascular diseases alone
account for 30% of all deaths in the world,” 80% of which occur
in low- and middle-income countries.' It has been estimated that
an additional reduction of 2% annually in deaths from chronic
conditions would avert 28 million deaths in low- and middle-
income countries between 2005 and 2015.” Chronic conditions
also cause substantial morbidity in terms of disability-adjusted
life years (DALYs), a measure of the potential life lost due to pre-
mature mortality and of the productive life lost due to disability.
Chronic conditions account for one third of DALYs in low-income
countries and for nearly two thirds in middle-income countries.”
In Africa, where chronic disease morbidity is lowest, these condi-
tions still account for 21% of DALYs.

Developing countries undergoing an epidemiological tran-
sition from infectious and parasitic diseases to chronic diseases

require health systems modifications to address the long-term
nature of chronic conditions, in addition to prevention efforts. The
WHO Action Plan for the Global Strategy for the Prevention and
Control of Noncommunicable Diseases recommends addressing
management in the context of overall health system strengthen-
ing.* Continuous access to essential medicines, with an emphasis
on rational selection, affordable prices and sustainable financing,
should be a key component of the policy framework.! Appropri-
ate pharmacological treatment has been shown to significantly
reduce morbidity and mortality from chronic conditions,”™ yet
the necessary medicines are not equitably distributed or used as
widely as required.’

Several studies have found that low drug availability limits
access to medicines in low- and middle-income countries.'’"'*
Cameron et al. investigated the availability of 15 generic medi-
cines used for a range of conditions in 36 developing countries
and found it to be 38% and 64% in the public and private sectors,
respectively."! Studies focused on medicines used to treat chronic
conditions have shown similar results.'’>> However, no studies to
date have investigated whether medicines for chronic conditions
areless available than medicines in other therapeutic categories. We
hypothesized that in countries with weak health systems that have
historically focused on infectious diseases, medicines for chronic
conditions requiring ongoing management are less available than
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medicines used to treat acute episodes of
illness. This study investigates potential dif-
ferences in the availability of medicines for
chronic and acute conditions in low- and
middle-income countries.

Methods
Data source

Data were obtained from drug price and
availability surveys conducted usinga stan-
dard, validated methodology developed by
WHO and Health Action International
(HAI).**~* In the survey, the availability
of 50 medicines was investigated through
visits to public and private sector facilities.
Datawere collected on standard medicines
that enable international comparisons and
on medicines selected by each country for
their importance nationally (e.g. drugs for
high-burden diseases). Availability was de-
termined for: (i) the originator brand first
authorized worldwide for marketing (nor-
mally as a patented product) on the basis
of the documentation of its efficacy, safety
and quality, according to requirements at
the time of authorization; and (ii) generic
equivalents intended to be interchange-
able with the originator brand product.
Availability is reported as the percentage
of facilities where a product was found on
the day of data collection. The difference
or gap in availability was calculated by
subtracting the availability of medicines for
chronic conditions from the availability of
medicines for acute conditions.

Survey inclusion

All surveys conducted following the
WHO/HAI method and included in the
HAT database® on 24 September 2009
were considered for inclusion, with the
exception of nine pilot surveys that mea-
sured availability using different methods.
In countries where repeat surveys were con-
ducted, the most recent data set was used.
In countries where multiple surveys were
conducted at the state/provincial level,
results were averaged without weighting. In
total 50 surveys conducted in 40 countries
between 2003 and 2008 were included
in the analysis, yielding a sample of 2779
medicine outlets (Table 1).

Medicine selection

Any medicine covered in atleast one survey
was considered for inclusion and was clas-
sified as being for cither acute or chronic
treatment according to its primary indica-
tion for use. In accordance with methods
published previously,'" the 15 medicines
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most frequently covered in WHO/HAI
surveys for acute and chronic conditions
were included in the analysis to maximize
the comparability of data across countries.
Such medicines are effective based on the
evidence, are used to treat high-burden
conditions and are widely used interna-

tionally.***

Data analysis

The per cent availability of each medicine
was extracted for both originator brand
and generic products in both the public
and private sectors. When alternate
strengths of the same medicine were in-
cluded in a survey, the availability of each
of the two strengths was combined on a
facility-by-facility basis to determine the
overall availability of the medicine. Alter-
nate strengths were only combined when
used for the same indication; adult and
paediatric dosage forms were kept separate.

Availability was analysed for: (i) the
originator brand, (ii) the generic equiva-
lent and (iii) any product (brand or
generic). For the last category, the avail-
ability of originator brands and generics
was combined on a facility-by-facility basis
to determine the overall availability of each
medicine.

The mean availability of each basket
of medicines (for acute and chronic con-
ditions) was calculated and, as data were
normally distributed, the unpaired #-test
was used to test the difference in mean
availability between baskets. As availabil-
ity was measured in the same facilities in
each country, confounding factors such as
facility type and location were eliminated.
To investigate whether the availability of
medicines for chronic conditions differed
by indication, the mean availability of
each therapeutic class represented in this
medicines basket was calculated and com-
pared with the mean availability of the 15
medicines in the acute conditions basket.

To examine potential differences in
medicine availability by country income
status, data were analysed by World
Bank country income groups effective
from 1 July 2009: low-income countries,
lower-middle-income countries, upper-
middle-income countries and high-income
countries.”” Results were also aggregated
by WHO Region: African (AFR), Ameri-
cas (AMR), European (EUR), Eastern
Mediterranean (EMR), South-East Asia
(SEAR) and Western Pacific (WPR). Due
to the small number of countries in some
categories, results are descriptive only. To
investigate any relationship between per
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centavailability of acute and chronic medi-
cine baskets and level of income disparity,
availability was analysed as a function of
country Gini index, which measures
the extent to which income distribution
amongindividuals and households within
an economy deviates from being perfectly

equal.’’

Results

Table 2 shows the 30 medicines included
in the analysis. In the basket of medicines
used to treat acute conditions, the fre-
quency with which individual medicines
were included in WHO/HALI surveys
ranged from 24% to 100%; in the basket
of medicines for chronic conditions, it
ranged from 72% to 100%. This is not
an indication of medicine availability at
individual facilities, but rather, of greater
consistency in the selection of chronic dis-
ease medicines for inclusion in individual
surveys. With the exception of the com-
bination sulfadoxine plus pyrimethamine,
medicines for the treatment of human
immunodeficiency virus (HIV) infection
and acquired immunodeficiency syndrome
(AIDS), tuberculosis and malaria are no-
tably absent. These treatments are usually
provided through vertical programmes
that address specific health problems and
consequently are often excluded from
WHO/HAI surveys.

In the public sector, the mean avail-
ability of generic medicines was low for
both baskets: 53.5% for medicines for
acute conditions and 36.0% for medicines
for chronic conditions, with medicines
for acute conditions significantly more
available (P=0.001) (Table 3). Originator
brands of medicines in both the acute and
chronic condition baskets were rarely avail-
able in the public sector. When product
types were combined to yield the availabil-
ity of any given product (originator brand
or gcneric) at each facility, the difference
in availability between the two baskets
(14.3%) remained statistically significant
(P=0.009).

In the private sector, the mean avail-
ability of generics in each basket was
higher than in the public sector (66.2% for
generics for acute conditions and 54.7%
for generics for chronic conditions), but
it was still low. The availability of generic
products differed significantly between the
two baskets (11.5%; P=0.007), but the
availability of originator brands was the
same (39.1%). The difference in the avail-
ability of any product type (originator or
generic) was 5.6% (P=0.070).
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Table 1. Surveys included in secondary analysis of data in study comparing the availability of medicines for chronic and acute
conditions in 40 developing countries

Country (survey date) No. of facilities surveyed® WHO region WB income group®
Cameroon (07/2005) 40 Africa Lower-middle
Chad (05/2004) 35 Africa Low

China, Shandong province (10/2004) 40 Western Pacific Lower-middle
China, Shanghai (09/2004) 50 Western Pacific Lower-middle
Colombia (10/2008) 59 Americas Upper-middle
Congo (07/2007) 50 Africa Lower-middle
El Salvador (11/2006) 104 Americas Lower-middle
Ethiopia (09/2004) 59 Africa Low

Fiji (09/2004)° 36 Western Pacific Upper-middle
Ghana (10/2004) 84 Africa Low

India, Chennai state (10/2004) 60 South-East Asia Lower-middle
India, Haryana state (10/2004) 60 South-East Asia Lower-middle
India, Karnataka state (11/2004) 64 South-East Asia Lower-middle
India, Maharashtra state, 12 districts (10/2004) 120 South-East Asia Lower-middle
India, Maharashtra state, 4 regions (01/2005) 68 South-East Asia Lower-middle
India, Rajasthan state (04/2003) 40 South-East Asia Lower-middle
India, West Bengal state (12/2004) 61 South-East Asia Lower-middle
Indonesia (08/2004) 73 South-East Asia Lower-middle
Islamic Republic of Iran (12/2007) 60 Eastern Mediterranean Lower-middle
Jordan (05/2004) 38 Eastern Mediterranean Lower-middle
Kazakhstan (11/2004) 21 European Upper-middle
Kenya (11/2004) 113 Africa Low

Kuwait (06/2004) 50 Eastern Mediterranean High
Kyrgyzstan (02/2005)° 30 European Low

Lebanon (02/2004) 60 Eastern Mediterranean Upper-middle
Malaysia (10/2004) 52 Western Pacific Upper-middle
Mali (03/2004) 41 Africa Low
Mongolia (11/2004) 29 Western Pacific Low

Morocco (04/2004) 40 Eastern Mediterranean Lower-middle
Nigeria (09/2004) 87 Africa Lower-middle
Oman (10/2007) 62 Eastern Mediterranean High

Pakistan (07/2004) 78 Eastern Mediterranean Lower-middle
Peru (09/2005) 148 Americas Upper-middle
Philippines (02/2005) 7 Western Pacific Lower-middle
Sdo Tomé and Principe (05/2008) 4 Africa Lower-middle
South Africa, Gauteng Province (11/2004)° 30 Africa Upper-middle
Sudan, Gadarif State (02/2006) 40 Eastern Mediterranean Lower-middle
Sudan, Khartoum state (06/2005) 40 Eastern Mediterranean Lower-middle
Sudan, North Kordofan state (02/2006) 29 Eastern Mediterranean Lower-middle
Sudan, Northern State (02/2006) 36 Eastern Mediterranean Lower-middle
Syrian Arab Republic (12/2003)° 57 Eastern Mediterranean Lower-middle
Tajikistan (02/2005) 40 European Low

Thailand (10/2006) 41 South-East Asia Lower-middle
Tunisia (03/2004) 62 Eastern Mediterranean Lower-middle
Uganda (04/2004) 40 Africa Low

Ukraine (09/2007) 38 European Lower-middle
United Arab Emirates (12/2006) 41 Eastern Mediterranean High

United Republic of Tanzania (09/2004) 80 Africa Low
Uzbekistan (12/2004) 40 European Low

Yemen (07/2006) 40 Eastern Mediterranean Low

Total facilities surveyed 2779 = =

WB, The World Bank; WHO, World Health Organization.
2 Public and private.

°0On 1 July 2009.

¢ Did not survey public sector medicine outlets.
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Table 2. Medicines included in secondary analysis of data in study comparing the availability of medicines for chronic and acute
conditions in 40 developing countries

Generic name Therapeutic group? No. of surveys (%)
Medicines for acute conditions

Amoxicillin 250 or 500 mg capsule/tablet Antibacterial 50 (100)
Ciprofloxacin 250 or 500 mg capsule/tablet Antibacterial 50 (100)
Co-trimoxazole 8+40 mg/ml suspension Antibacterial 48 (96)
Ceftriaxone 1 g/vial injection Antibacterial 47 (94)
Diclofenac 25 or 50 mg capsule/tablet Anti-inflammatory/antirheumatic 47 (94)
Aciclovir 200 mg capsule/tablet Antiviral 44 (88)
Diazepam 5 or 10 mg capsule/tablet Psycholeptic 44 (88)
Fluconazole 50, 150 or 200 mg capsule/tablet Antimycotic 38 (76)
Metronidazole 200, 250, 400 or 500 mg capsule/tablet  Antibacterial 29 (58)
Sulfadoxine+pyrimethamine 500+25 mg capsule/tablet  Antiprotozoal (antimalarial) 27 (54)
Ibuprofen 200 or 400 mg capsule/tablet Anti-inflammatory/antirheumatic 24 (48)
Mebendazole 100 mg capsule/tablet Anthelmintic 19 (38)
Erythromycin 250 or 500 mg capsule/tablet Antibacterial 16 (32)
Albendazole 200 or 400 mg capsule/tablet Anthelmintic 15 (30)
Cephalexin 250 or 500 mg capsule/tablet Antibacterial 12 (24)
Medicines for chronic conditions

Glibenclamide 5 mg capsule/tablet Drugs used in diabetes 50 (100)
Salbutamol 0.1 mg inhaler Drugs for obstructive airway disease 50 (100)
Captopril 25 mg capsule/tablet Agents acting on the renin-angiotensin system 49 (98)
Atenolol 50 or 100 mg capsule/tablet Beta-blocking agent 48 (96)
Carbamazepine 200 mg capsule/tablet Antiepileptic 48 (96)
Omeprazole 20 mg capsule/tablet Drugs for acid-related disorders 47 (94)
Metformin 500 or 850 mg capsule/tablet Drugs used in diabetes 47 (94)
Ranitidine 150 mg capsule/tablet Drugs for acid-related disorders 47 (94)
Amitriptyline 25 mg capsule/tablet Psychoanaleptic (antidepressant) 45 (90)
Nifedipine Retard 20 or 30 mg tablet Calcium channel blocker 45 (90)
Fluoxetine 20 mg capsule/tablet Psychoanaleptic (antidepressant) 44 (88)
Hydrochlorothiazide 25 or 50 mg capsule/tablet Diuretic 43 (86)
Beclometasone 0.25 or 0.5 mg inhaler Drugs for obstructive airway disease 42 (84)
Phenytoin 100 mg capsule/tablet Antiepileptic 42 (84)
Losartan 25 or 50 mg capsule/tablet Agents acting on the renin-angiotensin system 36 (72)

@ Anatomical Therapeutic Chemical (ATC) classification system, 2nd level.
Source: Reference .

Table 3. Mean availability of medicines used for acute and chronic conditions in 40 developing countries

Sector and product type? Mean availability® of medicines Difference in mean P
For acute conditions For chronic conditions deellellln
(95% CI) (95% CI) o)

Public sector

Generics (n=235) 53.5 (46.23-60.8) 36.0 (27.4-4.6) 17.5 (6.5-28.6) 0.001
Originator brands (n=234) 515 9.6 -4 —
Any product type (n=35) 55.9 (48.9-63.0) 41.6 (32.1-51.2) 14.3 (2.6-25.9) 0.009
Private sector

Generics (n=40) 66.2 (60.4-72.1) 54.7 (47.6-61.9) 11.5 (2.4-20.6) 0.007
Originator brands (n=239) 39.1 (31.0-47.3) 39.1 (31.1-47.1) 0.0 (-11.2-11.2) 0.500
Any product type (n=40) 74.8 (70.2-79.4) 69.2 (63.3-75.2) 5.6 (-1.9-13.0) 0.070

Cl, confidence interval.

2 The number of countries included in the analysis varies because of differences in the products and sectors surveyed.

b Availability is expressed as the percentage of facilities where a product was found on the day of data collection.

¢ The values represent the mean availability of medicines for acute conditions minus the mean availability of medicines for chronic conditions.

4 The availability of originator brands in the public sector was 0% in several countries. This skewed the data and prevented the calculation of statistical significance.
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Fig. 1. Comparison of mean availability of individual medicines for chronic conditions,
by therapeutic class, and of 15 medicines for acute conditions, in 40

developing countries
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2 Availability is expressed as the percentage of facilities where a product was found on the day of data collection.

When the availability of medicines
for chronic conditions was disaggregated
by therapeutic classes, in both the public
and the private sector antiulcerants and
antidiabetics were the drugs most widely
available for the chronic indications stud-
ied, with availability comparable to that of
the basket of medicines for acute indica-
tions (Fig. 1). In fact, in the private sector
the average availability of antiulcerants
was higher than that of the 15 medicines
for acute conditions. Antihypertensives
and cardiovascular medicines had the
next highest availability among the drugs
for chronic indications, but their avail-
ability was 8.5% and 21.4% lower than
that of medicines for acute conditions
in the private and the public sectors, re-
spectively. Antiasthmatics, antiepileptics
and antidepressants had similarly low
availability (28-30% and 40-45% in the
public and private sectors, respectively)
and showed the largest difference in avail-
ability with respect to the acute condi-
tions basket. The availability of individual
medicines in the countries studied can be
obtained from the corresponding author
upon request.

Mean differences in the per cent
availability of the baskets of medicines
for acute and chronic conditions in
each country are shown by World Bank
income group (Fig. 2) and WHO region
(Fig. 3). Fig. 2 shows an inverse relation-
ship between income level and the gap in

416

availability between medicines for acute
and chronic conditions, particularly in the
public sector. In low- and lower-middle-
income countries, the mean differences
in availability were 33.9% and 12.9%, re-
spectively, while in upper-middle-income
countries the availability was nearly equal
and in high-income countries medicines
for chronic conditions had higher avail-
ability. In the private sector the avail-
ability gap was smaller than in the public
sector in all country income groups. No
relationship was found in the public or
private sector between the gap in the avail-
ability of medicines for acute or chronic
conditions and level of income disparity
(R*=0.0283 and 0.0118, respectively)

Alexandra Cameron et al.

(data available from the corresponding
author upon request).

The African region showed a sub-
stantially larger average difference
(nearly 40%) than other regions in the
availability of medicines for acute and
chronic conditions in the public sector
(Fig. 3). In the South-East Asia Region,
the Region of the Americas and the East-
ern Mediterranean Region, medicines
for acute conditions were 4% to 14%
more available in the public sector, on
average, than those for chronic condi-
tions, while in the European Region and
the Western Pacific Region medicines
for chronic conditions were somewhat
more available than those for acute
conditions in the public sector. In the
private sector, the African region again
showed the largest difference in avail-
ability between medicines for acute and
for chronic conditions (16.7%), but this
difference was less pronounced than in
the public sector. In the Region of the
Americas, the European Region and
the South-East Asia Region, medicines
for acute conditions were more available
than those for chronic conditions in the
private sector, while in the Eastern Medi-
terranean Region two medicine baskets
had comparable availability and in the
Western Pacific Region medicines for
chronic conditions were more available
than those for acute conditions.

Discussion
The WHO has set a benchmark of 80%

for medicine availability,” against which
the values found in this study were sub-
optimal for both the acute and chronic
condition medicine baskets, particularly
in the public sector. Low public sector
availability can result from factors such as

Fig. 2. Mean difference in the availability* of medicines for acute and chronic
conditions in 40 developing countries, by World Bank income group®

g 60 —

8 07 s

é . 129 148 5.3

5 0 0.3 . ' 32 $-37

£ 204 =128

=

—40 f f f f f f f |
Ll LMI uMmi HI Ll LMI umi HI
(n=11) (=19 (=7 (=3 | (n=11) =19 (n=7) (=3

Public sector, any product type Private sector, any product type

2 Availability is expressed as the percentage of facilities where a product was found on the day of data collection.
® World Bank income groups: HI, high-income; UMI, upper-middle-income; LMI, lower-middle-income; LI, low-

income.
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inadequate funding, lack of incentives for
maintaining stocks, inability to forecast
needs accurately, inefficient purchasing/
distribution systems or leakage of medi-
cines for private resale.'’ The low avail-
ability of medicines in the public sector
isa general problem, and this study shows
that medicines for chronic conditions
are even less available than medicines for
acute conditions, particularly in low- and
lower-middle-income countries. This may
be the result of government policies that
do not provide for widespread access to
medicines for chronic conditions through
the public sector, or it could stem from
technical and resource-related factors hin-
dering the adaptation of health systems
to the changing epidemiological profile
of their populations.

The difference in availability between
the two medicine categories was consis-
tently smaller in the private sector than in
the public sector (11.5% versus 17.5%).
This suggests that the current demand
for medicines for chronic conditions ex-
ceeds what the public sector is providing
and that low demand resulting from low
diagnostic rates or other factors does not
account for the low availability observed
in the public sector. However, the avail-
ability of generics in the private sector
was still low and probably not enough to
compensate for the lack of availability in
the public sector. Further, in the private
sector, medicines for chronic conditions
usually cost substantially more than in
the public sector and are often unafford-
able.'""?->3% Chronic disease patients,
who need lifelong treatment, may find
these medicines even less affordable
than other patients. In developing coun-
tries, catastrophic health spending (e.g.
spending on drugs and health care in
excess of 40% of the income remaining
after meeting subsistence needs) is com-
mon.” Health policies should therefore
be designed to protect people from these
expenditures by increasing financial risk
protection through health insurance
schemes that cover essential medicines for
outpatients, including drugs for chronic
conditions. The cost of medicines to both
patients and health systems can also be
reduced by promoting quality-assured,
low-cost generic medicines through
preferential registration procedures,
financial incentives for prescribing and
dispensing generics, generic substitution
and measures to heighten trust among
physicians, pharmacists and patients in
the quality of generics."
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Fig. 3. Mean difference in the availability? of medicines for acute and chronic
conditions in 40 developing countries, by World Health Organization region®
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2 Availability is expressed as the percentage of facilities where a product was found on the day of data collection.
> World Health Organization regions: AFR, Africa; AMR, Americas; EMR, Eastern Mediterranean; EUR, European;

SEAR, South-East Asia; WPR, Western Pacific.

In both the public and private sec-
tors, antiasthmatics, antiepileptics and
antidepressants, and antihypertensives to
alesser extent, were the drivers of the gaps
in the availability of drugs in the acute and
chronic condition baskets (Fig. 1). How-
ever, as previously reported,” in some
therapeutic classes (e.g. antidiabetics and
antihypertensives) substantial variation
was observed in the availability of indi-
vidual medicines. Results may also have
been influenced by the treatment options
included in each class. For example, the
availability of antidiabetics may have been
influenced by the exclusion of insulin,
whose availability was low in a previous
study.” The reliability of our findings is
supported by the fact that the therapeutic
classes with the highest to lowest avail-
ability followed the same pattern in both
the public and private sectors.

As the income level of a country
decreases, the difference in availability
between medicines for acute and chronic
conditions increases, particularly in the
public sector (Fig. 2). Priority should
therefore be given to improving the avail-
ability of medicines for chronic condi-
tions in low- and lower-middle-income
countries, where the availability gaps are
largest. According to a similar analysis by
WHO region, the availability of the two
treatment types differs most widely in
countries in the African Region (Fig. 3).
Since 25% of all deaths in Africa are
caused by chronic conditions, current dis-
ease patterns do not explain the observed
gap. Disease patterns vary by individual
country, but the medicines in this study
are used to treat very common chronic
conditions and should be available in
sufficient quantities in any health system.
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This analysis improves upon a pre-
vious analysis of medicine availability
based on data from WHO/HATI surveys'!
in that alternate strengths of the same
medicine were combined to account for
country-level differences in medicine
use. However, availability data only ap-
ply to the day of data collection and may
not reflect average availability over time.
Nevertheless, the data were collected in
at least 20 facilities per country using a
validated sampling frame*® and therefore
provide a reasonable estimate of the
overall situation. Further, the analysis
is more concerned with the relative
availability of medicines used for acute
and chronic conditions than with their
absolute availability. Another limita-
tion is that the availability of individual
medicines in the public sector may be
influenced by whether or not they are on
the national essential medicines list (a
government-approved selective list used
for procurement or reimbursement) and
by the level(s) of care for which they are
expected to be available.

The choice of medicines for the sec-
ondary analysis, which was restricted to
the medicines included in WHO/HAI
surveys, may also have limited the results.
These surveys comprise both common
medicine formulations that enable inter-
national comparisons and medicines of
national importance, which are selected
in accordance with disease burden, medi-
cine usage patterns and recommendations
in standard treatment guidelines. The
selection process for survey medicines is
described in detail elsewhere.”*”” How-
ever, country variations in medicine use
may limit the comparability of results.
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Prior to 2008, when all but two of the
surveys were conducted, the WHO/HALI
recommended a global list of 30 medi-
cines for inclusion in all surveys, plus 20
medicines selected nationally.”* Among
the medicines most frequently surveyed
and as such included in the analysis, all 15
of the drugs used to treat chronic condi-
tions were on the global list, versus only
9 (60%) of the drugs used to treat acute
conditions. More local adaptations were
therefore made for the latter than for
the former, perhaps because treatment
alternatives for chronic conditions were
fewer and the use of these drugs conse-
quently more consistent across countries.
In developing the second edition of the
WHO/HAI survey manual, Interconti-
nental Marketing Services Health (IMS
Health) consumption data were used to
analyse the medicines surveyed and those
recommended for chronic conditions
were found to be widely used worldwide.””
However, a further limitation is that the
lack of a clear distinction between acute
and chronic indications for some medi-
cines that are used intermittently over
long time periods (e.g. antimalarials) and
for medicines used to treat acute episodes
of chronic disease (e.g. diazepam). In ad-
dition, while all of the medicines studied
are off patent, the date of patent expiry
may have affected the availability of mul-
tisource generic products on the market.
Certain products, such as omeprazole,
losartan, ciprofloxacin and fluconazole,
have been off patent for less than 10
years and the persistence of the originator
brand product following patent expiry
may have reduced the availability of ge-
nerics of these products.

Despite these limitations, this study
raises important concerns about access to
treatment for the millions of people with
chronic conditions who live in developing
countries. Governments should prioritize
the supply of medicines for chronic condi-
tions through their public health systems
to ensure that people have access to the
treatment they need. Low availability
in the public sector can be through im-
proved procurement efficiency and supply
chain management as well as adequate,
equitable and sustainable financing. In
practice this could mean implementing
schemes to make medicines for chronic
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conditions available through the private
sector at no cost or at subsidized prices, as
isdone in Jamaicaand in Trinidad and To-
bago’®*’. International financing can also
strongly affect public sector availability. In
Kenya, for example, the availability of the
antimalarial combination composed of
artemether-lumefantrine increased from
4% to 91% the year following a grant from
the Global Fund to Fight AIDS, Tuber-
culosis and Malaria.'® While this study
addresses the supply-side barriers to ac-
cess to treatment for chronic conditions,
efforts to address demand-side issues are
also required. Supply that remains on the
shelfis of little use; conversely, stimulating
demand makes no sense if there is no sup-
ply. The extent to which alow demand for
medicines for chronic conditions affects
their availability is outside the scope of
this analysis and warrants further inves-
tigation. However, our analysis suggests
that current demand outweighs supply
in the public sector and that no efforts
should be made to further increase de-
mand unless an adequate and ongoing
supply of medicines can be ensured.
Successes in scaling-up treatment for
HIV infection can offer lessons in con-
nection with other chronic conditions.
For example, HIV/AIDS treatment
programmes in sub-Saharan Africa have
shown relatively high patient adher-
ence (77%) to complex antiretroviral
regimens.”® Ensuring sustained medicine
availability is clearly an essential pre-
condition to achieving high adherence
rates. Success in the field of HIV/AIDS
stems largely from global and national
efforts in the areas of mobilization and
advocacy, financing and engagement of
civil society.” Alongside current efforts in
connection with communicable diseases,
international agencies, governments and
other stakeholders should work together
to raise the profile of chronic diseases on
health and development agendas and to
advocate for a balanced approach that
addresses both prevention and treatment.
To date, the control of chronic dis-
cases in developing countries has received
little international attention.*° The UN
Summit on Non-communicable Diseases
to be held in September 2011 is a positive
step towards recognizing the importance
of chronic diseases on the global health
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agenda. Our study shows that reorient-
ing and strengthening health systems to
enable a more effective and equitable re-
sponse to chronic diseases should be akey
priority, as recommended in the WHO
Action Plan for the Global Strategy for
the Prevention and Control of Chronic
Discases. Target 8.E of the Millennium
Development Goals deals with access to
affordable essential medicines in develop-
ing countries.''>!* To achieve this target,
special efforts will be required to ensure
universal and sustained availability of
medicines for chronic conditions.

Conclusion
Although the disease burden from chron-

ic conditions in developing countries is
large, wide gaps exist in the availability
of medicines for chronic conditions. This
study shows that such medicines are less
available than those for acute conditions,
which have traditionally been the focus
of health systems in these countries. To
ensure equitable access to treatment for
different types of diseases, greater national
and international attention should be
given to chronic disease control, including
access to medicines. M
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Résumeé

Différences de disponibilité des médicaments indiqués dans les pathologies chroniques et aigués dans les
secteurs public et privé des pays en voie de développement

Objectif Rechercher les différences potentielles de disponibilité des
médicaments préconisés dans le traitement des maladies chroniques et
aigués dans les pays a revenu faible et a revenu moyen.

Méthodes Des données relatives a la disponibilité de 30 médicaments
faisant I'objet d’études régulieres — 15 pour les pathologies graves et
15 pour les pathologies chroniques — ont été obtenues a partir d’enquétes
menées dans les centres de soins de 40 pays en voie de développement.
Les résultats ont été rassemblés par groupe de revenu national, selon la
Banque mondiale, et par région, selon I'Organisation mondiale de la Santé.
Résultats La disponibilité des médicaments préconisés pour les maladies
aigués et pour les maladies chroniques était sous-optimale dans ces
pays, notamment dans le secteur public. Les médicaments génériques
des maladies chroniques étaient significativement moins disponibles que
les médicaments génériques des maladies graves et ce, a la fois dans le
secteur public (36,0% de disponibilité contre 53,5%; P = 0,001) et dans
le secteur privé (54,7% contre 66,2%; P = 0,007). Les antiasthmatiques,
antiépileptiques et antidépresseurs, suivis des antihypertenseurs,
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arrivaient en téte des différences observées. Une association inverse a
été constatée entre le niveau de revenu national et I'écart de disponibilité
entre les deux groupes de médicaments, en particulier dans le secteur
public. Dans les pays a revenu faible et a revenu moyen inférieur, les
médicaments des pathologies aigués étaient respectivement 33,9% et
12,9% plus disponibles dans le secteur public que les médicaments des
pathologies chroniques. Les différences de disponibilité dans le secteur
privé étaient inférieures a celles du secteur public et ce, dans tous les
groupes de revenu national.

Conclusion Les structures de morbidité actuelles n’expliquent pas les
écarts significatifs observés en termes de disponibilité des médicaments
utilisés dans les pathologies chroniques et graves. Il convient d’adopter des
mesures permettant de mieux répondre a la transition épidémiologique
vers les maladies chroniques dans les pays en voie de développement
et concomitantes aux efforts actuels de généralisation du traitement des
maladies transmissibles.
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Pe3rome

Pasmmuns B JOCTYIHOCTY T€KapCTBEHHBIX CPENCTB MPOTUB XPOHMYECKUX Y OCTPBIX COCTOSITHUI B
TOCYJapCTBEHHOM Y YaCTHOM CEKTOPaX 3IPaBOOXPAaHEHN s Pa3BUBAIOLINIXCS CTPaH

Iens Vccnenosarb nOTeHLMAIbHbIE PA3/INYNA B JOCTYITHOCTI
JIEKapCTBEHHBIX CPENCTB IPOTUB XPOHUYECKUX U OCTPBIX
COCTOSAHMIA B CTPAHAX C HUSKUM U CPEIHUM JJOXO/IOM.
Mertopsp1 lannbie 0 gocTynHocTy 30 4acTO CIpallMBaeMbIX
JIEKapCTB — 15 mpOTMB OCTPBIX M 15 MPOTUB XPOHMYECKUX
COCTOSIHUIA — OBL/IV ITO/Ty YeHbI B XOfi€ OIIPOCOB, IPOBOAMBIIIXCS
B MEJULIMHCKIX yYpeX/ieHusAX B 40 pasBUBAIOLIMXCA CTPaHaX.
PesynbraTel 66111 06001IeHBl ¢ pa36UBKOIL 110 TPyINIIaM
CTPaH C Pas/IMYHbIMM YPOBHAMM JIOXOJA IO KIacCupUKaLmm
BcemupHoro 6aHka, a TakXe II0 permoHaM BcemmpHoit
OpraHM3alMU 3APAaBOOXPAHEHN.

PesynbraThl [IOCTYNIHOCTD JIeEKAPCTBEHHBIX CPEJCTB, KaK
IPOTUB OCTPBIX, TAK M HPOTUB XPOHUYECKUX COCTOSAHMII B
PAa3/IMYHBIX CTPaHaX ObIa HEYAOBICTBOPHUTENbHOI, 0COOEHHO
B TOCY[laPCTBEHHOM CeKTope. JleKapcTBa-PKeHepUKM IIPOTUB
XPOHMYECKNX COCTOAHMIT ObITN 3HAYNTETHHO MEHee JOCTYITHBI,
4yeM J1eKapCTBa-JKEHEPUKM IIPOTUB OCTPBIX COCTOSHMIA, KaK
B TOCY/JapCTBEHHOM ([OCTYIHOCTDb, COOTBETCTBEHHO, 36,0
n 53,5%; P=0,001) tak n B 9acTHOM cexrtope (54,7 u 66,2%,
cooTBeTcTBeHHO; P=0.007). B KadecTBe OCHOBHBIX «PbIYaroB»
Ha0/TI0aeMBbIX Pa3/INyMii BBICTYIIA/IA IPOTUBOACTMATIYECKIE,

IPOTUBOIMMIENTIYECKME CPEAICTBA, aHTU/IEIIPECCAHTDI U
JIeKapCTBEHHbIE CPEICTBA IIPOTUB TUIIepTeHsuu. bbiia BblABIeHa
00paTHO NPOIOPIMOHANbHAS 3aBMCYMOCTD MEX[Y YPOBHEM
JI0XOfa CTPAaHbI M Pa3PHIBOM B JOCTYITHOCTH IO 00€MM IpyTIIIaM
JIEKapPCTBEHHBIX CPEICTB, OCOOEHHO B TOCYAapCTBEHHOM
cexTope. B cTpaHaX B HM3KMM JOXO[JOM U JIOXOZOM HIDKE
CPeJiHETO IOCTYINHOCTD JIEKAPCTBEHHBIX CPEACTB HPOTUB
OCTPBIX COCTOSIHMII ObIIa, COOTBETCTBEHHO, Ha 33,9 1 12,9%
BbIIIE, Ye€M [OCTYIIHOCTb JIEKAPCTBEHHBIX CPE/ICTB IPOTUB
XPOHMYECKMX COCTOAHMIA. BO BCeX rpymnmax cTpaH o yPOBHIO
JI0XO/ja pas3IMyusA B JOCTYNHOCTHU JIEKapCTB ObUIM MeHee
3HAYUTENILHBIMYU B YACTHOM CEKTOPE, YeM B TOCYapCTBEHHOM.
Brisog HabmonaeMble B HacTosIIIee BpeMs MOJIE/IY PasBUTHA
3aboneBaHNil He 0OBACHAIT CEPbe3HBIX Pa3pLIBOB B
TOCTYTIHOCTY /1€KaPCTBEHHBIX CPEJICTB NPOTUB XPOHUYIECKIX
1 OCTPBIX cOCTOsTHMIL Hapsy ¢ mpopio/mkarommmucs ycunmusamm
[0 paclIMpeHNIo MacmTaboB nedeHss NHOEKIMOHHBIX
6one3Helt HeOOXOMMBI MEPONIPUATH, II03BONAIE 6onee
9¢deKTIBHO pearnpoBaTh Ha AMMAEMUOTIOTIIECKIII IEPeXOf K
XPOHMYECKMM COCTOSHMAM B Pa3BUBAIOLIMXCA CTPAHAX.

Resumen

Diferencias en la disponibilidad de los medicamentos para enfermedades crénicas y agudas en los sectores

publico y privado de los paises en vias de desarrollo
Objetivo Investigar las posibles diferencias de disponibilidad de los
medicamentos para enfermedades cronicas y agudas en paises de
ingresos bajos y medios.

Métodos A través de encuestas realizadas en instalaciones de 40 paises
en vias de desarrollo se obtuvieron los datos sobre la disponibilidad de
30 medicamentos que suelen someterse a estudio (15 para enfermedades
agudas y otros 15 para enfermedades cronicas). Los resultados se
agregaron por grupo de ingresos segun el Banco Mundial y por las
regiones de la Organizacion Mundial de la Salud.

Resultados La disponibilidad de los medicamentos para enfermedades
agudas y enfermedades cronicas se situd por debajo del nivel optimo
en todos los paises analizados, especialmente en el sector publico. La
disponibilidad de medicamentos genéricos para enfermedades cronicas
fue significativamente inferior a la de los medicamentos genéricos para
enfermedades agudas, tanto en el sector publico (disponibilidad de un
36,0% frente a un 53,5%; p=0,001) como en el sector privado (54,7%
frente al 66,2% p=0,007). Los impulsores de las diferencias observadas

fueron los medicamentos para el tratamiento del asma, la epilepsia, la
depresion y la hipertension. Se observo una relacion inversa entre el nivel
de ingresos del pais y el problema de disponibilidad para ambos grupos
de medicamentos, especialmente en el sector publico. En los paises de
ingresos bajos y medio-bajos, la disponibilidad de medicamentos para
enfermedades agudas fue, respectivamente, un 33,9% y un 12,9%
mas alta en el sector publico que la de los medicamentos para las
enfermedades cronicas. En todos 10s grupos por ingresos, las diferencias
de disponibilidad fueron menores en el sector privado que en el sector
publico.

Conclusion Los patrones actuales de enfermedades no explican las
marcadas diferencias que se han observado en la disponibilidad de
medicamentos para enfermedades cronicas y agudas. Es necesario tomar
medidas para responder mejor a la transicion epidemioldgica de los paises
en vias de desarrollo, respecto a las enfermedades cronicas, y unirlas a
los esfuerzos actuales para aumentar gradualmente el tratamiento de las
enfermedades transmisibles.

References

1. Preventing chronic diseases: a vital investment. Geneva: World Health
Organization; 2005.

2. The global burden of disease: 2004 update. Geneva: World Health
Organization; 2008. Available from: http://www.who.int/healthinfo/global _
burden_disease/GBD_report_2004update_full.pdf [accessed 4 March
2011].

3. Strong K, Mathers C, Leeder S, Beaglehole R. Preventing chronic diseases:
how many lives can we save? Lancet 2005;366:1578-82. doi:10.1016/
S0140-6736(05)67341-2 PMID:16257345

420

4. 2008-2013 Action Plan for the Global Strategy for the Prevention and Control
of Noncommunicable Diseases. Geneva: World Health Organization; 2008.
Available from: http://www.who.int/nmh/Actionplan-PC-NCD-2008.pdf
[accessed 4 March 2011].

5. Prevention of recurrent heart attacks and strokes in low and middle income
populations: evidence-based recommendations for policy-makers and health
professionals. Geneva: World Health Organization; 2003.

6. Mitchell EA, Didsbury PB, Kruithof N, Robinson E, Milmine M, Barry
M et al. A randomized controlled trial of an asthma clinical pathway
for children in general practice. Acta Paediatr 2005;94.226-33.
doi:10.1080/08035250410020235 PMID:15981759

Bull World Health Organ 2011;89:412-421 | doi:10.2471/BL7.10.084327


http://dx.doi.org/10.1016/S0140-6736(05)67341-2
http://dx.doi.org/10.1016/S0140-6736(05)67341-2
http://www.ncbi.nlm.nih.gov/pubmed/16257345
http://www.who.int/nmh/Actionplan-PC-NCD-2008.pdf
http://dx.doi.org/10.1080/08035250410020235
http://www.ncbi.nlm.nih.gov/pubmed/15981759

Alexandra Cameron et al.

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

UK Prospective Diabetes Study (UKPDS) Group. Intensive blood-glucose
control with sulphonylureas or insulin compared with conventional treatment
and risk of complications in patients with type 2 diabetes (UKPDS 33). Lancet
1998;352:837-53. doi:10.1016/S0140-6736(98)07019-6 PMID:9742976
Saenz A, Fernandez-Esteban |, Mataix A, Ausejo M, Roque M, Moher D.
Metformin monotherapy for type 2 diabetes mellitus. Cochrane Database Syst
Rev 2005;3:CD002966. PMID:16034881

The Diabetes Control and Complications Trial Research Group. The effect

of intensive treatment of diabetes on the development and progression of
long-term complications in insulin-dependent diabetes mellitus. N Engl J Med
1993;329:977-86. doi:10.1056/NEJM199309303291401 PMID:8366922
The global partnership for development at a critical juncture: MDG Gap Task
Force Report 2010. New York: United Nations; 2010.

Cameron A, Ewen M, Ross-Degnan D, Ball D, Laing R. Medicine prices,
availability, and affordability in 36 developing and middle-income countries:

a secondary analysis. Lancet 2009;373:240-9. doi:10.1016/S0140-
6736(08)61762-6 PMID:19042012

Strengthening the global partnership for development in a time of crisis: MDG
Gap Task Force Report 2009. New York: United Nations; 2009.

Sooksriwong C, Yoongthong W, Suwattanapreeda S, Chanjaruporn F. Medicine
prices in Thailand: a result of no medicine pricing policy. Southern Med
Review 2009;2:10—-4.

Nguyen AT, Knight R, Mant A, Cao QM, Auton M. Medicine prices, availability,
and affordability in Vietnam. Southern Med Review 2009;2:2—9.

Kotwani A, Gurbani N, Sharma S, Chaudhury RR. Insights for policymakers
from a medicine price survey in Rajasthan. Indian J Med Res 2009;129:451—
4. PMID:19535843

Delivering on the global partnership for achieving the Millennium
Development Goals: MDG Gap Task Force Report 2008. New York: United
Nations; 2008.

Medicine prices, availability, affordability and price components. A synthesis
report of medicine price surveys undertaken in selected countries of the WHO
Eastern Mediterranean Region. Cairo: WHO Regional Office for the Eastern
Mediterranean; 2008.

Babar ZUD, Ibrahim MIM, Singh H, Bukahri NI, Creese A. Evaluating drug
prices, availability, affordability, and price components: implications for
access to drugs in Malaysia. PLoS Med 2007;4:e82. doi:10.1371/journal.
pmed.0040082 PMID:17388660

van Mourik MS, Cameron A, Ewen M, Laing RO. Availability, price and
affordability of cardiovascular medicines: a comparison across 36

countries using WHO/HAI data. BMC Cardiovasc Disord 2010;10:25.
d0i:10.1186/1471-2261-10-25 PMID:20534118

Chomba EN, Haworth A, Mbewe E, Atadzhanov M, Ndubani P, Kansembe H

et al. The current availability of antiepileptic drugs in Zambia: implications

for the ILAE/WHO “out of the shadows” campaign. Am J Trop Med Hyg
2010;83:571-4. doi:10.4269/ajtmh.2010.10-0100 PMID:20810822
Kotwani A. Availability, price and affordability of asthma medicines in five
Indian states. Int J Tuberc Lung Dis 2009;13:574-9. PMID:19383189
Higuchi M. Costs, availability and affordability of diabetes care in the
Philippines. Tokyo: Foundation for Advanced Studies on International
Development; 2009. Available from: http://www.fasid.or.jp/chosa/jyosei/
list_pdf/19-1-e.pdf. [accessed 4 March 2011].

Mendis S, Fukino K, Cameron A, Laing R, Filipe A Jr, Khatib O et al. The
availability and affordability of selected essential medicines for chronic
diseases in six low- and middle-income countries. Bull World Health Organ
2007;85:279-88. doi:10.2471/BLT.06.033647 PMID:17546309

Gelders S, Ewen M, Noguchi N, Laing R. Price, availability and affordability: an
international comparison of chronic disease medicines. Cairo: World Health
Organization Regional Office for the Eastern Mediterranean; 2006.

Bull World Health Organ 2011;89:412-421 | doi-10.2471/BLT.10.084327

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Research
Chronic disease drug availability in developing countries

Mac TL, Le VT, Vu AN, Preux PM, Ratsimbazafy V. AEDs availability and
professional practices in delivery outlets in a city center in southern Vietnam.
Epilepsia 2006;47:330—-4. doi:10.1111/j.1528-1167.2006.00425.x
PMID:16499757

Medicine prices: a new approach to measurement, 2003 edition. Working
draft for field testing and revision. Geneva: World Health Organization &
Health Action International; 2003. Available from: http://whglibdoc.who.int/
hg/2003/WHO_EDM_PAR_2003.2.pdf [accessed 4 March 2011].
Measuring medicine prices, availability, affordability and price components.
2nd ed. Geneva: World Health Organization & Health Action International;
2008. Available from: http://www.haiweb.org/medicineprices/manual/
documents.html [accessed 4 March 2011].

Madden JM, Meza E, Ewen M, Laing RO, Stephens P, Ross-Degnan D.
Measuring medicine prices in Peru: validation of key aspects of WHO/

HAI survey methodology. Rev Panam Salud Publica 2010;27:291-9.
doi:10.1590/51020-49892010000400008 PMID:20512232

Medicine prices [Internet]. Amsterdam: Health Action International; 2007.
Available from: http://www.haiweb.org/medicineprices/ [accessed 4 March
2011].

Country classification [Internet]. Washington: The World Bank Group; 2007.
Available from: www.worldbank.org/data/countryclass/classgroups.htm
[accessed 4 March 2011].

GINI'index [Internet]. Washington: The World Bank Group; 2011. Available
from: http://data.worldbank.org/indicator/SI.POV.GINI [accessed 4 March
2011].

International language for drug utilization research [Internet]. Oslo: WHO
Collaborating Centre for Drug Statistics Methodology, Norwegian Institute of
Public Health. [updated 2009 Nov 19]. Available from: http://www.whocc.no/
[accessed 9 March 2011].

Plan M-TS. 2008-2013 [Internet]. Geneva: World Health Organization; 2008.
Available from: http://apps.who.int/gb/e/e_amtsp.html [accessed 4 March
2011].

Niéns LM, Cameron A, Van de Poel E, Ewen M, Brouwer WBF, Laing R.
Quantifying the impoverishing effects of purchasing medicines: a cross-
country comparison of the affordability of medicines in the developing

world. PLoS Med 2010;7:1-8. doi:10.1371/journal.pmed. 1000333
PMID:20824175

Xu K, Evans DB, Kawabata K, Zeramdini R, Klavus J, Murray CJL.

Household catastrophic health expenditure: a multicountry analysis. Lancet
2003;362:111-7. doi:10.1016/50140-6736(03)13861-5 PMID:12867110
CDAP Qverview [Internet]. Port-of-Spain: Ministry of Health, Government of
the Republic of Trinidad and Tobago; 2010. Available from: http://www.health.
gov.tt/sitepages/default.aspx?id=132 [accessed 4 March 2011].

National Health Fund of Jamaica [Internet]. Kingston: National Health Fund;
2009. Available from: http://www.nhf.org.jm/index.php [accessed 4 March
2011].

Mills EJ, Nachega JB, Buchan I, Orbinski J, Attaran A, Singh S et al.
Adherence to antiretroviral therapy in sub-Saharan Africa and North America:
a meta-analysis. JAMA 2006;296:679-90. doi:10.1001/jama.296.6.679
PMID:16896111

2008 UNAIDS annual report: towards universal access. Geneva: Joint United
Nations Programme on HIV/AIDS; 2009. Available from: http://data.unaids.
org/pub/Report/2009/jc1736_2008_annual_report_en.pdf [accessed 4
March 2011].

Yach D, Hawkes C, Epping-Jordan J, Steyn K. Chronic diseases and risks.

In: Merson MH, Black RE, Mills A, editors. International public health:
diseases, programs, systems, and policies. 2nd ed. Sudbury: Jones & Bartlett
Publishers, Inc.; 2006.

421


http://dx.doi.org/10.1016/S0140-6736(98)07019-6
http://www.ncbi.nlm.nih.gov/pubmed/9742976
http://www.ncbi.nlm.nih.gov/pubmed/16034881
http://dx.doi.org/10.1056/NEJM199309303291401
http://www.ncbi.nlm.nih.gov/pubmed/8366922
http://dx.doi.org/10.1016/S0140-6736(08)61762-6
http://dx.doi.org/10.1016/S0140-6736(08)61762-6
http://www.ncbi.nlm.nih.gov/pubmed/19042012
http://www.ncbi.nlm.nih.gov/pubmed/19535843
http://dx.doi.org/10.1371/journal.pmed.0040082
http://dx.doi.org/10.1371/journal.pmed.0040082
http://www.ncbi.nlm.nih.gov/pubmed/17388660
http://dx.doi.org/10.1186/1471-2261-10-25
http://www.ncbi.nlm.nih.gov/pubmed/20534118
http://dx.doi.org/10.4269/ajtmh.2010.10-0100
http://www.ncbi.nlm.nih.gov/pubmed/20810822
http://www.ncbi.nlm.nih.gov/pubmed/19383189
http://www.fasid.or.jp/chosa/jyosei/list_pdf/19-1-e.pdf
http://www.fasid.or.jp/chosa/jyosei/list_pdf/19-1-e.pdf
http://dx.doi.org/10.2471/BLT.06.033647
http://www.ncbi.nlm.nih.gov/pubmed/17546309
http://dx.doi.org/10.1111/j.1528-1167.2006.00425.x
http://www.ncbi.nlm.nih.gov/pubmed/16499757
http://www.haiweb.org/medicineprices/manual/documents.html
http://www.haiweb.org/medicineprices/manual/documents.html
http://dx.doi.org/10.1590/S1020-49892010000400008
http://www.ncbi.nlm.nih.gov/pubmed/20512232
http://www.haiweb.org/medicineprices/
http://www.whocc.no/
http://dx.doi.org/10.1371/journal.pmed.1000333
http://www.ncbi.nlm.nih.gov/pubmed/20824175
http://dx.doi.org/10.1016/S0140-6736(03)13861-5
http://www.ncbi.nlm.nih.gov/pubmed/12867110
http://www.nhf.org.jm/index.php
http://dx.doi.org/10.1001/jama.296.6.679
http://www.ncbi.nlm.nih.gov/pubmed/16896111
http://data.unaids.org/pub/Report/2009/jc1736_2008_annual_report_en.pdf
http://data.unaids.org/pub/Report/2009/jc1736_2008_annual_report_en.pdf

	Reference 1
	Reference 2
	Reference 3
	Reference 4
	Reference 5
	Reference 6
	Reference 7
	Reference 8
	Reference 9
	Reference 10
	Reference 11
	Reference 12
	Reference 13
	Reference 14
	Reference 15
	Reference 16
	Reference 17
	Reference 18
	Reference 19
	Reference 20
	Reference 21
	Reference 22
	Reference 23
	Reference 24
	Reference 25
	Reference 26
	Reference 27
	Reference 28
	Reference 29
	Reference 30
	Reference 31
	Reference 32
	Reference 33
	Reference 34
	Reference 35
	Reference 36
	Reference 37
	Reference 38
	Reference 39
	Reference 40
	Table 1
	Table 2
	Table 3
	Figure 1
	Figure 2
	Figure 3
	Differences in the availability of medicines for chronic and acute conditions in the public and private sectors of developing countries
	Alexandra Cameron,a Ilse Roubos,b Margaret Ewen,c Aukje K Mantel-Teeuwisse,b Hubertus GM Leufkensb & Richard O Lainga
	￼￼￼￼￼￼Introduction
	Methods
	Data source
	Survey inclusion
	￼Medicine selection
	Data analysis

	Results
	Discussion
	Conclusion




