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Abstract

To aid informed health sector decision-making, data from sufficient high quality economic evaluations must be
available to policy makers. To date, no known study has analysed the quantity and quality of available Iranian
economic evaluation studies. This study aimed to assess the quantity, quality and targeting of economic evaluation
studies conducted in the Iranian context.

The study systematically reviewed full economic evaluation studies (n = 30) published between 1999 and 2012 in
international and local journals. The findings of the review indicate that although the literature on economic
evaluation in Iran is growing, these evaluations were of poor quality and suffer from several major methodological
flaws. Furthermore, the review reveals that economic evaluation studies have not addressed the major health
problems in Iran.

While the availability of evidence is no guarantee that it will be used to aid decision-making, the absence of
evidence will certainly preclude its use. Considering the deficiencies in the data identified by this review, current
economic evaluations cannot be a useful source of information for decision makers in Iran. To improve the quality
and overall usefulness of economic evaluations we would recommend; 1) developing clear national guidelines for
the conduct of economic evaluations, 2) highlighting priority areas where information from such studies would be
most useful and 3) training researchers and policy makers in the calculation and use of economic evaluation data.
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Review
Introduction
Economic evaluations identify, measure, value and com-
pare the cost and consequences of two or more alterna-
tive programs or interventions [1]. Economic evaluation
is commonly used as a decision tool in health care
systems where, due to resource constrains, policy-
makers have to choose between alternative activities
with different implications for resources allocation [2].
Iran is a middle-income country with a population of
76 million. In 2009, Iran had a Gross National Income
(GNI) per capita of US$ 10,250 and approximately 6% of
its gross domestic production (GDP) per capita is spent
on healthcare [3]. The constitution emphasizes the right
of access to the highest level of health for all citizens
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and the Ministry of Health and Medical Education
(MOHME) is responsible for fulfilling this goal through
designing and implementing national level policies.
There is at least one medical university in every province
and at the provincial level, these universities play an
important role in the provision of health services and
medical education. The Dean of a medical university is
the highest health authority at the province, reporting to
the MOHME [4]. Health services are provided by public,
quasi-public and philanthropic organizations, and a large
network of private providers. The public sector (lead by
MOHME) is the main provider of Primary Health Care
across the country and provides a large part of secon-
dary and tertiary health services [4]. The private sector
mainly provides secondary and tertiary services in urban
areas. Nearly 90% of the country’s population is covered
by health insurance, mainly public health insurance
organizations [4,5]. In spite of the high insurance coverage
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rate, health services (secondary and tertiary) are not af-
fordable for many due to high out-of-pocket expenditures
(mainly form of co-payments) [5]. In 2011, out-of-pocket
expenditure was 60% of total health expenditures [3].

Iran’s health expenditure has been increasing rapidly
over the last decade [5]. This trend is being driven by an
ageing population, a rising prevalence of non-communi-
cable and chronic diseases, an increase in the use of health
technologies, a rise in domestic drug manufacturing and
increasing prescription and consumption of medicines
[6-8]. At the same time, the Iranian health system is being
criticized for inefficient resource allocation, providing ser-
vices without cost-effectiveness considerations, failing to
regulate the private sector and over-utilization of new
technologies [9-12]. Resource allocation decisions in Iran’s
healthcare system, have historically been based on implicit
criteria such as pre-existing service availability, afforda-
bility of the insurance organisations and providers and
political pressure [5,12]. Recently, interest in evaluating
efficiency including estimating efficiency of health care
providers [6-8] and economic evaluation of interventions
and new technologies has been growing in Iran, like
many other Asian countries [13]. The government and
MOHME have developed various strategies to improve
both the efficiency and equity of resource allocation,
including; establishing the Ministry of Welfare and Social
Security (MWSS) in 2005, incorporating all health insu-
rance organisations under MWSS with the aim of separa-
ting the health care providersy MOHME from the financiers
[5,11], and establishing the Technology Assessment Unit
within MOHME in 2007 [14]. Despite these efforts, the
extent to which evidence from economic analyses is used
to inform resource allocation in national strategic planning
and decision-making remains unclear [5,12,15].

Despite an increase in the number of economic eva-
luation studies worldwide, concern about the quality of
these studies, among other factors, has been one of the
major barriers which limit their application by policy-
makers [16-18]. In response to this policy concern,
several guidelines have been developed to assess the
quality of economic evaluation studies [1,19,20] and
many systematic review studies has been conducted in
different countries [21-25]. Arguably, these reviews focus
disproportionately on high-income countries.

While a number of economic evaluations have been
conducted in Iran, no known study has systematically
reviewed the quality of Iranian economic evaluations.
The purpose of this study was to provide a review of the
state of economic evaluation within the context of Iran.
Specifically, this review assessed whether Iranian eco-
nomic evaluation studies had been performed according
to current international standards and therefore whether
their results are likely to prove useful to policy makers.
Moreover, this study examined whether these studies
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were aimed at those conditions generating a higher
burden of disease in Iran.

Methods

Literature search and study selection

A literature search was conducted independently by the
first author in December 2011 and then verified by the
second author and updated in May 2012. The search was
performed using the following international databases:
Medline/Pubmed, Embase, Web of Science, NHS
Economic Evaluation Database (EED), Econlit and Google
scholar. To identify articles published in national journals
(both in Persian and English), the Scientific Information
Database (SID) website was searched. In addition, the
references of retrieved articles were manually searched for
further papers. The search was continued until no new
articles were found. The keywords used for the literature
search were: “cost analysis”, “cost*” “economic evaluation”,
“cost-effective”, “cost-saving”, “cost-effectiveness”, “cost-
utility”, “cost-benefit”, “cost-minimisation” and “Iran*” in
the title or abstract of the articles. The full search strategy
is available in Additional file 1. Studies were included in
the review on the basis of the following inclusion criteria:

e Full economic evaluation, i.e., comparative analysis
of costs and outcomes of at least two interventions
[1] (e.g., cost minimization analysis [CMA],
cost-effectiveness analysis [CEA], cost-utility
analysis [CUA] or cost-benefit analysis [CBA]);

e Studies used primary or secondary data;

e Original articles published in international and
Iranian journals;

e Published in English and Persian (Farsi) languages;

e Applied to the Iranian context;

e Published prior to (June) 2012.

Data extraction and critical appraisal

Relevant papers were selected by screening the titles and
abstracts (first step) and entire articles (second step) ac-
cording to the inclusion criteria listed above. Screening
of articles was conducted independently by HHB and
AAK. Any disagreements about eligibility between the
authors were solved through subsequent discussion with
JSW.

Assessment of the quality of included studies was done
using a questionnaire adapted from existing guidelines,
checklists and other review articles of economic evalua-
tions [1,19,20,24,26]. The questionnaire included both
general information and economic evaluation features of
the selected articles. General information included: year
of publication, journal in which the study was published
(national or international), affiliation of the first author
(medical or non-medical), type of journal (medical, non-
medical), language (English or Persian) and geographical
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location covered by the study. The main economic eva-
luation features of the questionnaire included method of
economic evaluation (CMA, CEA, CUA, CBA), study de-
sign, perspective (both stated and evaluated), type of sensi-
tivity analysis performed, time horizon, type of outcome
and its description, disease investigated, intervention type,
description of intervention (competitors), type of data
used (primary or secondary), types of costs included and if
they were measured and valued properly, sample size,
funding source, whether economic evaluation was the
primary study goal, whether discounting were performed
(if the costs and/or outcomes were from a study period
of >1 year) and whether generalisability of results was
discussed. Both first and second authors reviewed the se-
lected articles independently and extracted the informa-
tion into predesigned forms in Excel. Any disagreements
were solved through subsequent discussion.

To investigate whether the published studies targeted
high priority interventions, a study of the burden of
disease and injuries in Iran was used to identify high
burden health problems in the country [6]. The study,
which used methods developed by the World Health
Organization (WHO) [27] for national burden of disease
(NBD) studies, measured disease burden in terms of
disability-adjusted life years (DALYs) in the Iranian
population in 2003. In any resource constrained environ-
ment, economic evaluation studies should ideally pro-
vide evidence on cost-effectiveness of interventions to
address diseases with a high burden [2]. Therefore, ana-
lysing the disease burden and available evidence from
economic evaluation studies would provide useful infor-
mation for researchers and policy makers to establish
gaps in knowledge and priorities for future study. This
same approach has been previously used by a number of
other researchers [2,28,29].

Results

A total of 258 articles were identified by the literature
search, of which 150 articles were excluded at the initial
stage because they violated basic inclusion criteria
(Figure 1). The full-texts of 108 articles were then
reviewed and a further 78 articles were dropped because
they failed one or more inclusion criteria. The remaining
30 articles [30-59] met the inclusion criteria of the study.
Details of the reviewed studies are presented in Additional
file 2: Table S1 and Additional file 3: Table S2.

General characteristics of included studies

As can be seen from the Figure 2, the numbers of full
economic evaluation papers are scarce. Of the included
articles, 17 (57%) were published in Persian. General cha-
racteristics of the reviewed studies are presented in Table 1.
The majority of the papers (77%) were published in me-
dical journals rather than specialized health economics or
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health care sciences journals, and in twenty-two papers
(73%) the first authors had medical/clinical affiliations.
Most studies (85%) covered sub-national geographical
locations (province level), and only five studies had
national coverage (Table 1).

Economic features and quality of included studies

Table 2 reports economic and methodological features of
the selected studies and Table 3 shows the extent to which
these studies meet the recommendations for good repor-
ting of economic evaluations. Of the 30 reviewed studies,
21 studies were CEA (70%). In terms of study design, most
studies were observational (43%) following by randomized
controlled trials (RCT) (27%). Only 6 studies (20%) em-
ployed a modelling approach, which among them, type of
the model used was not specified in two studies [34,38].
While most studies did not specify their perspective
(77%), we assessed the perspective of the studies, as shown
in Table 2. The health care system/provider (77%) was the
most frequent perspective. Two studies [30,58] stated
their perspective as societal. The majority of the studies
did not perform any sensitivity analysis (73%) and those
that did so [30,32,36-39,47,58] mainly conducted one-way
sensitivity analysis (17%).

The analysis showed that 40% of the studies failed to
report their time horizon clearly. Among those that did
report the timeline, eight (27%) had time horizons of less
than one year, five (17%) between 1 to 10 years and five
over 10 years.

Among CUA studies (ie. studies using comprehensive/
composite outcome measures such as quality-adjusted life
years [QALYs] or DALYs as their primary outcome mea-
sure) three studies used QALYs [35,37,38] and two DALYs
[39,52] as the primary effectiveness measure. Among the
three studies using QALYs, one used utility scores ob-
tained from other countries [38].

Among CEA studies (ie. studies using intermediate
measures or natural units such as deaths prevented or
cases detected as the primary outcome measure), the ma-
jority 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/saved”.

Only four CBA studies were performed in the context
of Iran [41,42,48,56]. However, after evaluating these stud-
ies closely using the criteria recommended by Drummond,
et al. [1] and Zarnke, et al. [18], these studies were not
fully measured the benefits of the interventions under
investigation. The benefits in these studies have been
defined as cost savings (mainly savings in medical costs)
without measuring and valuing the monetary values of
health gained by the intervention.

More than half (56%) of the reviewed studies focused on
curative services including surgical/medical procedures
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Identified studies from database search
Total=258 (Pubmed= 42;.Web of
Science=46; Econlit=17; Embase=19;
EED=19; SID:97; and Google Scholar=18)

Excluded according to inclusion
criteria after screening abstracts
(n=150)

- Not original (55)

- Not economic evaluation (54)

- Not related to Iran (6)

- Conference/meetings (22)

- Not in human (1)

- Duplicates (9)

- No full-text (3)

A 4

Potential Economic
Evaluation studies
(n=108)

A 4

Excluded according to inclusion criteria
after screening entire article (n=78)

- Partial economic evaluation (22)

- Cost-of-illness (27)

- Not EE (burden of disease, no
intervention etc.) (28)

- Not original (1)

A 4

Final sample of full
economic evaluation
studies (n=30)

Figure 1 Flowchart of article selection.
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(10 studies, 33%) and pharmaceutical interventions
(7 studies, 23%). Other studies evaluated screening/
diagnostic procedures (10 studies, 33%) and primary pre-
ventive care (2 studies, 7%). Only one study (3%) evaluated
a mode of delivery of care.

The source of cost and outcome data was clearly spe-
cified in the majority of studies (80% for costs and 97%
for outcomes). In 73% of cases, cost and outcomes data
were gathered through primary data collection. In those
studies collecting primary data, the median sample size
was 120, ranging from 30 to 1,165,169. Three studies
used a hypothetical cohort [34,39,58] and three studies
did not clearly specify their sample size [30,38,52].
Among those studies using secondary data (8 studies),
cost data were usually collected from national surveys/
reports or previous studies conducted in Iran. In four

studies, outcomes data were obtained from studies
conducted in settings other than Iran [30,32,34,38].

All studies included direct medical costs, however only
four studies (13%) included direct non-medical costs
[32,39,56,58]. Among the two studies that adopted a so-
cietal perspective [30,58], none estimated productivity
loss and intangible costs. It is important to identify the
relevant cost items for each intervention, to measure the
resources used (in their physical units), and to value
these resources (by their prices) properly. Only 9 studies
(30%) identified all relevant costs related to each alterna-
tive intervention, considering their perspective. In most
cases, only the costs of medicine and hospitalization
were included and capital costs (such as building and
equipment) and the cost of medical supplies were not
often calculated. The data about hospitalisation costs



Haghparast-Bidgoli et al. Cost Effectiveness and Resource Allocation 2014, 12:15

http://www.resource-allocation.com/content/12/1/15

M English Persian

No. of included articles

) I
0 T T T T
P

P & & & > & o
T T NN S S SSS
O S e T S N

Publication year

QS N O
» ™
A

q
N )

Figure 2 Included studies by language and publication year.

were mainly extracted from patients’ hospital records or
obtained from the patients’ hospital bills. Six studies
[30,34,36,37,48,58] described clearly how they measured
and valued their cost components. Out of the 12 studies
in which the reported time horizon was more than one
year, only two studies discounted both costs and out-
comes at the same time [39,42]. A further two studies
discounted either costs [30] or outcomes [48] only. The
common discount rate utilised in the studies was 3%.
Only 5 studies [32,35,36,38,39] calculated and reported
incremental cost-effectiveness ratios (ICER). Three stu-
dies [41,42,48] reported benefit-cost ratios (BCR). Al-
though discussing the generalizability of results to the
national level or to other settings can be an important
element of an economic evaluation, the majority of
reviewed studies (87%) failed to do so. Only four studies
discussed the issue of generalizability to other settings to
some degree.

Figure 3 compares the criteria for good reporting of
economic evaluations. Based on the figure the English

Table 1 General characteristics of the included studies

Variable Categories N (%)
Affiliation of the first author Medical/Clinical 22 (73)
Non-medical* 8 (27)
Where journal published International 11 37)
Regional 2(7)
National 17 (57)
Type of journal Medical 23 (77)
Non-medical** 7 (23)
Language published English 13 (43)
Persian 17 (57)
Geographical location National 5(17)
Sub-national 25 (83)

*Including epidemiology, health economics, health management etc.
**Including public health, health economics, health policy and management,
economics etc.
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language studies, which were published in international
journals, more often adhered to the recommendations
for good reporting of economic evaluations compare to
the Persian language studies.

Figure 4 shows the distribution of full economic eva-
luation studies by disease category, compared to the bur-
den of disease in the country. Based on the figure, the five
major areas of health problems in Iran are injuries (with
28% of DALYs), mental health (with 16% of DALYs), circu-
latory system diseases (with 11% of DALYs), perinatal con-
ditions (with 8% of DALYs) and musculoskeletal system
diseases (with 6% of DALYs). There are no economic
evaluation studies for the three disease categories with the
highest burdens, namely, injuries, perinatal conditions and
musculoskeletal system diseases. Moreover, only one study
investigated mental disorders, which accounted for 16% of
burden of disease in the country. The most common dis-
eases category covered by the economic evaluation studies
are “Endocrine, nutritional and metabolic diseases” (n =5,
17%, in this group Congenital hypothyroidism was investi-
gated by four studies) and “Pregnancy, childbirth and the
puerperium” (n=4, 13%). “Circulatory system diseases”,
“Cancers” and “Blood and blood-forming organs diseases”
were other disease groups covered by the studies (in each
group, n = 3 or 10%).

Discussion

High quality economic evaluation data on interventions
targeting high burden of diseases are important to aid
informed decision-making and resource allocation. This
study enumerates the availability of economic evaluation
studies and critically assesses the quality of those data in
the Iranian context. The findings showed that the num-
ber of economic evaluation studies in Iran is limited.
This is comparable with settings such as Bangladesh
[60], Nigeria [26], Saudi Arabia [61], Zimbabwe [62],
and lagging behind countries such as Thailand [29],
South Korea [24], India [63] and South Africa [64]. The
number of available studies remains very low compared
with high-income countries where economic evaluation
is a relatively well-established and formal part of the
policy making process [21,65]. The findings from this
review also showed that many published Iranian eco-
nomic evaluation studies did not meet current inter-
national standards and were of sub-optimal quality.

The review showed that CEA was the most frequently
published economic evaluation in Iran. The relative ease
of obtaining effectiveness data in the form of interme-
diate outcomes or natural units, and the application of
arguably more straightforward computational methods
in these types of evaluations [60] are two features that
make CEA a practical method of analysis in many set-
tings. This approach may be particularly attractive, when
collecting comprehensive outcome measures such as
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Table 2 Economic features of the included studies

Table 2 Economic features of the included studies

Feature N % (Continued)

Type of economic evaluation Type of costs included

CEA 21 70 Direct medical costs 30 100

CUA 5 17 Direct non-medical costs 4 13

CBA 4 13 Indirect costs (Productivity loss) 0 0

Study design

RCT 8 27 DALYs and QALYs are time intensive and expensive to

Quasi-experimental 3 10 collect. CEA is useful in situations where outcome mea-

Modelling 6 20 sures of 1ntcervent10ns under investigation are‘ similar.

Observational ; . tive etc) - ” However, since the outcome measure may differ for
servationa rospective, retrospective etc. . . .

) prose P different interventions, CEA can seldom be used to
Perspective evaluated make comparisons across a broad set of interventions
Societal 0 0 [1]. Taking into account this limitation, CUA or CBA
Government 3 10 arguably provide better tools for policy makers allocating
Healthcare system/Healthcare provider 23 77 resources across different health care programmes or
Third party ) 7 even across different sectors [1]‘. ‘

‘ Considering resource constraints, it would be expected
Patients 1 3 . . . . .

_ that economic evaluations focus on interventions for dis-
Mixed ! 3 eases that have a significant impact on population health.
Type of sensitivity analysis However, the findings of the current review showed that
One-way analysis 5 17 the majority of economic evaluation studies concentrate
Multi-way analysis 1 3 on a small number of disease categories which do not in-
Univariate/multivariate regression 1 3 clude some of Iran’s major health problems. For example,
Probabilistic analysis 1 3 Table 3 Extent to which the published evaluations met
Not performed 22 73 recommendations for good reporting of economic

] ) evaluation studies [1,20]

Time horizon
Criteria Number of studies fulfilling %
<=1 year 8 27 recommendation (n/N)
1-10 years 5 7 Competing alternatives clearly 18/30 60
Over 10 years 5 17 described
Not specified 12 40 Economic evaluation as primary 22/30 73
objective
Type of outcome ) .
Time horizon stated 18/30 60
QALY/DALY 5 17 ) o
Perspective specified 7/30 23
Intermediate (physiological, functional, etc)) 21 70 )
All important and relevant costs 9/30 30
Monetary 4 13 for each alternative identified
Level of care and intervention type All'included cost measured 14/30 47
Primary prevention 2 7 appropriately
Curative (Surgical/Medical procedure) 10 33 Al included costs valued 12/30 40
appropriately
Curative (Ph tical 7 23

urative (Pharmaceuticals) Sources of cost data included 24/30 80
Di i i d ti 10 33

lagnostic/screening (secondary prevention) Sources of outcome data included ~ 29/30 97
Mode of deli f 1 3

ode of delivery ot care ICER/ BCR/NPV calculated and 8/30 27
Type of data used reported
Primary data 22 73 Cost discounted 3/12 25
Secondary data 4 13 Outcome discounted 3/12 25
Mixed 4 13 Sensitivity analysis performed 8/30 27

Generalisability of findings discussed  4/30 13
Funding sources disclosed 10/30 33

ICER: Incremental Cost-Effectiveness Ratio, BCR: Benefit-Cost Ratio, NPV: Net
Present Value.
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Funding sources disclosed

Generalisability of findings discussed
Sensitivity analysis performed

Outcome discounted

Cost discounted

ICER/ BCR or NPV calculated and reported
Sources of outcome data included

Sources of cost data included

evaluations

All included costs valued appropriately

All included cost measured appropriately

All important and relevant costs for each alternative identified
Perspective specified

Time horizon stated

Criteria on good reporting of economic

Economic evaluation as primary objective

Competing alternatives clearly described

\

Figure 3 Comparing the criteria for good reporting of economic evaluations between English and Persian language studies.
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injuries and mental disorders, two disease categories
which contribute more than 40% to burden of disease in
the country [6] and are likely to increase in the future [6],
are strongly underrepresented in the Iranian economic
evaluation literature. In addition, the findings show that
researchers have paid a great deal of attention to curative
interventions, while relatively little attention has been
given to preventive interventions and care delivery stra-
tegies. These findings are consistent with previous studies
[2,28,29]. A mismatch of economic evaluations with dis-
ease burden does not necessarily indicate inefficient re-
source allocation. It is possible that studies do not focus
on high burden illnesses because there are few effective
interventions for some health conditions. It is also possible

that there exist a number of well-established, cost-effective
interventions for some disease categories and as such new
work in the area is not required. Difficulties in obtaining
data on the effectiveness of interventions in some areas,
such as mental disorders, can be another barrier to the
conduct of evaluations for high burden illnesses. The
interest of researchers and funding agencies could also
play a role as the majority of research in Iran is funded by
universities or other governmental research centres. Mul-
tiple criteria including equity and social justice are fre-
quently used to determining health priorities and the
burden of disease is only one of those criteria [2,28,66].
Nonetheless, we believe that comparing the priorities
reflected in the evidence regarding the burden of disease,
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Figure 4 Comparison of the proportion of overall disease burden and the proportion of full economic evaluation publications in Iran
since 1999.




Haghparast-Bidgoli et al. Cost Effectiveness and Resource Allocation 2014, 12:15

http://www.resource-allocation.com/content/12/1/15

with those reflected in the economic evaluation literature
in Iran can provide a useful starting point for discussing
future priorities for economic evaluation research.

The review indicated that the Iranian economic eva-
luation studies had low adherence to good practice criteria
for the reporting of economic evaluations and suffer from
several methodological flaws. The perspective of an eco-
nomic evaluation study is an important issue as it affects
the measurement of both costs and outcomes of interven-
tions. Yet few of the reviewed studies (only 23%) specified
their perspective. This suggests that many authors are un-
aware of the importance of the perspective adopted and
its effect on the costs and outcomes. Among the studies
which stated their perspective, many failed to include all
appropriate costs associated with their chosen perspective.
For example, two studies [30,58] stated their perspective
as societal but they didn’t measure indirect costs asso-
ciated with their interventions and those studies that had
taken a healthcare system or provider as their perspective,
failed to include capital or equipment costs and some re-
current costs (e.g. overhead costs). In the context of Iran,
obtaining data to estimate capital and overhead costs, par-
ticularly in hospital settings where most of the reviewed
studies are based, might be difficult. Moreover, some part
of these costs is usually incorporated in the inpatients and
outpatients’ costs or hospital bills, which many of the
reviewed studies included in their analysis. Using hospital
charges/bills (and also health care tariffs) in economic
evaluation have been criticised since they may not reflect
the actual costs [1,67]. In the context of Iran in particular,
hospital charges do not reflect true hospital costs due to
government subsidies for hospital services and medicines
[68]. Moreover, the effects of adverse events associated
with interventions on use of resources and outcomes were
also rarely [37,53] included in the reviewed studies. Lack
of transparency in reporting intervention costs, was an-
other important shortcoming of the reviewed studies. In
some studies [31,40,43,44,55] it becomes impossible to as-
certain what authors had actually done. Many studies
failed to describe clearly how they measured and valued
costs and did not provide details on type and quantities of
resources and their price, which limits the possibility of
replicating the evaluation in other settings.

Moreover, few studies calculated and reported ICER.
Instead of an ICER, some studies reported the average
cost-effectiveness ratio (i.e. total cost divided by total ef-
fect for the interventions being compared), which can
flaw the conclusion of the evaluation and limit direct
comparison between interventions. This is because an
average ratio implies the comparison of each alternative
with a hypothetical intervention with no costs and no
effects [69].

A major weakness of the economic evaluation studies
in the Iranian setting was the limited use of sensitivity
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analysis to explore the effect of uncertainty on findings.
Only 27% 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 also
facilitate consideration of the generalisability of findings
to other settings [70]. Moreover, the review also showed
that very few Iranian economic evaluation studies dis-
counted costs and/or outcomes when the study period
was more than one year. None of the studies provide
justification for the discount rate used, even if that rate
was zero, and none performed a sensitivity analysis on
the rate used.

Low adherence to good practice for the conduct of eco-
nomic evaluations and the other methodological shortcom-
ings discussed above are not unique to the Iranian setting.
Systematic reviews of economic evaluation studies in some
other settings (both developed and developing countries)
have reported similar shortcomings [21,23,24,26,29,60-65].
For this reason, many countries have developed formal
and informal guidelines to standardize and improve the
quality of economic evaluation in health care [71].

Limitations of the review

Admittedly, this review may suffer from some limitations.
This study included only published literature in peer-
reviewed journals and excluded grey literature such as
government reports, pharmaceutical company reports, aca-
demic theses and conference proceedings. The inclusion of
only published literature might have introduced publica-
tion bias, since studies with positive results are more likely
to be published than studies with negative findings
[72-74]. In addition, although the database used for
searching the studies published in Persian consisted of the
majority of journals published in Iran, some journals or
studies may not have been included in this database. Fur-
thermore, as in any review study, it is difficult to rule out
selection bias or disagreement between the criteria of the
reviewers. To minimise this bias, we used pre-defined in-
clusion criteria and discussion of disagreement between
the investigators throughout of the review process.

Conclusion

The findings of this review indicate that the literature on
economic evaluation in Iran is still at an early stage and
these evaluations suffer from significant methodological
flaws. Furthermore, the review reveals that economic
evaluation studies have not focused on Iran’s most sig-
nificant health problems i.e. those contributing most to
the country’s burden of disease. Although interest in
using inputs from economic evaluation and HTA studies
has increased in Iran, evidence still points to scarce
demand for and utilisation of these inputs by policy
makers. This itself might undermine incentives to im-
prove the quality of economic evaluation studies.
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The findings from this study suggest that Iranian eva-
luations might benefit from the establishment of clear
national guidelines on the conduct of economic evalua-
tions. In addition, capacity building of local scientists in
the conduct of economic evaluations may be a priority
area in the future. This would require additional invest-
ment in the teaching of economic evaluation in Iranian
universities and the training of health professionals and
policy makers in the use of economic data. Moreover,
priority areas for future economic evaluation should be
established by collaboration between researchers across
disciplines, and in communication with policy makers —
taking explicit account of the national burden of disease.

Additional files

Additional file 1: Search syntax.

Additional file 2: Table S1. Summary characteristics of the studies
reviewed (n = 30).

Additional file 3: Table S2. Assessing quality of the studies reviewed
using the criteria for good reporting of economic evaluations.

Abbreviations

GNI: Gross national income; GDP: Gross domestic production;

MOHME: Ministry of health and medical education; MWSS: Ministry of
Welfare and Social Security; EED: Economic evaluation database;

SID: Scientific information database; CMA: Cost minimization analysis;

CEA: Cost-effectiveness analysis; CUA: Cost-utility analysis; CBA: Cost-benefit
analysis; WHO: World Health Organization; NBD: National burden of disease;
RCT: Randomized controlled Trials; DALY: Disability-adjusted Life Years;
QALY: Quality-adjusted Life Years; ICER: incremental cost-effectiveness ratio;
BCR: Benefit-cost ratios; NPV: Net present value.

Competing interests

The authors declare that they have no competing interests. No funding has
been received for the conduct of this study and/or preparation of this
manuscript.

Authors’ contributions

HHB and AAK were involved in the study conception and design, literature
search, designing checklist, data analysis, interpretation of the data, and
writing the manuscript. JSW was involved in the study design, results
interpretation, and finalization of the manuscript. All authors read and
approved the final manuscript.

Acknowledgement
The authors would like to thanks Dr Neha Batura for her valuable comments
on this paper.

Author details

'Institute for Global Health, University College London, London, UK. *Health
Economics Unit, Department of Clinical Sciences-Malmd, Lund University,
Lund, Sweden. 3Department of Health Management and Economics, School
of Public Health, Tehran University of Medical Sciences, Tehran, Iran.
“Department for Global Health and Development, London School of
Hygiene and Tropical Medicine, London, UK.

Received: 27 June 2013 Accepted: 28 June 2014
Published: 11 July 2014

References

1. Drummond MF, Sculpher MJ, Torrance GW, O'Brien BJ, Stoddart GL:
Methods for the Economic Evaluation of Health Care Programmes.
Third editionth edition. Oxford: Oxford University Press; 2005.

20.

21

22.

23.

24,

25.

Page 9 of 11

Catala-Lopez F, Garcia-Altes A, Alvarez-Martin E, Genova-Maleras R,
Morant-Ginestar C, Parada A: Burden of disease and economic evaluation
of healthcare interventions: are we investigating what really matters?
BMC Health Serv Res 2011, 11:75.

World Health Organization: Country profile of Iran. WHO; 2014. Available at:
http://www.who.int/countries/irn/en/ (Accessed Jan 20, 2014).

Mehrdad R: Health System in Iran. The Japan Medical Association Journal
(JMAJ) 2009, 52(1):69-73.

Davari M, Haycox A, Walley T: The Iranian health insurance system;

past experiences, present challenges and future strategies. /ran J Public
Health 2012, 41(9):1-9.

Naghavi M, Abolhassani F, Pourmalek F, Lakeh M, Jafari N, Vaseghi S,
Mahdavi Hezaveh N, Kazemeini H: The burden of disease and injury in
Iran 2003. Popul Health Metr 2009, 7:9.

Shadpour K: Health sector reform in Islamic Republic of Iran.

Hakim Research Journal 2006, 9(3):1-18.

AhmadKiadaliri A, Haghparast-Bidgoli H, Zarei A: Measuring Efficiency of
General Hospitals in the South of Iran. World Appl Sci J 2011,
13(6):1310-1316.

World Bank: Islamic Republic of Iran, Health Sector Review, Volume II:
Background Sections. Human Development Sector, Middle East and North
Africa: The World Bank Group; 2007.

Davari M, Haycox A, Walley T: Health Care Challenges in Iran. Iranian
Journal of Public Health 2005, 34(sup):30-31.

Ibrahimipour H, Maleki MR, Brown R, Gohari M, Karimi I, Dehnavieh R:

A qualitative study of the difficulties in reaching sustainable universal
health insurance coverage in Iran. Health Policy Plan 2011, 26(6):485-495.
Palesh M, Tishelman C, Fredrikson S, Jamshidi H, Tomson G, Emami A:

We noticed that suddenly the country has become full of MRI. Policy
makers’ views on diffusion and use of health technologies in Iran.
Health Res Policy Syst 2010, 8:9.

Doherty J, Kamae |, Lee KKC, Li H, Li SC, Liu GG, Tarn YH, Yang BM: What is
next for pharmacoeconomics and outcomes research in Asia? Value
Health 2004, 7(2):118-132.

Doaee SH, Olyaeemanesh A, Emami SH, Mobinizadeh M, Abooee P, Nejati
M, Zolani GS: Development and Implementation of Health Technology
Assessment: A Policy Study. lranian Journal of Public Health 2013, 42:50-54.
Palesh M, Fredrikson S, Jamshidi H, Jonsson PM, Tomson G: Diffusion of
magnetic resonance imaging in Iran. Int J Technol Assess Health Care 2007,
23(2):278-285.

Jefferson T, Demicheli V, Vale L: Quality of systematic reviews of economic
evaluations in health care. Jama 2002, 287(21):2809-2812.

Yothasamut J, Tantivess S, Teerawattananon Y: Using economic evaluation
in policy decision-making in Asian countries: mission impossible or
mission probable? Value Health 2009, 12(Suppl 3):526-30.

Zarnke KB, Levine MA, O'Brien BJ: Cost-benefit analyses in the health-care
literature: don't judge a study by its label. J Clin Epidemiol 1997,
50(7):813-822.

Drummond MF, Jefferson TO: Guidelines for authors and peer reviewers
of economic submissions to the BMJ. The BMJ Economic Evaluation
Working Party. BIM 1996, 313(7052):275-283.

Evers S, Goossens M, de Vet H, van Tulder M, Ament A: Criteria list for
assessment of methodological quality of economic evaluations:
Consensus on Health Economic Criteria. Int J Technol Assess Health Care
2005, 21(2):240-245.

Dalziel K, Segal L, Mortimer D: Review of Australian health economic
evaluation - 245 interventions: what can we say about cost effectiveness?
Cost Eff Resour Alloc 2008, 6:9.

Neumann PJ, Stone PW, Chapman RH, Sandberg EA, Bell CM: The quality
of reporting in published cost-utility analyses, 1976-1997. Ann Intern Med
2000, 132(12):964-972.

Cooper N, Coyle D, Abrams K, Mugford M, Sutton A: Use of evidence in
decision models: an appraisal of health technology assessments in the
UK since 1997. J Health Serv Res Policy 2005, 10(4):245-250.

Lee KS, Brouwer WB, Lee SI, Koo HW: Introducing economic evaluation
as a policy tool in Korea: will decision makers get quality information?
a critical review of published Korean economic evaluations.
Pharmacoeconomics 2005, 23(7):709-721.

Schwappach DL, Boluarte TA: HEE-GER: a systematic review of German
economic evaluations of health care published 1990-2004. BMC Health
Serv Res 2007, 7:7.


http://www.biomedcentral.com/content/supplementary/1478-7547-12-15-S1.docx
http://www.biomedcentral.com/content/supplementary/1478-7547-12-15-S2.docx
http://www.biomedcentral.com/content/supplementary/1478-7547-12-15-S3.docx
http://www.who.int/countries/irn/en/

Haghparast-Bidgoli et al. Cost Effectiveness and Resource Allocation 2014, 12:15

http://www.resource-allocation.com/content/12/1/15

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41,

42.

43.

44,

45.

46.

Gavaza P, Rascati KL, Oladapo AO, Khoza S: The state of health economic
evaluation research in Nigeria: a systematic review. Pharmacoeconomics
2010, 28(7):539-553.

Murray C, Lopez A: The Global Burden Of Diseases: A Comprehensive
Assessment Of Mortality And Disability From Diseases, Injuries And Risk Factors
In 1990 And Projected To 2020. WHO and World Bank: Harvard School of
Public Health; 1996.

Neumann PJ, Rosen AB, Greenberg D, Olchanski NV, Pande R, Chapman RH,
Stone PW, Ondategui-Parra S, Nadai J, Siegel JE, Weinstein MC: Can we
better prioritize resources for cost-utility research? Med Decis Making
2005, 25(4):429-436.

Teerawattananon Y, Russell S, Mugford M: A systematic review of
economic evaluation literature in Thailand: are the data good enough to
be used by policy-makers? Pharmacoeconomics 2007, 25(6):467-479.

Adibi P, Rezailashkajani M, Roshandel D, Behrouz N, Ansari S, Somi MH,
Shahraz S, Zali MR: An economic analysis of premarriage prevention of
hepatitis B transmission in Iran. BMC Infect Dis 2004, 4:31.

Aslanabadi S, Ghalehgolab-Behbahan A, Zarrintan S, Jamshidi M, Seyyedhejazi
M: Transanal one-stage endorectal pull-through for Hirschsprung's
disease: a comparison with the staged procedures. Pediatr Surg Int 2008,
24(8):925-929.

Nakhaee N, Mirahmadizadeh AR, Gorji HA, Mohammadi M: Assessing the
cost-effectiveness of contraceptive methods in Shiraz, Islamic Republic
of Iran. East Mediterr Health J 2002, 8(1):55-63.

Azizi F, Ataie L, Hedayati M, Mehrabi Y, Sheikholeslami F: Effect of long-term
continuous methimazole treatment of hyperthyroidism: comparison with
radioiodine. Eur J Endocrinol 2005, 152(5):695-701.

Allameh Z, Davari M, Emami MH: Cost-effectiveness analysis of colorectal
cancer screening methods in Iran. Arch Iran Med 2011, 14(2):110-114.
Yaghoubi M, Aghayan HR, Ajmand B, Emami-Razavi SH: Cost-effectiveness
of homograft heart valve replacement surgery: an introductory study.
Cell Tissue Bank 2011, 12(2):153-158.

Daliri AA, Haghparast H, Mamikhani J: Cost-effectiveness of prophylaxis
against on-demand treatment in boys with severe hemophilia A in Iran.
Int J Technol Assess Health Care 2009, 25(4):584-587.

Bastani P, Kiadaliri AA: Cost-Utility Analysis of Adjuvant Therapies

for Breast Cancer in Iran. Int J Technol Assess Health Care 2012,
28(2):110-114.

Rasekh HR, Imani A, Karimi M, Golestani M: Cost-utility analysis of immune
tolerance induction therapy versus on-demand treatment with recombinant
factor VII for hemophilia A with high titer inhibitors in Iran. Clinicoecon
Qutcomes Res 2011, 3:207-212.

Shamshiri AR, Yarahmadi S, Forouzanfar MH, Haghdoost AA, Hamzehloo G,
Naieni KH: Evaluation of Current Guthrie TSH Cut-off Point in Iran
Congenital Hypothyroidism Screening Program: A Cost-Effectiveness
Analysis. Arch Iran Med 2012, 15(3):136-141.

Gholipour C, Shalchi RA, Abassi M: Efficacy and safety of early
laparoscopic common bile duct exploration as primary procedure in
acute cholangitis caused by common bile duct stones. J Laparoendosc
Adv Surg Tech A 2007, 17(5):634-638.

Delavari AR, Yarahmadi SH, Birjandi R, Mahdavi AR, Norouzi Nejad A, Dini M:
Cost-Benefit Analysis of the Neonatal Screening Program
Implementation for Congenital Hypothyroidism in I. R. Iran. Int J
Endocrinol Metab 2006, 4(2):84-87.

Yarahmadi SH, Tabibi SJ, Aimohammadzadeh KH, Ainy E, Gooya MM,
Mojarrad M, Delgoshaei B: Cost-Benefit and Effectiveness of Newborn
Screening of Congenital Hypothyroidism: Findings from a National
Program in Iran. Int J Endocrinol Metab 2010, 8(1):1-6.

Shafiei A, AliMohamadi S, Zamani M, Nasrollahi S, Radnia N: Maternal and
fetal complications with expecting treatment and labour induction after
40th week of gestational age. The Journal of Qazvin University of Medical
Sciences 2003, 28(Autumn Supplement):77-80.

Abolghasemi H, Eshghi P, Rahiminejhad S, Hatami S: Evaluation and cost-
effectiveness of prevention program of major Thalassemia in Sistan &
Balouchestan and Fars provinces. Hakim 2006, 8(4):8-14.

Sharifi F, Ghasemi S, Abniki M, Nazari N: Evaluating effectiveness and cost-
benefit of influenza vaccination among Kahrizak Elderly Nursing Home
Residents. Salmand 2007, 2(5):370-378.

Memarian R, Mohammadi E, Armat MR: Compare complications, costs and
direct care of the heparin lock procedure and the KVO procedure.
Journal of Zanjan University of Medical Sciences 1999, 7(28):48-54.

47.

48.

49.

50.

52.

53.

54.

55.

56.

57.

59.

60.

62.

63.

64.

65.

66.

67.

Page 10 of 11

Farajzadegan Z, Mirmoghtadaee P, Mehrabian F: Screening of
asymptomatic bacteriuria: Urinalysis or Urine culture? Which one is
more cost- effective? Journal of Isfahan Medical School 2008,
26(89):119-126.

Riahi L, Tofighi S, Ghanbari-Nikoo A: The Cost-benefit Analysis on Screening
Congenital Hypothyroeidism in Qazvin City live Born in 2008. Journal of
Medical Council of Islamic Republic of Iran 2012, 30(1):96-103.

Moafi A, Soheilipoor F, Amini A, Beheshti M: Comparing efficacy and side
effects of Pd-Grastim and Neupogen for prevention of neutropenia after
chemotherapy in children. fran J Pediatr 2006, 16(2):143-148.

Lotfalizadeh M, Teymoori M: Comparison of efficacy and safety of
nifedipine versus magnesium sulfatein treatment of preterm labor.
Iraninan Journal of Obstetrics Gynecology and Infertility 2009, 13(2):7-12.
Poorsadegh M, Khadivi E, Rezaei S, Sagheb-Hosseinpoor S, Gharaei SH,
Babaeyan M: The Comparative study of two treatment protocols in short
course control of symptoms of allergic rhinitis patients. The lranian
Journal of Otorhinolaryngology 2007, 19(48):71-77.

Karimi I, Zohour AR, Vianchi A: Cost-effectiveness analysis of dialysis and
kidney transplants using DALY in Shahid Hasheminejad Hospital. /ran
Journal of Health Administration 2005, 8(19):45-49.

Nasiri A, Nemat R, Arshadi FS, AliMohammadpoor R: Comparing costs and
complications of general anesthesia and spinal anesthesia in surgery of
patients above 55 years old in Mazandaran University of Medical
Sciences. Journal of Mazandaran University of Medical Sciencess 2006,
16(51):59-69.

Karimi-Aghdam MA, Samadi M, Ghafari S, Mahmoudpoor F: Comparing
treatment outcomes, complications and costs of occlusion of Patent
Ductus Arteriosus (PDA) with nonsurgical versus surgical methods.
Journal of Ardabil University of Medical Sciences 2008, 18(2):172-178.

Arab M: Comparing complications and costs of normal delivery or
caesarean after previous caesarean. Scientific Journal of Hamadan
University of Medical Sciences 2001, 8(2):29-33.

Ghazizadeh A: Cost-benefit of treating depressed patients in Kurdistan
primary health care system. Scientific Journal of Kurdistan University of
Medlical Sciences 2001, 5(19):14-16.

Behradmanesh S, Dehghan H, Tavasoli AA, Sarafzadeghan N, Sadeghi M,
Najafian J, Habibi HR: Comparing costs of methods for early diagnosis of
acute and non-typical chest pain with non-diagnostic ECG. Journal of
Isfahan Medical School 2002, 20(67):26-32.

Forouzanfar MH, Fotohi A, Majdzadeh SR, Jamali P: Comparing cost-
effectiveness of amblyopia screening by optometrists and trained
kindergarten staff. The quarterly Journal of the School of Public Health and
Institute of Public Health Research 2008, 6(3-4):87-99.

MirMohammad Sadeghi M, Masaeli Z, Jaberi MR: A comparison of
bloodless and classic methods of coronary artery bypass grafting in
Chamran hospital. Isfahan The Scientific Journal of Iranian Blood Transfusion
2004, 1(1):51-58.

Hoque ME, Khan JA, Hossain SS, Gazi R, Rashid HA, Koehlmoos TP, Walker DG:
A systematic review of economic evaluations of health and health-related
interventions in Bangladesh. Cost Eff Resour Alloc 2011, 9:12.

Al-Ageel SA: State of health economic evaluation research in Saudi
Arabia: a review. Clinicoecon Outcomes Res 2012, 4:177-184.

Gavaza P, Rascati K, Brown C, Lawson K, Mann T: The state of health
economic and pharmacoeconomic evaluation research in Zimbabwe:

A review. Curr Ther Res Clin £ 2008, 69(3):268-285.

Desai PR, Chandwani HS, Rascati KL: Assessing the quality of
pharmacoeconomic studies in India: a systematic review.
Pharmacoeconomics 2012, 30(9):749-762.

Gavaza P, Rascati KL, Oladapo AO, Khoza S: The state of health economic
research in South Africa: a systematic review. Pharmacoeconomics 2012,
30(10):925-940.

Drummond MF, Iglesias CP, Cooper NJ: Systematic reviews and economic
evaluations conducted for the National Institute for Health and Clinical
Excellence in the United Kingdom: a game of two halves? Int J Technol
Assess Health Care 2008, 24(2):146-150.

Jamison DT, Breman JG, Measham AR, Alleyne G, Claeson M, Evans DB,

Jha P, Mills A, Musgrove PH: Disease Control Priorities in Developing Countries.
Washington DC: World Bank; 2006.

Brouwer W, Rutten F, Koopmanschap M: Costing in economic evaluations.
In Economic Evaluation in Health Care: Merging Theory With Practice. Edited
by Drummond M, McGuire A. Oxford: Oxford University Press; 2001:68-93.



Haghparast-Bidgoli et al. Cost Effectiveness and Resource Allocation 2014, 12:15
http://www.resource-allocation.com/content/12/1/15

68. Haghparast-Bidgoli H, Saadat S, Bogg L, Yarmohammadian MH, Hasselberg
M: Factors affecting hospital length of stay and hospital charges
associated with road traffic-related injuries in Iran. BVIC Health Serv Res
2013, 13:281.

69. Drummond M, Sculpher M: Common methodological flaws in economic
evaluations. Med Care 2005, 43(7 Suppl):5-14.

70.  Walker D, Fox-Rushby JA: Economic evaluation of communicable disease
interventions in developing countries: a critical review of the published
literature. Health Econ 2000, 9(8):681-698.

71.  Hjelmgren J, Berggren F, Andersson F: Health economic guidelines—
similarities, differences and some implications. Value Health 2001,
4(3):225-250.

72. Freemantle N, Mason J: Publication bias in clinical trials and economic
analyses. Pharmacoeconomics 1997, 12(1):10-16.

73.  Bell CM, Urbach DR, Ray JG, Bayoumi A, Rosen AB, Greenberg D, Neumann
PJ: Bias in published cost effectiveness studies: systematic review. BMJ
2006, 332(7543):699-703.

74. Hillman AL, Eisenberg JM, Pauly MV, Bloom BS, Glick H, Kinosian B, Schwartz
JS: Avoiding bias in the conduct and reporting of cost-effectiveness
research sponsored by pharmaceutical companies. N £ngl J Med 1991,
324(19):1362-1365.

doi:10.1186/1478-7547-12-15

Cite this article as: Haghparast-Bidgoli et al: Do economic evaluation
studies inform effective healthcare resource allocation in Iran? A critical
review of the literature. Cost Effectiveness and Resource Allocation

2014 12:15.

Page 11 of 11

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at ( -
www.biomedcentral.com/submit BiolVed Central




	Abstract
	Review
	Introduction

	Methods
	Literature search and study selection
	Data extraction and critical appraisal

	Results
	General characteristics of included studies
	Economic features and quality of included studies

	Discussion
	Limitations of the review

	Conclusion
	Additional files
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgement
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


