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ABSTRACT

Introduction Dengue remains a public health threat that consumes a significant number of
resources for its prevention and control. This systematic review aimed to solidify
recent costing evidence in dengue management among South East Asian (SEA)
countries.

Methodology All studies conducted between 2010 and 2020 were retrieved using four
international databases i.e. PubMed, Scopus, Web of Science, and Emerald
Insight. The review was reported according to PRISMA guidelines. Quality
assessments were done independently by two reviewers using a checklist adapted
for the cost of illness studies.

Results We identified 13 original articles representing several SEA countries. Among
the common reported costing measure include total cost/ health expenditure;
direct medical cost; direct non-medical cost; and indirect cost. The estimated
total cost for dengue management varied between countries largely due to the
difference in the total incidence of dengue cases. The estimated cost spent on
dengue per capita GDP ranges from less than 0.001% to 0.1%, depending on the
recorded number of dengue cases of the year. The majority of the articles focused
on the economic burden from the perspective of treatment such as hospitalization
and ambulatory care.

Conclusion In a nutshell, the economic burden of managing dengue infection is costly and
the evidence suggests a steady increase in health expenditure with the growing
number of dengue cases.
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INTRODUCTION

Dengue is an arthropod borne disease caused by
dengue virus (DENV). The primary vector of
transmission is the female mosquito Aedes sp. This
vector is very competent in transmitting the virus
due to high adaptability and resilient characteristic
to sustain survival.!-?

Its impact on public health is imminent
especially to those living in tropical and sub- tropical
countries. The World Health Organization (WHO)
has estimated that around 390 million dengue
infection occurred per year and almost a third
manifested clinically.® Nevertheless, the illness
could lead to a significant amount of mortality.

Treatment option for dengue fever remains
symptomatic and supportive while admission may
be indicated in patients with warning sign. In some
country, regular out-patient follow-up is done to
ensure close monitoring of the symptoms to prevent
from rapid deterioration especially during critical
phase.

Apart from that, the absence of safe
vaccine® limit the prevention activity of dengue
fever to vector control program. Among the
strategies highlighted for vector prevention are the
use of integrated vector management (IVM) which
emphasize the need for source reduction through
eliminating container habitats that are favorable for
oviposition as well as rational wuse of
chemoprevention.®

Due to the steady increase in number of
dengue infection in the South East Asia (SEA)
region, the countries will inevitably face the
economic burden to fund its healthcare. While some
health systems channel all the financial resources to
management of dengue cases, others have to make a
significant allocation for the prevention and control
activities. Therefore, the undertaken study was
aimed at understanding the current state of the art of
the SEA countries’ financial distribution in dengue
fever management. Furthermore, the systematic
review is hoped to be able to elucidate the economic
burden revolves around both cost of illness and also
cost of control program. As such, the knowledge
gathered can serve as useful evidence for decision-
makers to update or design policies more effectively.

Overview of Health Economic Burden (Evaluation)
To assess economic burden, it is necessary to
identify the measurement costs related to the illness,
treatment or program under evaluation. Among the
common costing components mentioned in
literatures are direct, indirect, intangible, capital,
recurrent and per diem costs’’. Direct costs are
directly representing the resources used to manage
the illness. It can be regarded as the primary cost of
healthcare programs that often include expenditure
for medical care or treatment of the disease. Further
breakdown of direct costs are direct medical cost
(usually  health  service costs such as
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hospitalizations, outpatient follow-ups,
medications) and direct non-medical costs (costs
incurred by patients or any of the carer such as travel
and meal expenses during the treatment).

METHODS

A comprehensive systematic search of the literature
regarding economic burden of dengue in South East
Asia was conducted between October to December
2020 following the Preferred Reporting Items for
Systematic Review and Meta-Analyses (PRISMA)
flow chart.!® The guiding questions of this
systematic review were: 1) What is the cost of
managing dengue disease and the vector control
program? and 2) What is the cost per capita GDP
spent on dengue, based on the costing study?

Data Sources and Search Strategy

The search strategy was conducted using four major
English databases that include PubMed, Scopus,
Web of Science (WOS) and Emerald Insight to
explore and identify potentially relevant studies that
reported cost evaluation and economic burden of
dengue to the healthcare among SEA countries,
between 1% January 2010 and 15 October 2020. Only
original research articles in English and Malay from
peer-reviewed publications were included. Once the
available studies were identified from these
databases, screening process and cross-checked
were conducted by reading the titles and abstracts
that was performed by the MAIAZ, SAMH, and
AFNAH.

Search Terms
The search terms covered both the title and the
abstract text. The keywords that were used:

“economic burden” OR “cost*”
AND
“dengue” [mh]
AND
“healthcare”[mh] OR “hospital”’[mh] OR
“clinic”’[mh]

Using the free reference manager software
Mendeley, the articles were retrieved and sorted
conveniently. The tool also allows for the detection
of any duplicates and organizes the references with
ease, thus allowing for time optimization. All the
studies that went through the screening phase had
their full text recovered.

Inclusion and Exclusion Criteria

The articles were included if the original research
findings related to any type of costs (i.e. direct,
indirect or intangible) for dengue management or
dengue vector control in SEA region following the
Population, Intervention, Comparison, Outcome,
Study (PICOS) type approach for systematic
reviews. Population considered were all the people
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diagnosed with dengue fever in SEA; the contexts of
Interest/Intervention ~were hospitals, primary
healthcare clinics, district health offices, state health
offices, and federal ministries of health; the
comprised Outcomes such as direct, indirect, and
intangible costs from the healthcare’s (provider)
perspective, for example, hospital cost, treatment
cost, human resources, and public health measures;
and the relevant Study designs such as observational
(cross-sectional or surveys) and modelling studies.
Article will be excluded if it is not written in English
language and focusing on other vector borne
diseases such as malaria and filariasis. Comparison
is not required in this review.

Data Extraction Tool

MRR and SNMA independently assessed the
suitability of the full texts following the inclusion
and exclusion criteria. Articles that reported
outcome on cost or economic burden for dengue
management and/or dengue vector program using
both quantitative and qualitative methods were
included for data extraction related to costs. The
extracted information was tabulated in an Excel
spreadsheet that was developed for summarisation.
The data was divided into 3 sections, according to
the types of information provided by the studies:

. Section A-General information about
selected studies.

. Section B-Information on study design,
population included, and the study
methodology.

. Section C-Result from the study
perspective including costing or economic
burden.

Estimating Economic Burden And Cost Per Capita
GDP For Comparison

The cost or economic burden was evaluated through
the results in monetary amounts associated with the
disease management and the dengue vector control
program. The monetary values reported in all of the
studies were in US dollar (USD) currency. However,
to have a meaningful interpretation, the monetary
value of each result was inflated as of 16" January
2021 through this currency converter website
(http://fxtop.com/en/inflation).

Next, cost per capita gross domestic product (GDP)
allowed for direct comparison between countries. It
depicts how much the country spend its resources on
dengue. This was calculated by first measuring the
per capita cost of dengue by using the formula of:
total overall expenditure (highest value) divided by
total number of populations of the particular
country. The population figures of SEA countries
were then obtained from world population website:
(https://www.worldometers.info/world-
population/south-eastern-asia-population/).
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Subsequently, the products (above) were divided by
SEA countries specific GDP, obtained from world
bank group website:
(https://data.worldbank.org/indicator/NY.GDP.PC
AP.CD?locations=Z4-8S-Z7).

Quality Assessment Tool

The assessment of quality for economic evaluation
study was done using a checklist developed by
Drummond et al. ' that consists of 10 items, and has
been adapted for use by previous studies. *'? Each
of the items was assign with equal weight and the
final score being the sum of the ten individual items.
The process was done by MAIAZ and AFNAH for
each of the articles included.

RESULT

The systematic review search of healthcare costs of
dengue infection, began in October 2020, in the
Pubmed, Web of Science (WOS), SCOPUS, and
Emerald Insight found 658 references. A total of 565
articles remained after duplicates were removed. A
number of 514 articles were excluded based on title
and abstract screened. The remaining 51 articles
were thoroughly assessed for full text review with
the application of inclusion and exclusion criteria,
thus leaving only with 13 articles for synthesis. The
flow diagram is shown in Figure 1.

The 13 studies were published as of
December 2020, of which three studies (23%) were
published in 2017, two studies (15%) were
published in 2010 and 2015, as shown in Table 1.
Only one study (7%) analysed only the cost of the
vector control program, nine studies (69%) only cost
of illness, and three studies (23%) analysed both
costs of vector control program and illness. Seven
studies (54%) in the review include a sensitivity
analysis in their measurement, of which two (15%)
of them used Monte Carlo analysis tool.

Nine studies (69%) reported receiving
financial support, of which five (38%) obtained the
financial contribution from the Pharmaceutical
Industry. Only one study (7%) made an explicit
claimed of no financial support, while the remains
did not mention in their articles. Apart from that,
seven studies (54%) declared no conflict of interest
by the author, five studies (39%) did not mention
about it in the manuscript, while one study (7%)
admitted having potential conflict of interest of the
work done.

The duration of costing data used in the
studies varied marginally. Seven studies (54%)
utilised longer duration of costing data sample to
allow for average and stable estimate of the cost. The
range of data span between 3 years to 10 years of
duration. The other studies optimised the data
collected within one year period as shown in Table
2.


http://fxtop.com/en/inflation
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Figure 1 Flowchart of the selection of the studies included in the systematic review.

Nine studies (69%) reported receiving
financial support, of which five (38%) obtained the
financial contribution from the Pharmaceutical
Industry. Only one study (7%) made an explicit
claimed of no financial support, while the remains
did not mention in their articles. Apart from that,
seven studies (54%) declared no conflict of interest
by the author, five studies (39%) did not mention
about it in the manuscript, while one study (7%)
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admitted having potential conflict of interest of the
work done.

The duration of costing data used in the
studies varied marginally. Seven studies (54%)
utilised longer duration of costing data sample to
allow for average and stable estimate of the cost. The
range of data span between 3 years to 10 years of
duration. The other studies optimised the data
collected within one year period as shown in Table
2.
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Table 1 Characteristic of the Included Articles

Bil Author & Year of Publication Cost Analysis

Cost of illness/
program

Sensitivity Analysis

Source of
funding

Conflict
of interest

1.  Beaute & Vong, 2010

2. Lee Han et al. 2010

3. Carrasco et al. 2011

4.  Shepard et al. 2012

5. Packierisamy et al. 2015

6. Edilloetal. 2015

7.  Onuhetal. 2016

Cost of Illness
Cost of Program
Cost of Illness
Cost of Program

Cost of Illness
Cost of Program

Cost of Illness

Cost of program

Cost of Illness

Cost of Illness

Yes

Yes - Monte Carlo

Yes

Yes

No

Not mentioned

Grant to the
Regents of the
University  of
California from
the Foundation
for the National
Institutes of
Health through
the Grand
Challenges in
Global Health
Initiative.

National

University  of
Singapore

The ARDENT
and EDEN
projects  were
funded by the
National
Medical
Research
Council
Translational
Clinical
Research STOP-
Dengue grant
Sanofi Pasteur
to Brandeis
University.
Sanofi Pasteur
to Brandeis
University.

part of the
STeMM
Program
supported by the
University  of
Malaya/Ministr
y of Higher
Education
(UM/MOHE)
High Impact
Research Grant
Sanofi Pasteur,
Inc. to Brandeis
University
De La
University-
Dasmarinas
through its

Salle

None

Not
mentione
d

None

Not
mentione
d

Not
mentione
d

None

None
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University
Research office.
8.  Voetal 2017 Cost of Illness No Not mentioned Not
mentione
d
9.  Pham et al. 2017 Cost of Illness Yes Not mentioned None
10. Tranetal. 2018 Cost of Illness No No None
11. Nadjib et al. 2019 Cost of Illness Yes Sanofi Pasteur Yes
12.  Wilastonegoro et al. 2020 Cost of Illness No Bill & Melinda Not
Gates mentione
Foundation d
13. Donald S. Shepard et al. 2013 Cost of Illness Yes - Monte Carlo  Sanofi Pasteur None
to Brandeis
University.

Eleven studies (85%) measured cost of
dengue infection in a specific country, while the
other two (15%) studies attempted to compare the
cost with several countries. Among the single
population study, three (23%) of the articles studied
the population of Vietnam, two articles (15%) each
for Malaysia, Indonesia, and Philippines population,
and one article (7%) each for Cambodia and
Singapore population.

The method for collecting data on cost
consisted of seven studies (54%) using gross-costing
method and six studies (46%) used micro-costing.
On the other hand, the costing component that were
included in the economic evaluation were based on
direct and indirect cost, of which nine studies (69%)
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measuring both costs. Only two studies (15%)
explored the type of fund for healthcare treatment of
the dengue patients.

Furthermore, the use of epidemiological
sources for costing measurement were varied. Four
studies (31%) utilised sampling the proportion of
dengue cases to infer the cost of treating dengue, and
three studies (23%) each utilising either actual
number of reported dengue cases in the population,
average or an estimate of dengue cases based on
series of historical data or using burden of disease
estimate such as disability adjusted life years
(DALYs5) as shown in Table 3.



SIDATS3TRD 10] P3SU PSEIIJUT PUR “SUI[0OTIS JO SSO] “S301AISS P[OYISNOT Jo UoTonpal “Aranonpoid J1om JO BONINP3T SSPN[ITL 1502 JO3MPU]
S2PIDTID2STT PIOTRSNOY PUE “BONESTIING 27 JUSW2210Jus ‘wonoadsul se gons [OIuoed 101024 0] J[qRINGIIIE ATI220p S1S00 [[B S2PN[IUL 1502 [OITOD J2233(] 5
3IED [BTHIOJUL PUE S[BSTH “HOTEIOdSURI) SE [oNs S201AISS [ROIPSW 0] PRIB[21 AJJI3IIp 10U S]S02 [[B S3PN[oUl 1502 [EJIPSTU-U0T 193H(] 4

$201A12S PUE SUONEIIPIW “sUCHRZI[EIdSOl SE [ons 2520 1uatjed 0] 2[qeIngiie £[10211p BT §1S0 S2POJIUT 150D [RIIPaT 122I1(] ¢

International Journal of Public Health Research Vol 15 No 1 2025, pp (2087-2104)

EVGT
PURTIET ],
e1sARTRIy
WET=TA £10T
Sums0d §5070) 0T0Z-100T o Wl o Eipoque)  [e 12 predayg g preEvo
Sunsed ssoIn 2107 A A A BIS2UOPU]  ()7(07 B 12 0I0S2uolse[Iip
Sums0d 03N CTOC-FI10T o Wl o BIS3TOPU] 6107 Te 12 qripeN
SuTs02 0ITN L10T o N o WeTN=at A, 8107 Te 3= wel],
Sumsod 03T QT0T-S10¢ \. > \. WeTN=at A, LT0C Te 1= weyq
Sumsod 03T CTOC-E10T o WeTN=at A, LTOC TelR O
Sums02 §S0ID) FI0C-600T o o samddipgg 910¢ Te 1= ynug
Sums0d §5070) CT0T-800T », », saurddigg CT0T Te 3= OTFPH
Sums0d 03N 0102 Fad BISARTEIN C10T Te 12 Auresuanyied
Bumsed s5010) 600T ~ ~ ersderey T10T Te 1= predayg
Sumsod 501D 00T - 0007 o W o arodedmg TT10T Te 3= 00sEIRED
S00C-000T
‘puElrey ],
PURTIET ],
LO0T-T00T
SUIS00 §5010) eIsAR[RIY e » e LSRN 1= Ty 0107 TRl URH 23]
Sums02 03T 800Z-200C P o ETpOqUIET) 0107 Tuop 3p Ameag
23507 1500 2500 H500)
Emﬂ potrag BlR(] P=IpU]  JORUCT  102I(J  [EQIPRA] -UON 1021 TEIIPIIA] 192 wonendog Apmg noneAqng
150 Sunaa[[e) Jo poylejy - : Jo Imaxy @ Iogny
uauoduroD 1500

sa[onIy papnioul Jo uondirisa(] 7 AqEL

2093



International Journal of Public Health Research Vol 15 No 1 2025, pp (2087-2104)

I+E08 €41 asn - Aoemigury -
- L00T L6 sn - pesiEndsog -
@mwpmm ased Jad 1507 ~SHEE puuh.—ﬁa
- 200T
FeosE e asn - Aormnguy -
- £00T 60FT gsn - peswendsoy -
m@W»Mm ased Iad 1507 —.mu.ﬁuu.d uuuH.:..H
- +00T EISAETE[Y
CHETE
- £00T TCL asn - AoEnquy -
8L6°66.°69 L9L°TE $8CT QSN - peswendsoy -
L7908 (- T00T PUETEYL
(1) ersdeEpy (%460070)
90asn=1 (17 dsn - Aormouy -
SOEED COST (Jgsn - pesuEndsoy - (pUeqeyL
THIFTL  6667S9ETE anzuap 24,7070) EERE[ERY ¥ ETSAE[EN)
VN 0 (W) powodsy (7SN = 9sed Jad 350D [EdIpAN [EIOL V/N  0I07 Te’e UBl 23
LEF619 - 800T
LEF'6TO - L00T
LEF'6TO - 0007
1500 [oNUOD  JOIRA
L6E°E EITTITF - 8007
- 300T LSH6I9 ASn - LELG696°L - L00T
0EE0T 1500 [onuo) 10em  $ER'ISTF - 0007
- L00T 150D 1Peng
%0T - $19TI0 £09°c 610 asn = foemmyg -
aeand  wr 94001 - 000T 83°0F SN = enue) WEAH - SITTITF QS0 - 800T
% soorases omgnd SLFT SN = D SMBAI - L8T60/8°LT SN - LO0T
UL og0f - Se9f XS] Tep0 T S96'8TLOT  (pejewmse) 2L070) 10€8 gsn = [endsoy oqqng - 7Lg'eRTL S - 900T (epoquie))
%0¢ - ogqng SATVA 0T asn 1s0D [E21pa] Joamg 150D [EI0L  (I0T ‘Buop 3 anesg
0T0T (1z0z
dan  vonendod S30MOS 0] PALIRATO]) (1207 1 papesmo)) (1707 01 papeamo))  (ANEno)) wonedqng
afema0) JURWAE  AnUno) EeorL mErEp pdg JaD fed 1500 150D wun 150D pAEEEEY O [R0l Jo IEei IO

Apnig papnyau] Jo SISATEUY BUmso)) pUE BepMg JMUOU0YT € qEL

2094



International Journal of Public Health Research Vol 15 No 1 2025, pp (2087-2104)

(wse Lt
600T asn) %e&+rs - qnd
w ongnd (mr1e
% orand asny  %el'sk - @eag
ioq SI5ED
OFT'LST
= (poqiew wWzg ¢ SN - JoENquy -
mdpacT) W61
I0pE] 861 SN - dsn - pesiyepdsoy -
uorsuedxg nsIA uaned-no aferany 150 1em(
Sursn s25E2
angusp 1o} %£00) TSTLT asn - W 6D (ersdeEp)
VN TEIFIT 666COCTE  BANBAIRO [ST asn Aeppaq  rad 302 2FemAY (S0 A[EMUUY [RIOL 7107 Te 1e predays
weIfoid [enuod Jof SEM
1500 313 30 %4,65-24 T 28U
T0FSTI06T asn
2:5070) 01 191°050°0L ASN (esode3mg)
VIN  EEETSO THE0s8’s SATVA  STE asn VIN woj saEURI0I [BIOL [10T TE 32 03SEIED
9.0 — PUE[EYL
0870 - EVSAR[EI
axd
16T°F¢E
- 00T 1T°£€ S0 — PUEQEYL
LOE°8E Wi asn - EsiEEl
- +00T [omuo;) sepay
L94°T9
- £00T /N — Aoengury -
008F11 YN - pesmepdsoy -
- 7007 ase2 Jad 1500 [EJIPAPY 102MpUT
LTE6ET
- 1007 ¥/IN - foEpgquy -
L1981 YN - pesepdsoy -
- Q007 aseny 1ad 1500 —.mu_.ﬁuu.d puuH.:..H
PUE[rEL PUEEYL

2095



International Journal of Public Health Research Vol 15 No 1 2025, pp (2087-2104)

£20°605°0T

asn © Aormquy -
6LOTESFTT

asn - pasiendsoy -
1507)

[P PR AjeAllg

TLS1T Asn - Aornqury - L6V EFOPT
1168 dsn © pesmendsoy - gsn ¢ AJoEnquy -
1500 [EVIpS\ AN AeAld 618856 TE1
asn - pasiendsoy -
TI0T-800T 6101 asn - Asojemquiy - 150D [EPRIN 2B Mqnd
sal o 1okt asn : pesiendsoy -
0] s3sED 1500 [EdIPAN RN ANqnd 6ISTSITIE
ansuap asn ¢ SoEngquy -
Jo equnu 8THST asn - Asowmquy - OTHPLE TSE
[EnuTE %l0) TITE0 asn - pesiendsod - Qgsn o pasiepdsoy - (semddrmq)
VN TS8FE  SL07185601 aBereay  6C¢ (SN 80D  [ENPON 108N [EIOL 150D [EPRIN 129N [E}OL STOT TE e oipd
WO 11
ds(] UoNEdnpa WESH &
WEH'ST  SWIPIIATET &
wWger dsn Swstol &
WSG9 SN 2UE[[IRAMS
867 AsN [EdTBO[OuI0fIS &
- [PAl] wIRsIg W1z asn
asmoaad o wonzedsu] £
810 dsn weo'18
- Pas] amlg SCE0LT QS -[PARTIIRSIT  S[1 -  [FA9]  10mSIg
LO0 dSN SFEOT S - [RA9]  AElS WEEF (SN - [RA9] M|
- [2A9] [eRRPa]
S95ED 88°FF SN - [49] [ERPAI WO QS[1- [0A9] [eRpag (ersdepE)
Jo mqunu  (%£0°0) £T€ c10T
VN TEIFTIT 66660£'T¢  peuedsy @sn - TRIOL 81671 asn - [BI0L WES'gE SN - [EOL B R Awesuenyed

2096



International Journal of Public Health Research Vol 15 No 1 2025, pp (2087-2104)

LT 9F (I3[ -1507 12ampu] -

£T6
(IS[] 1500 [EUTpaTi-TON 13213 -
€987
asnl -1s00 [Eapatd 03I -
1507) waned-ing
FrT6e S Asod paapuy -
8L0T
(IS5 3502 [EQTPA-UON 12271(] -
L78ET
S25ED SN 1500 [EJIPAW 10N -
Jo  Iequuno 1500 uﬁuﬂmﬁna
¢tz (%10000°0) (mremary)
WIN £CILT  6LEBEL LG Pel2R[28 OO0 dsn 1s00 0L ViIN 810T TE ¥ UEIL
IT5F
SN - 1500 [EJIPRW-UON 102M(]
SIEED
Jo Isquunu LT5 dSI - 1802 [eNpatl 1201
891 (26100000 (mremary)
WIN £CILT  6LEBEL LG Papaes  T000  dSN 68°TST dS - 1800 [EOL VIN LT0T TE 12 wEyq
08 = 510T
$8F =+10T cITs asnf s1oz 66°CE6 TH S - ST0T
ERE =£T10T
Fér asn : FI0T LSS6ET dSn C FI0T
TLOT
= [EOL 1o asn : €107 LF6S°ET asn C £10T
SIEED
Jo Iqunu (%€00000) THES asn  «bosr6s asn (urematy)
VN €CILT  6LEREELE pasoday 000 SN (ST0Z-£10T) @sed rad 300 [EIOL  (STOZ-E10T) 1502 [EIOL LTOT TEIR OA
THELT aS=
608 SN = Ssof 1s02 Amanonpord
wened Jad $SO]  [ENUTE ageraAy
1500 Ayanponpord [ente aFelsay
1507 3P £05°6F8T asn =
Jo o smeg %%L000°0) 691°016 asn 1500 (seurdrq)
YN TS8Ft  8L07185%60T -  ATVA €070 asn wened sad jsod enuuE oFelony  Uomesiendsoy  oFEmaAy 910T B 12 quuQ

2097



International Journal of Public Health Research Vol 15 No 1 2025, pp (2087-2104)

o411 -onnqIRuod
spusizy ¥ A[MUE]

04C0- $20IN0531
Plof=snoy

%01

-SaIpisqns  SIAIQ
Yobl

- QWIS [EJIPIA

VN

OCEly

OCEly

S25ED
Jo Iaquunu
SIQETS'ELT LOPARFS 8670

S5E2
Jo Jaquinu
519

STQETSELT padeEs 111

2570°0)
asn

24£0°0)
asn

£8°06 (IS[] - 25EJAAE 95ED [EIE]

Ceel
asn - 1502 [earpaw anmp (1
FOFC SN CAoEmquy -

IT6LT

asn 1so2 [edpaw 1oamp (1
2085 (OS[1  CpesiEndsoy -

66'ts S0 eferRAY -
asED [BIE[-TON 101
6T (T[] - SEwmsaysng -
00ee  dsn - ®EaAng -
69°5T  dsn agnd -
waned-inQ G
L8TLT a8 ealld -
6L°0FF  dSs[l aqng -
aned-uy (e
EBUEE[
O'81 dsn SEWSIRS0d -
L8708 dsn sjEald -
FOET  dsn aang -
waned-ing (q
68°LLE S0 SjEAlly -
S&15T  dsn aand -
wened-ug (e
ned
FoE  dsn SEWEIRSOd -
96T dsn - =WEARd -
$08 ds1 - Umgnd -
wened-ing (q
cee9t dsn - =Eaud -
FOrPC s - Nqtd -
wened-ug (e
ELEEATO
(aoumaoIg

U0 peseq) 1500 [ENPAIN 13T

wee v

asn o Aornquy -

WeFare

asn - pesyendsoH -

UapIng [EUONEN PAIBUMST

T19°018°8T
asn - wenedmo £
IL9°6TH68E
asn - jwened-ure

LTGEDOFESTH

asn

(paieodenxa) 1500 [EIOL

(ersauopur)
0707
TE 12 0IOFIUOISETIAN

(ersauopur)
6107 TE 32 qrpEN

2098



International Journal of Public Health Research Vol 15 No 1 2025, pp (2087-2104)

LIOT]ILE 1k

wondwnsuod ared ey [ereUaE 0] 12edWE UE PEY YEUQIN0 JTw2prd2 2nSusp EIPOqUIE] L00T

010z
-100T EFEP
aferay

VN

6 ¥FF QSN - 230desus (2

67951 asn : puErEyL (p
6007 asn ¢ EskEEN (2
1 asn - wemery (g

1€6 asn : EpoquEy (e
1507 [ENPRJY 10N JUATEJ-INQO
ITepr'T asn - 2odeSwg (2
oT’¢Te agsn - pwErEqL (P
€0TTL asn ¢ eskeEE (2
8795 gsn - wEmary (g
7ELS asn - epoque) (2

1500 [ENPAIN AN JUANEJ-U]

(210deBmg

PUENELL

Ers{e[Ey

TEWATA

EIpOqUIE D)

ET0T TE

12 predays "S pPrEUOQ

2099



£10CTTE

1 predayg
Poed A A x x A A > A A 4 S PrEUOd
2 0T0T Teje o1
Semay e * * * * e e e A » OFUOISETIN,
] 610T
Seraay A x * * * p » y e A e e gipey
a 810T
Femoay A * A * ® A ® A A A B 12 UELL
] LT0T
Geray A * x x » A » A A » TE 12 uEqg
2 L10T
Sereay A * » »* »* e »* A A ~ TE RB0A
@ o10T
Semay x A % A A x % y > » B 12 gqoug
2 £10T
Beraay y ® * » * * A A A A TR OMPE
2 SI0T EIRA
ik T A A - - - A A A A A UESIRD{E]
TI0T TE
poon » » * » * » A » » 4 1 predegs
2 TT0T Te
wmhu.ﬁﬁ e e ® ® » » ® e e e 12  OJSEIIED)
2 0T0T TE
Semay A x ® e ® * e A A A 1B WEH =]
2 0107 ‘Buop
Sereay P *® »* »* M e »* P e A% Qe
iS12sm
0] WI2OWOI
jo  sensst LpeyHu=pE
e spoput ¢paumograd {Bummm SATEMISE
S)nsey [ SO)EUNISD s [ENURIAIP iAendordde yoes 3o s i {SeANEUIRE
dpys Jo W & souanbasuod 101 Alqipern @ Apmemooe  sousnbasuod  paysiqEIS? Jo ipaumap
TOISSNOSIP  JWELRIUN 2§ slsor  pasnipe s panpea 5 pemnsest 29 51502 weisord  wonduosap TT=aL
® U 0] opemw Jo sisA[ewe  eouenbasuod  2ouanbasuer  seouanbasuod JUEAR[aT  JO 55 aAT uonsanb
21005  OWEJUDSAL] QOUEMO[[Y  [EjUSWRIU] %P 51500 W s1so) % s1s0p 29 wepodwy oweanpspgyg  sueyesdwmo) [areassy Aprug

International Journal of Public Health Research Vol 15 No 1 2025, pp (2087-2104)

ISIP{22Y2 PUOTIIINLICT U1 SUisn SUONEN[EAS JNHOTCIa JO JUSISS2SSE AIend) f a[qeL

2100



International Journal of Public Health Research Vol 15 No 1 2025, pp (2087-2104)

The total cost spent on dengue illness
program varied widely between countries. For
example, in Cambodia, data showed the total
estimates around USD 4 million to USD 17 million.
On the other hand, for a developed country such as
Singapore, cost ranges between USD 76 million to
USD 190 million. On top of that, financial resources
spent for dengue vector control activity also varied
significantly. Malaysia for example spent in total
USD 88.9 million, while Cambodia spent in total
less than USD 1 million. Although the total figure
and the cost per case seems broad, the estimated cost
per capita GDP were marginally the same, as it
ranges between less than 0.0001% to 0.1%.

Study Quality

The performance of the studies based on the
assessment using Drummond 10-point checklist for
economic evaluation showed satisfactory result as
shown in Table 4. All the studies scored more than
50% “Yes’ from the total items in the checklist. Two
studies reported the highest percentage of “Yes”
(80%) from the checklist '>!4.  As such, all the
authors concluded that the costs of dengue are of
great impact on the economy and there is a need for
further evaluation studies to benefit the decision
makers. Hence, pursuing this systematic review is
pertinent.

DISCUSSION

This systematic review is perhaps the first to
compile all available reports on economic analyses
of dengue management in SEA region that is known
to be burdened by the disease, from 2010 to
December 2020. Nevertheless, this study contributes
to the understanding of economic burden faced by
the healthcare in managing the illness as well as the
dengue vector control activity. The synthesis
analysis allows the depiction of the overall costs of
managing dengue infection in several SEA
countries, the different costing components
evaluated, and epidemiological approach used that
influenced the cost estimation.

The ongoing research about dengue
infection continue to provide new evidence.
Particularly in last few decades where advancement
in preventive medical field is taking the
limelight.!*!* The growing interest in disease
prevention will definitely give benefit in term of the
opportunity cost. Our review captured many recent
literatures on cost analysis and economic burden of
dengue that can be averted if there is a safe and
efficacious dengue vaccine program'>!'4 Despite the
previous Dengvaxia vaccine (CYD-TDV) from
Sanofi and Pasteur to have potential adverse effect
on the seronegative group,'® continuous effort is
mandatory to improvise the potential vaccine
candidate. Thus, requiring countries to actively
monitor the health economics and disease burden as
recommended by WHO. !¢

2101

Comparison of Studies’ Methodology

Due to the nature of acute communicable
disease transmission, the epidemiological data
sources that is mostly appropriate for use is disease
incidence.!” The number of dengue incidence used
in costing measurement may varies, for example by
using the actual total number, average estimation
from historical trend, selected number of samples
and used of burden of disease estimates such as
DALYs. Regardless of modalities used, a justifiable
and sound measurement is an important tool to
evaluate the intervention strategies done for the
particular year and serve as the basis for subsequent
planning purposes.'®2°

Despite the heterogeneity of
epidemiological data, the estimated economic
burden also dependent on the methodology used.
Our reviewed synthesis found different method of
costing and the composition of cost items that may
differ in the form of micro-costing and gross-
costing. The similar situation was also experienced
elsewhere, for example in a multiple sclerosis study
that the variation in methodological types of costing
will limit the comparability among them.?! This is
due to the difference between regulatory
requirements, economic context and purpose of
costing.?

State of Knowledge with Regard to the Cost Impact
Dengue fever is associated with substantial amount
of cost including direct medical cost from
hospitalisation of the severe and life-threatening
cases while continuous monitoring for the remaining
cases. '3"!° The latter make up a higher proportion of
cases."* Regular visit to monitor the condition
through blood parameter is very essential to target
the critical phase of dengue infection.”? However,
limitation at the local setting including healthcare
system differences such as resource constraints and
differences in healthcare infrastructure impedes
dengue management.!* Referring to the criteria
proposed by Andersson, who attempted to compare
expenditure cost, it is of fundamental importance to
select countries with similar parameters and health
system characteristics. 2* Thailand for instance, is
utilising universal health coverage to all its
population while Malaysia is opting government
subsidies in its public health facilities.'*
Furthermore, each of the SEA country
spent their resources based on the healthcare
demand and also the guiding policy that is best
suited for their current health needs.!* This is a
component of medical ethics which is distribution
justice, that summarise the need for more allocation
of resources on the higher burden of illness. For
example, as the number of dengue cases increased,
the total expenditure of the Vietnamese healthcare
on dengue correlates accordingly.? Besides direct
medical cost of treating the dengue cases, and the
control program to prevent the spread or emergence
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dengue incidence may need a priority too. For
instance, Malaysia distributed the resources
accordingly to the respected unit based on the needs
for dengue control activities.?® Similarly in
Singapore, they allocated between 42%-59% of the

total dengue expenditure on vector control
program.?’
This systematic review has its own

strength, primarily due to the electronic databases
used for article search. Secondly, the several
numbers of countries included in the analysis better
view of dengue burden and its economic impact. The
countries experiencing the similar tropical and sub-
tropical climates and throughout rainfall provide an
optimal condition for mosquito to breed.
Nevertheless, the impact of climate change resulted
in higher temperature will inevitably accelerate the
lifecycle of a mosquito. Thus, indirectly increase
number of mosquito population in the habitat. Apart
from that, the standardisation of currency to the year
2021 tackle the problem of inflation differences.
Furthermore, the calculated cost per capita GDP
allowed for meaningful comparison of health
expenditure on dengue between South East Asia
countries. The main limitation of this study was due
to the nature of non-standardise epidemiological
sources and costing variable by the articles that
resulted in heterogeneity of the outcome estimates.

CONCLUSION

Despite variation in the methodology for measuring
economic burden between studies, the findings from
the systematic review demonstrate that dengue
infection still remain a significant public health issue
that consumed significant amount of healthcare
resources. If additional economic costs taken into
account, such as the disruption of health systems due
to seasonal clustering of dengue, the long-term
effects of dengue, or morbidities linked to dengue
infection, the estimated burden of dengue would
have been much greater.>*4?327 Even without
accounting for these changes, these findings imply
that it might be economically beneficial to
investigate novel strategies for lowering the dengue
burden. A strategic multi-stakeholder’ collaboration
should be implemented to boost financial resources
and ultimately produce greater impact in managing
dengue cases as well as dengue vector control
program.
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