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aBStraCt

Critical to the successful implementation of a national medicines strategy is evaluation 
of the policy and ongoing monitoring of medicine use. Methods for monitoring 
medicines use within countries vary depending on the country and its stage of 
medicines policy development and implementation. In this paper, we provide four 
case studies on monitoring medicines use to support national medicines policy 
development and implementation. Cases come from Bhutan, Indonesia, Malaysia 
and the Republic of Korea.

Key words: Bhutan, case studies, Indonesia, Malaysia, national medicines 
strategy, rational medicines use, Republic of Korea

InTRoducTIon

Access to essential medicines is a serious challenge 
for many countries in the Asia Pacific region. For 
this reason, the World Health Organization (WHO) 
has been working with countries to develop national 
medicines policies.[1] These policies aim to: (i) support 
access to high-quality, safe and effective medicines; 
and (ii) support the rational (or quality use) of those 
medicines. Throughout the region, countries are in various 
states of implementation of their strategies, with some 

countries in the early stages, while other countries have 
well-developed, fully functional policies.[2] In May 2012, 
the Asia Pacific Conference on National Medicines Policies 
was held in Sydney, Australia.[3] Delegates from countries 
throughout the region shared their knowledge, skills and 
experiences in implementing their national medicines 
policies. One subject discussed was how countries are 
monitoring medicine utilization. Knowledge of the impact 
of the medicines policy, particularly on access to and use 
of medicines, is critical to support further development 
and implementation.
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In this paper, we describe four different approaches 
to evaluation of medicines policy implemented 
by four countries in the region with differing 
circumstances. The case studies come from Bhutan, 
a small lower-middle-income country, Indonesia, a 
large lower-middle-income country, Malaysia, an 
upper-middle-income country and the Republic of 
Korea, a high-income country. The countries represent 
different health systems at different stages in their 
policy development. Not surprisingly, their methods 
for monitoring medicine use also vary, ranging from 
paper-based systems in regional health centres to 
sophisticated electronic data sets capturing complete 
populations and held centrally. The lessons learnt from 
these countries individually and collectively may assist 
other countries in monitoring medicines use.

Bhutan
Bhutan is a small country of 730 000 people with a 
gross national income per person of $5730 (2011 
data; purchasing power parity in international 
dollars [PPP dollars]).[4] Health expenditure per person 
is $236.2 (PPP dollars) and life expectancy at birth is 
67 years.[4] Bhutan first established an essential drugs 
policy in 1986, which included a national essential drugs 
list. By 1987, the national drug policy was in place. The 
first standard treatment guideline was implemented in 
1989 and a national formulary was in place by 1994. 
Supporting legislation was passed in 2005 and the revised 
national drug policy developed in 2007.

To support implementation of the policy, the Bhutan 
Government established the Essential Medicines and 
Technology Division in 2008. The division is responsible 
for providing systematic, evidenced-based information to 
the Ministry of Health to support decision-making for new 
technologies; the assessment of use of medical supplies at 
all levels of health facilities; and the promotion of rational 
prescribing, good storage and dispensing practices. To 
evaluate progress, the division uses a subset of the World 
Health Indicators for monitoring medicines policy.[5] Drug 
utilization reports that assess drug consumption and 
prescribing patterns are collected every 6 months and 
a monthly prescription survey to assess rational use of 
medicines is also done. aReports are currently collected 
from almost half the hospitals and approximately a quarter 
of the health facilities in Bhutan.

Evaluation has shown that almost all medicines prescribed 
are from the essential drugs list and prescribing by generic 
name increased to more than 85% in 2012. Approximately 
90% of prescriptions also record a diagnosis. Just 
over 40% of prescriptions include at least one antibiotic, 
while 4% include injectable drugs and 5% include 

steroids. Monitoring involves only whether drugs belong 
to the national essential medicines list and the number 
of medicines per prescription; more detailed aspects of 
the use of medicines-e.g., whether they are correctly 
indicated, given in the correct dose or underutilized – are 
not monitored. Since the government provides all 
medicines and the private sector is almost nonexistent 
outside border towns and the capital city, nonessential 
medicine use is very low. The same indicators are used 
for primary care centres and district hospitals. Monitoring 
in the few referral hospitals in Bhutan is not reported.

Some of the challenges with implementation include 
provision of staff time and training to analyse the reports 
and motivation of health facilities to complete the reports, 
particularly when district staff are not able to analyse 
their own data and when feedback of results is delayed 
because of human resource constraints. The continuous 
collection of surveys over time is enabling documentation 
of improvements in medicine use and early identification 
of emerging problems.

Indonesia
Indonesia is a large lower-middle-income country, with 
a population of 231 million people and a gross national 
income per person of $4810 (2012 data; PPP dollars).[4] 
Health expenditure per person is $126.9 (PPP dollars) and 
life expectancy at birth is 69 years.[4] The geographical 
distribution of people across the 13 000 islands that 
make up the country creates some challenges in medicine 
management. Indonesia established its national medicines 
policy in 1983. After sustained implementation and, 
in particular, a decentralization policy that delegated 
the authority of health services to local government, 
the national medicines policy was revised in 2006. In 
implementing the revised policy, the Ministry of Health 
paid serious attention to activities supporting rational 
use of medicine as one of the three main objectives of the 
national medicines policy.

Good progress has been made implementing the rational 
use of medicines programme, particularly at the primary 
health-care level, including implementation of educational, 
regulatory and managerial strategies as well as monitoring 
medicine use at health centres throughout the country. 
The monitoring activities involve collection of data by use 
of the WHO Indicators for National Drug Policies.[5] Data 
are collected within a sampling frame, which involves two 
primary health-care facilities within each of two district 
health offices from each province across the country.

There are 33 provinces throughout the country. Data are 
collected daily by the health centres, using paper-based 
forms and including 25 cases for each indicator. These 
data are sent monthly to the district or municipal health 
office, where the data are compiled and reports sent every 
3 months to the provincial health office. These data are aExamples of data-collection forms are available from the authors
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further aggregated and sent every 6 months to the Ministry 
of Health. The final aggregation at the Ministry of Health 
enables an annual report of the national performance 
indicators to be produced. This method of data collection 
enables aggregation of results and yearly indicators to be 
assessed as well as variation in medicine use by province 
to be assessed.

Results from 27 provinces showed that antimicrobial use 
reduced between 2010 and 2011 for nonpneumonia upper 
respiratory tract infections (from 60.02% to 41.36%) 
and nonspecific diarrhoea (from 62.33% to 36.88%). 
Longer-term trends will need to be established to draw 
conclusions about whether this fall in use is sustained. 
Average number of medicine items per prescription – an 
indicator of polypharmacy – reduced slightly from 3.59 to 
3.47 but the percentage of patients receiving an injection 
for myalgia was unchanged (3.72% in 2010 and 3.96% in 
2011). Barriers to monitoring use include human resource 
constraints in primary health-care units to collect data.

Malaysia
Malaysia is an upper-middle-income country of 29 million 
people with an estimated gross national income of 
$15 720 per person (2011 data; PPP dollars).[4] Health 
expenditure per person is $558.6 (PPP dollars) and life 
expectancy at birth is 74 years.[4] Malaysia’s national 
medicines policy was first established in 2006.[6] The 
policy includes core components of the quality, safety and 
efficacy of medicines, drug availability, drug affordability 
and quality use of medicines. It also includes supportive 
components of human resource development, research 
and development, technical cooperation and management.

Malaysia monitors medicine use with a combination of 
data sources, including the National Pharmacy Services 
Statistics, National Medicines Use Survey (NMUS) and the 
National Medicines Price Survey.[7] The National Pharmacy 
Service Statistics aims to collect data on pharmacy services 
throughout Malaysia. Monitoring occurs quarterly and is 
useful for policy-makers to improve pharmacy services. 
The NMUS is supported by the Ministry of Health and aims 
to provide information on the use of medicines over time 
at the institutional, local, regional and national level. The 
data are used to estimate utilization, provide an overall 
pattern of prescribing, and enable an assessment of quality. 
Quality is assessed by comparisons of use with known 
patient demographics and the known prevalence of clinical 
conditions. The data are also used to estimate expenditure 
on pharmaceuticals, to describe price variation and 
to monitor and evaluate the effect of interventions to 
improve medicine use. The data used in the NMUS 
include procurement data from public (hospitals and 
clinics) and private (hospitals) health institutions, 
prescription data from private general practitioners, as 
well as medicines dispensing data from retail pharmacies. 
Data are not available from import or production data, 

domestic sales data or household consumption. Thus, 
the data are limited to prescription-only or pharmacy 
medicines and a few over-the-counter medicines (such 
as acetylsalicylic acid) but do not include traditional 
medicines and dietary supplements. Private medical 
specialists are also not included, thus prescriptions of 
highly specialized medicines for particular conditions may 
be underestimated.

Medicines are coded in the data set according to the WHO 
Anatomical and Therapeutic Chemical Classification[8] 
with the defined daily dose (DDD)[8] consistent with the 
WHO definition and based on the main indication in adults. 
Limitations include that prescription does not necessarily 
indicate consumption and no household consumption data 
are collected. Data are published annually.[7] Data are used 
to monitor total consumption and identify differences 
in use in the public or private sector. Table 1 shows the 
10 therapeutic categories of most-used medicines in 2007. 
As shown in Table 2, at the level of individual drugs, the 
top two medicines were metformin and glibenclamide for 
diabetes, followed by beta-blockers and calcium channel 

Table 1: Malaysia – top 10 therapeutic groups by utilization 
in 2007[7]

Rank ATC Therapeutic group Publica Privatea Totala

1 A10 Drugs used in diabetes 32.180 7.544 39.724

2 C09 Agents acting on the 
renin‑angiotensin system

19.085 7.589 26.675

3 C07 Beta blocking agents 21.509 4.752 26.261

4 C08 Calcium channel blockers 18.964 4.096 23.060

5 C03 Diuretics 11.080 2.947 14.027

6 C10 Lipid modifying agents 8.912 5.060 13.972

7 R03 Drugs for obstructive 
airway diseases

9.851 2.742 12.593

8 M01 Anti‑inflammatory and 
antirheumatic products

4.147 8.164 12.311

9 R06 Antihistamines for sys‑
temic use

4.577 6.715 11.293

10 B01 Antithrombotic agents 6.458 3.309 9.767
aDefined daily dose per 1000 population per day, ATC ‑ Anatomical therapeutic 
chemical classification code

Table 2: Malaysia – top 10 drugs by utilization in 2007
Rank ATC Drug Pub‑

lica
Pri‑

vatea
Totala

1 A10B A02 Metformin 11.924 2.357 14.281

2 A10B B01 Glibenclamide 11.043 1.724 12.767

3 C07A B03 Atenolol 9.459 3.207 12.667

4 C07A B02 Metoprolol 11.430 0.655 12.085

5 C08C A05 Nifedipine 10.646 0.816 11.462

6 C08C A01 Amlodipine 6.446 2.489 8.935

7 C09A A04 Perindopril 6.965 1.001 7.967

8 A10B B09 Gliclazide 5.619 1.545 7.164

9 B01A C06 Acetylsalicylic acid 4.779 2.127 6.906

10 C09A A02 Enalapril 4.736 1.383 6.119
aDefined daily dose per 1000 population per day, ATC ‑ Anatomical therapeutic 
chemical classification code
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blockers. Antiinflammatory and antirheumatic products 
were more commonly used in the private sector. Four years 
of data are now available (2004–2007) and changing 
trends in use can be monitored by comparing survey 
results over time. The use of the DDD measure also enables 
comparisons to be made with countries that collect data 
in a similar manner, such as Australia.[9]

A medicine pricing survey is also undertaken to examine 
costs per prescription and medicines prices for new listed 
medicines. Data are collected at facility level and are based 
on a basket of selected essential medicines and take into 
account both procurement price and availability and price 
to the patient.[10] Publications resulting include the private 
sector medicines retail price list and the recommended 
price list for national essential drugs list.[11] Studies of 
the use of medicines by Malaysian consumers are now 
under way, with the first national study undertaken 
in 2008. Findings showed that 56% of consumers still 
did not understand the proper use of their medicines, 
51% were unaware of their trade name and 56% were 
not aware of common side-effects.[12] However, 61% 
realized traditional medicines can have side-effects.[12] 
Based on these findings, further innovative strategies on 
effective educational intervention targeting consumers 
were implemented in order to empower consumers with 
pertinent information on medicines use. An electronic 
pharmacy system is now in development and may assist 
further development of the data collection in the future. 
Constraints include funding and human resources, both 
in availability and skilled personnel.

Republic of Korea
The Republic of Korea is a high-income country of 
50 million people, and an estimated gross national income 
of $29 860 per person (2012 data; PPP dollars).[4] Health 
expenditure per person is $2180.7 (PPP dollars) and life 
expectancy at birth is 81 years.[4] The Republic of Korea 
does not have a formal national medicines policy but 
has established a system of national health insurance. In 
1999, the National Health Act was passed and the National 
Health Insurance Corporation established in 2000. This 
provides health coverage for all citizens and includes 
pharmaceutical insurance. To support the national 
insurance scheme, a national e-health platform was 
implemented, which provides the major data source for 
monitoring medicine use; the major components are the 
Health Insurance Review and Assessment Service (HIRA) 
database and the Hospital Electronic Medical Record 
database. The HIRA database incorporates claims that 
are paper based, diskettes, compact disks or electronically 
delivered data files from medical care institutions. The data 
set covers the whole population and includes prescribing 
and dispensing information, as well as information on 
physicians, residents, medical care institutions, medical 
services and medical supply. The database has been 
validated by comparison with medical records.[13] The 

dataset has been used for retrospective drug utilization. 
Examples include use of thiazolidinediones in people with 
diabetes with and without heart failure and patterns of 
switching in health care.[14,15]

Drug utilization review was established in the Republic of 
Korea in 2004, when the Ministry of Health established the 
Drug Utilization Review Committee and announced the first 
contraindicated medicines list. In 2005, responsibility for 
drug utilization review was transferred to the Korea Food 
and Drug Administration, which developed a drug–drug 
interaction list and an age-contraindicated drugs list. 
By 2010, a nationwide concurrent drug utilization 
review system for both physicians and pharmacists had 
been established, enabling checks for interactions and 
contraindications in real time. The aim of the drug 
utilization review programme is to develop “structured, 
ongoing initiatives that interpret patterns of drug use in 
relation to predetermined criteria, and attempt to prevent 
or minimize inappropriate prescription.[16] The target of 
the programme has included contraindicated medicines 
due to interactions, medicines to be avoided in the elderly 
or in children and medicines to be avoided in pregnancy. 
Prior to national roll-out, the programme was trialled 
in a single medical institution, then trialled between 
institutions, in both a city and provincial area, to ensure 
feasibility, acceptability and effectiveness. The database 
also enables advanced pharmacoepidemiological studies 
to be undertaken including those identifying adverse drug 
events and outcomes research. Examples of studies already 
undertaken include the risk of death when using cisapride 
concurrently with contraindicated medicines.[17]

dIscussIon

While the four countries have very different systems for 
monitoring medicines use, monitoring medicines use was 
considered a facilitator of medicines policy development 
and rational medicines use in all countries. Enablers of 
success included data collection that was relevant to the 
needs of the individual and society in each particular 
country and ownership of the data by decision-makers.

One of the constraints observed in all countries, regardless 
of sophistication of monitoring, was the lack of trained 
workforce and incentives for data collection. In all 
countries, collection and management of data requires 
a diverse skill base and capacity building is required, 
particularly for validating, analysing and interpreting 
data, as well as report presentation. Lack of awareness 
of and support by key decision-makers was identified as 
a barrier and was reflected in limited budgets for data 
collection and for training the workforce.

To facilitate medicines monitoring, efficient and effective 
methodologies[5,18] should be employed, together with 
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clearly and concisely reported data, timely and frequent 
reporting and defined roles and responsibilities of all 
participants. Feedback to stakeholders to facilitate quality 
use of medicines enables further data collection. Countries 
or institutions should start with simple but efficient systems 
and build on small successes and appropriate technology 
should be used to enhance monitoring. Successful 
monitoring of medicines use requires local, regional and 
national level ownership, as well as understanding and 
use of the data at all levels.
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