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ABSTRACT
At present, health economic evaluation studies are vital in decision on allocating healthcare resource. All of three developing
countries in the Southeast Asia including Cambodia, Myanmar and Laos are facing the limited health care budgets and their
healthcare systems have not really improved since 1945. The objective of this study, which is designed as a systematic review, is to
explore the situation of economic evaluation studies in three nations. In order to aid the development of this study, in the end of
July 2016, databases of numerous sources, namely PubMed, Science Direct, Google Scholar, and Cochrane library by using the
following keywords: ‘economic evaluation’, ‘economic analysis’, ‘cost minimization’, ‘cost effectiveness, ‘cost utility’, ‘cost benefit’,
‘Laos’, ‘Cambodia’, ‘Myanmar’. All articles were included if: 1) pharmaco-economic or health economic evaluation were conducted
in Cambodia, Myanmar and Laos setting; 2) primary or secondary data; 3) published in English; 4) published between 2000 and
2016. Exclusion criteria were as followings: 1) editorial, review or methodological articles; 2) not in health sector. From 1378 records
found, sixteen articles met selection criteria. Average number of articles by years is 1-2 papers except in 2015 (3 papers). Base on
types of economic evaluation study, 87.5 percent is cost effectiveness analysis, only one study conducted cost saving. This review
shows clearly the current situation and an urgent need for an increase of quantity of health economic studies in Cambodia,
Myanmar and Laos. Basically, national methodological guidelines for conducting and reporting economic evaluation in individual
nation should be developed as soon as possible.
Keywords: Cambodia, cost benefit, cost effectiveness, economic analysis, economic evaluation, Laos, Myanmar, systematic review.

INTRODUCTION

H

ealth is an element of economic growth and a
factor of the well-being of the population.
Recently, there have been some important
developments in health economic. Health economic
evaluations are conducted to inform health care resource
allocation decisions. Economic evaluation has been
defined as “the comparative analysis of alternative
courses of action in terms of both their costs and their
2
consequences” . Economic evaluation is one of the tools
available to help choose wisely from a range of
alternatives and implement efficient resources3.
Furthermore, with the objective to evaluate the quality of
economic evaluation results, the researchers, policy
makers and health care providers need to know including
the appropriate methods used in the studies, the valid
4
results and to the ability settings studies be applied .
Economic evaluation is used to varying degrees in
different countries. How widespread its use is, and the
purposes for which it is used, depend to a great extent on
the country’s dominant health system, whether public,
social insurance or private insurance based5.
In spite of a number of economic evaluation studies have
been performed in various countries and regions, such as
Vietnam6, Thailand7, India8, Bangladesh9, Japan10,
Nigeria11, Iran12, and South Africa13, up to until now, it
was hard to find quality studies with an extensive view

about the health economics in all three countries
including Cambodia, Myanmar and Laos. Cambodia,
Myanmar, and Laos are three lower middle - income and
developing countries, which are located in Southeast Asia.
Heath system in these countries have not really
developed since The Second World War14-16. Although
some differences in the health system’s improvement
among three nations, limited health care budgets is the
17
same in Cambodia, Myanmar, and Laos . Based on the
above, we should develop systematic review of literature
evaluates health economic evaluation studies conducted
in three nations including Cambodia, Myanmar, and Laos
involving pharmaceuticals (drugs and vaccines) between
2000 and 2016.
METHODS
Study design
This study was designed as a systematic review based on
the PRISMA guidelines18. It was scoped in publication
period of 2000 to July 2016 in international journals.
Strategy of exploration
The literature review search was updated in July 2016
with citations from pharmaco-economic and health
economic evaluation conducted in Cambodia, Myanmar,
and Laos form 2000 to July 2016. The database of
PUBMED (MEDLINE), SCIENCE DIRECT, COCHRAN
LIBRARY, and GOOGLE SCHOLAR were chosen to search
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for scholarly articles and peer-reviewed publications, in
which their contents matched the following keywords:
‘economic evaluation’, ‘economic analysis’, ‘cost
minimization’, ‘cost effectiveness’, ‘cost utility’, ‘cost
benefit’, ‘Cambodia’, ‘Laos’ and ‘Myanmar’. Meanwhile,
considering of Science Direct databases, this review is
used the builder to create our search such as‘economic
evaluation’ or ‘economic analysis’ or ‘cost minimization’
or ‘cost effectiveness’ or ‘cost utility’ or ‘cost benefit’ AND
(‘Laos’OR ‘Cambodia’ OR ‘Myanmar’) with Abstract, Title,
Keywords and the period of time from 2000 to 2016.
Inclusion and exclusion criteria
All publications were comprised if systematic review
intend to group and include articles which consist of a
pharmaco-economic and health economic evaluation of
health or any relevant interventions in three included
countries. Published articles were considered studies with
primary or secondary data. Furthermore, economic
evaluation studies were qualified should their publication
language was English and the content were related to
humans. Nevertheless, exclusion was made in case of
publications being review, editorial, or methodological
articles or not perform both the costs and outcomes of a
study. Studies, which content were not related to the
health sector, were not implemented in humans and
were not applied in the context of Cambodia, Myanmar
and Laos, were rejected. The first author reviewed all
identified abstracts. (See Figure 1. Flow diagram for
systematic literature search and evaluation of including
publications).
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Evaluation of economic evaluation studies in healthcare
This study analysed the economic evaluation literature
and a review of the technical characteristics of the article
which is consisted of the following information such as
number of authors, training of primary author, country of
residence of primary author, publication year, journal
publishing, the journal’s origin (country where the journal
is published). Moreover, this study also explored types of
costs including economic evaluation used in publications,
the primary outcomes, study design, perspective
considering if the foremost goal of any study was
economic evaluation, and funding source.
RESULTS AND DISCUSSION
After a search conducted in July, 2016 which resulted in a
removal of 398 papers of duplicates, a total of 980
citations were identified, in which 964 titles and/or
abstracts were excluded by reviewers due to their
incompetence to meet required criteria, also there were
full-text reviews being rejected as their content was not
related to the study question. The review unveiled that
sixteen full text publications were retrieved and
identified.
See Figure 1 for flow chart for systematic literature search
and evaluation of including publications.
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Figure 2: Included studies by authors and publication
year

Figure 1: Flow diagram for systematic literature search
and evaluation of including publications

As statistics are shown, the total number of included
studies from 2000 to 2016 was 16 which were the works
of Cambodia, Myanmar, Laos’s authors or foreign
authors. In the years of 2000, 2004, 2005, 2007, 2008,
2009 and it was noticeable that there was only one study
published each year. Meanwhile, in the years of 2014 and
2010, there were two and three studies, respectively. In
2015, the number of study rose to four studies, which
was acknowledged as the highest rate of publication
throughout the survey. In reference of 16 studies with
various methodology and the subject of evaluation during
a period of 16 years, it was concluded that the average
number of publications per year was one(range from 0 to
4), and 100 percent of articles on health economic
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evaluations program in Cambodia, Myanmar, Laos were
published in international journals. In term of when the
articles were published, the major type of correspondent
or first authors (n=4: 25.0%) reported by Cambodian
author19-22, (n=1: 6.3%) reported by Burmese author (23),
(n=0: 0.0%) reported by Lao’s author and the remainder
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(n=11: 68.8%) was foreign authors (such as USA, Italia,
France, Germany, England, and Thailand). Most of studies
included collaboration with foreign institutions (see
Figure 2).

Table 1: The characteristic of health economic evaluation studies (n=16) in Cambodia, Myanmar and Laos
Characteristics of Included Studies

N

%

Characteristics of Included Studies

N

%

≤ 1 year

6

37.5

Time horizon

Type of correspondence or first author
Local

5

31.3

>1 - ≤5 years

3

18.8

Foreign

11

68.8

> 5 – ≤10 years

2

12.5

Over 10 years

1

6.3

4

25.0

1 item

7

43.8

2 items

2

12.5

3 items

1

6.3

N/a

6

37.5

QALY/DALY, ICER

11

68.8

Monetary

6

37.5

Others

3

18.8

4

25.00

1

6.3

Probabilistic analysis

1

6.3

Other

1

6.3

Not performed

3

18.8

6

37.5

Currency of reported results
US dollars

15

93.8

Not specified

Other

1

6.3

Type of cost included **

Type of journal
Medical/Clinical

16

100.0

Language published
English

16

100.0

Type of outcome

Methodology of health economic
evaluation
Cost effectiveness analysis (CEA)

16

100.0

Cost benefit analysis (CBA)

2

12.5

Type of sensitivity analysis

Cost utility analysis (CUA)

1

6.3

One-way analysis

Cost – savings

1

6.3

Mixed

4

25.0

Type of intervention

Univarite/multivariate

regression

Prevention interventions

5

31.3

Diagnostic procedures

1

6.3

N/a

Curative procedures

1

6.3

Primary funding resources

Treatment

7

43.8

Government

3

18.8

Mixed

3

18.8

Private non - profit organization

4

25.0

Other

7

43.8

Healthcare industry

1

6.3

N/a

8

50.0

Type of perspective
Societal

5

31.3

Type of study design

Payer

2

12.5

Modeling

8

50.0

Provider

5

31.3

Retrospective data analysis

2

12.5

Mixed

2

12.5

N/a

7

43.8

N/a

6

37.5

Data analysis by software
Microsoft Excel

2

12.5

Type of data used
Primary data

11

68.8

TreeAge

3

18.8

Secondary data

4

31.3

Other

2

12.5

Mixed

1

31.3

N/a

9

56.3

* Consisted of public health, health policy
n/a: Not available

** Consist of direct medical costs; direct non-medical
costs; and indirect costs and out of pocket
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As can be seen from Table 1, majority of the papers
(n=15: 93.8%) were published in medical/clinical
journals, one papers (6.3%) was non-medical journals34.
Of the included article, the review showed that CEA was
the most frequently published economic evaluation in
Cambodia, Myanmar and Laos (n=16: 100.0%).
Additionally, a quarter of studies were combined
methodology with two studies for CEA and CBA, one
study for CEA and cost - saving and one study for CEA
and CUA. The benefits in this studies have been define
as cost saving (mainly saving in medical costs) without
measuring and valuing the monetary values of health
gained by the intervention. Among the health and
health-related
interventions
of
studies,
the
characteristics of the interventions that were consisted
of prevention interventions (n=2: 12.5 %), curative
procedures (n=1: 6.3%), treatment (n=4: 25.0%), mixed
types (n=3: 18.8%) and other (n=6: 37.5%).The
perspective and study design of the economic
evaluation publications which were mentioned in were
the same (n=10: 62.5%). Considering the perspective,
the perspective of an economic evaluation study is an
important issue as it affects the measurement of both
costs and outcomes of interventions. Most of studies
used disease specific outcome measures such as
mortality rates, number of patients detected or number
of complications, and none generic measures such as
“life years gained or saved. Majority of reviewed studies
(62.5%) determined their perspective. This suggests that
many authors are aware of the importance of the
perspective and its effect on the costs and outcomes.
Among the studies which stated their perspective, many
studies could be understood, though not explicitly
recorded. Societal perspective and were the most
common perspective, followed by provider perspective
(n=3: 18.8%), the mixed various perspective (n=2:
12.5%), payer perspective (n=1: 6.3%) and not available
(n=6: 37.5%). In the term of study design, the most
frequently method of study design was modeling (n=8:
50.0%). There were only two studies, which had
retrospective data analysis design and six studies did
not mention study design term. We found that 62.5% of
studies performed some sort of sensitivity analysis.
Sensitivity analysis helps to assess reliability of the
findings for the context of the study and can facilitate
consideration of the generalize ability of findings to
other settings. The majority of the studies conducted
one – way sensitivity analysis (n=4: 25.0%). In the other
hand, there was only one study conducted
univariate/multivariate regression and probabilistic
analysis and six studies which sensitivity analysis were
not clearly.
Table 1 revealed that over half of surveyed articles using
primary data (n=11: 68.8%) while the majority of
remaining using secondary data (n=4: 25.0%) and one
articles were mixed both primary and secondary data
(n=1: 6.3%). The analysis showed that 62.5% of the
studies reported their time horizon clearly. Among
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those, six studies had time horizons of less than one
year (37.5%), three studies (18.8%) between one and
five years, two studies (12.5%) between 5 and 10 years
and only one study (6.3%) over 10 years. The number of
articles using US dollars as currency were the most
common type with 15 studies, and only one study using
other currency (n = 1: 6.3%). About funding resources,
25.0% of economic evaluation studies were supported
by private non – profit organization, 18.8% were
supported by government, 6.3% were supported by
healthcare industry, none studies had no funding and
50.0% had no clearly funding resources. The interest of
researchers and funding agencies could also play the
role as the majority or research in Cambodia, Myanmar
and Laos. Budget was funded by government and
private non- profit organizations (such as Rockefeller
Foundation, Bill and Melinda Gate’s Foundation,
German Federal Ministry for Economic Cooperaration
and Development). Microsoft Excel (n=2), TreeAge (n=3)
were the most favorable software to be used to analysis
data in the papers.
Table 2: Comparison of the proportion of economic
evaluation publications in Cambodia, Myanmar, Laos
from 2000 to 2016.
Disease
categories

N (%)

Disease categories

N (%)

Vaccination

3 (18.8)

Schistosomiasis

1 (6.3)

HIV

2 (12.5)

Encephalitis

1 (6.3)

Diarrhea

1 (6.3)

Traumatic
osteomyelitis

1 (6.3)

Malaria

3 (18.8)

Mental Health

2 (12.5)

Dengue

2 (12.5)

Diabetes mellitus
Type 2

1 (6.3)

As can be seen from Table 2, fifty percent of disease
30,22
was infection disease, including HIV (n=2, 12.5%)
,
28
23,32,33
diarrhea (n=1: 6.3%) , malaria (n=3: 18.8%)
and
24,27
dengue (n=2: 12.5%) . Non - infection disease
counted for 31.3%, including schisto somiasis (n=1:
29
19
6.3%) , encephalitis (n=1: 6.3%) , traumatic
25
osteomyelitis (n=1: 6.3%) , mental health (n=2:
12.5%)21,26, diabetes mellitus Type 2 (n=1: 6.3%)31. While
vaccination counted for 18.8%. Thus, the table
highlights non - infection diseases, especially malaria,
that was mentioned major disease categories in
Cambodia, Myanmar and Laos and vaccination was also
interested in research on economic evaluation in these
countries. In both two groups including infection
diseases and non -infection diseases, there were three
publications about malaria, took the first place in three
countries. Studies about HIV, dengue and mental health
took the second place with two studies. Economic
evaluation of infectious diseases has been studied more
than non-infectious diseases.
There were some other systematic review of healthcare
economic evaluation published studies in different
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countries (including Viet Nam6, Thailand7, India8,
9
10
11
12
13
Bangladesh , Japan , Nigeria , Iran , South Africa ).
Economic evaluation is one of the tools available to help
choose wisely from a range of alternatives and
implement efficient resources3. We believe that
comparing the economic evaluation literature in
Cambodia, Myanmar, and Laos can provide a useful
starting point for discussing future priorities for
economic evaluation research. Most of first authors
were local scientist and review all articles published
during the period over 20 years, five of eight studies
mentioned quality of reporting and analysis but this
study researched 16 health economic evaluation
publications on the period 16 years in both Cambodia,
Myanmar and Laos. Comparison with other health
economic evaluations in other countries (Thailand: 41
articles (1982-2005)4,7, India: 104 articles (1980-2014)8,
9
Bangladesh: 12 articles (1971-2008) , Nigeria: 31 articles
11
(1988-2009) , Japan: 17 articles (1980-2014)10,
Vietnam: 26 articles up to 20136, Iran: 30 articles (199912
2012) ), the figure for three included nations is less
than but more updated.
CONCLUSION
This study is necessary and vital for the health system in
three countries including Cambodia, Myanmar and Laos.
It is considered to be pioneering, which was conducted
in the particular context of three nations. In addition, it
helps to understand clearly the present situation and
the crucial demand in order to help the Ministry of
Health create the national methodological guideline for
conducting and reporting economic evaluation in the
individual country in the near future.
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