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ABSTRACT

Background: Diabetes poses a significant global health risk and is a leading cause of death and reduced life
expectancy. Objective: A systematic review was conducted to collect studies predicting the economic
burden of diabetes, offering insights for policymakers and stakeholders. Methods: A preferred reporting
item for systematic reviews and meta-analyses (PRISMA)-guided systematic review identified relevant
studies through a literature search in databases like Embase, PubMed, and Cochrane. Study quality was
assessed using the Cost of lllness (COI) checklist. All costs were converted to 2024 US dollars after analyzing
study characteristics and findings. Results: There were 16 of 1,667 studies from the three databases
satisfied the selection and exclusion criteria. Studies were conducted in several nations across Asia, Europe,
North America and globally with all studies were modeled using a descriptive cross-sectional design.
Studies have projected the cost of diabetes over a period of 1-40 years. Incidence-based and prevalence-
based methods were used in these studies. In previous studies, costs ranged from USS0.19 billion to USS3.1
trillion (USD 2024), depending on the region and forecast year. Incidence-based studies estimated total
costs at USS15.88 billion. When combining both approaches, the cost range was found to be between
USS0.007 billion and US5248.98 billion. Conclusion: Diabetes is forecast to create a huge economic burden
on national health systems, society, and the economy. A concerted effort is required to prepare for such
changes. To gain a more holistic understanding of the future costs of diabetes, it is vital to expand the
research in developing countries.
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1.INTRODUCTION

Diabetes mellitus (DM) is a metabolic syndrome
with many microvascular complications (e.g.,
neuropathy, retinopathy, and nephropathy) and
macrovascular complications (e.g., coronary
heart, cerebrovascular, and peripheral vascular
diseases). It is a major global health threat and a
leading cause of mortality and reduced life
expectancy. In 2017, the International Diabetes
Federation (IDF) estimated that 451 million people
(aged 18-99 years) worldwide had diabetes and
predicted that by 2045, that number would
increase to 693 million[1]. An estimated 4.2 million
deaths among people aged 20-79 years are
attributable to diabetes. Diabetes is estimated to
contribute to 11.3% of deaths globally [2].
Diabetes and its complications have a significant
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financial impact on patients and their families,
healthcare systems, and national economies. The
global cost of diabetes in 2015 was USS$1.31 trillion
of the global gross domestic product [3]. In 2019,
IDF expected the global direct health spending on
diabetes to reach USS$760 billion [4]. With rising
healthcare costs and limited resources, it is
necessary to understand the status and future
impacts of DM on the economy. Many studies have
predicted the cost of diabetes treatment to
forecast its economic consequences to help
countries, international health organizations, and
local public health agencies plan actions suitable
to reduce the burden of diabetes and its
complications. Therefore, a systematic review was
conducted to synthesize studies that predict and
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provide an overview of the costs of diabetes and
inform experts who make policies.

2. METHODS
Research objects: Studies that forecast the cost of

diabetestreatment.

Research question

Table 1 shows the research question derived using
the PICOS model.

Table 1. PICOS

P (Population) Diabetic patients
| (Intervention) Not applicable

C (Comparators) | Not applicable

O (Outcome) Future cost of diabetes (
direct cost, indirect cost),
the rising and falling trends
of costs

S (Study) Cost forecasting study

Methods: A systematic review was performed
according to the preferred reporting items for
systematic reviews and meta-analyses (PRISMA)
guidelines using the following steps: identification,
selection, quality evaluation, data extraction, and
synthesis. Two independent researchers conducted
all steps of the review process. Disagreements were

Table 2. Selection criteria and exclusion criteria

resolved through discussions between the two
researchers and a third member to determine the
problem and appropriate solutions.

Identification

E-library data sources, including Pubmed, Embase,
and Cochrane, were searched to identify all eligible
studies to 24/06/2023. The main keywords for the
search were “prediction,” “forecast,” “projection,”
“cost,” “economic burden,” “diabetes,” and the

operators “and” and “or”.

+Pubmed: ((prediction[Title/Abstract]) OR
(forecast[Title/Abstract]) OR (projection|[Title/
Abstract])) AND ((cost*[Title]) OR ('economic
burden'[Title])) AND (diabetes[Title/Abstract])

+Cochrane: (#1 or #2 or #3 ) and (#4 or #5) and #6
with #1: (prediction):ti,ab; #2: (forecast):ti,ab; #3:
(projection):ti,ab; #4: (cost*):ti; #5: (economic
burden):ti; #6: (diabetes):ti,ab

+Embase: “('prediction':ab,ti OR 'forecast':ab,ti OR
'projection':ab,ti) AND ('cost*':ti OR 'economic
burden':ti) AND 'diabetes':ab,ti"

Selection

Relevant studies were considered using the
selection and exclusion criteria shownin Table 2.

Selection criteria

Exclusion criteria

- Analytical and predictive study

- Study of diabetic patients

- Result: Future cost of diabetes (direct cost, indirect
cost), the rising and falling trends of costs

- Study is written in English or Vietnamese

- Unavailable full text

- Systematic review

- Letter to editorial board, case report,
commentary, clinical trial

Extract, synthesize, and present data

Data were extracted, including study characteristics
(author name, country, publication year, and
perspective), study method (model, forecasting
period, discount rate, and type of research cost),
study design, and study results (cost and sensitivity
analysis). The results were converted to one
currency, USS, at the 2024 exchange rate based on
the consumer price index (CPl) and the Purchasing
Power Parity (PPP), using the tools provided by the
CCEMG - EPPI-Centre Cost Converter[5].

Evaluation of research quality

As there was no checklist to evaluate the quality of
economic studies on cost forecasting, this study
was evaluated using a version of the guide for
critical evaluation of COI studies developed by
Schnitzler et al. for the express purpose of
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evaluating and assessing the quality of COI studies
[6]. Based on the checklist, the studies were
assessed according to 17 items. For each content,
the study was scored as follows: 0 = not
mentioned; 1 = fully mentioned; and 0.5 =
mentioned but incomplete or did not meet the
checklist content. Studies with scores of > 12 were
includedin the analysis.

3. RESULTS

3.1. Identification and selection

Using the database and search commands, we
obtained 1,667 results: 436 from PubMed, 482
from Cochrane, and 749 from Embase. After we
screened them and removed duplicate studies,
1,201 remained. Given our selection criteria, there
were 102 satisfactory studies after we excluded
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1,099 studies. There were 34 studies extracted in articles). The remaining nine studies were selected
full-text and 18 studies excluded because of others for synthesis, analysis, and evaluation. Figure 1
langugae (6 articles) or not mention cost (12 presents an overall flowchart of the analysis.

Records identified from: Records removed before
Pubmed (n=436) |y | screening:
T Cochrane (n=482) Duplicate records
Embase (n=749) removed (n=466)

] [ Identification ]

A4

Records screened Records excluded
(n=1,201) (n=1,099)

!

2 Reports sought for retrieval | Reports not retrieved
g (n=102) " (n=68)
’ }
Reports a: for
N T
(n=34) Not mention cost (n = 12)
°
§ Reports included in review
S (n=16)
Figure 1. PRISMA flowchart
3.2. Evaluation of research quality As shown in Table 3, the studies' scores ranged
The details of the criteria are presented in Table 2. from a low of 12 for Rhys et al. [4] to a high of 13.5
Asummary of the resultsis presented in Table 3. forHahletal.[7]and Pngetal.[13].
Table 3. The results of the quality assessment of the studies according to the COI checklist
Study Methodology and Results and
characteristics cost analysis reporting Total
Total 3.0 9.0 5.0 17.0
Hahl et al. [7] 3.0 9.0 4.5 16.5
Ohinmaa et al. [8] 3.0 8.0 4.0 15.0
Huang ES et al. [9] 3.0 8.7 4.0 15.7
Waldeyer et al. [10] 3.0 8.0 4.0 15.0
Flessa et al. [11] 3.0 8.0 4.5 15.5
Javanbakht et al. [12] 3.0 7.0 4.0 14.0
Png et al. [13] 3.0 7.7 4.0 14.7
Lauffenburger et al. [14] 2.0 7.0 3.0 12.0
Abu-Rmeileh et al. [13] 1.5 7.0 4.0 12.5
Bilandzic et al. [15] 1.5 7.0 4.0 12.5
Bommer et al. [16] 3.0 7.7 4.0 14.7
Panton et al. [17] 3.0 9.0 4.5 16.5
Khanala et al. [18] 3.0 8.0 4.0 15.0
Rhys Williams a et al. [4] 3.0 8.7 4.0 15.7
Di Zhu et al. [19] 3.0 8.0 4.0 15.0
LiuJ etal. [20] 3.0 8.0 4.5 15.5
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3.3. Characteristics of the studies
Table 4 summarizes the characteristics of the 16
studies.

The research found that the studies were
performed in many different countries in Asia
(Singapore, Iran, Nepal, and the West Bank in
Israel's State of Palestine, China, Cambodia),
Europe (Germany, Finland), and North America
(Canada and the United States), with were
published between 1998 and 2023, as shown in
Table 4. In addition, Bommer et al. (2018) and
Rhys et al. (2020) forecasted the full global costs
of diabetes. These studies combined modeling
with descriptive cross-sectional, such as the
Markov, DEMOQOS, simple demographic transition,

Table 4. Characteristics of the studies

and OPT IMPACT Diabetes Forecast models.
Three of the 16 studies were based on a societal
perspective, three on the healthcare system
perspective, one on both perspectives; one on
provider perspective; the remaining studies did
not have a specific perspective. Direct costs were
assessed in most studies, and indirect costs were
also evaluated in six studies. The majority of
studies did not incorporate discounting;
however, Abu-Rmeileh et al. [13] applied a
discount rate of 3%, 5% and 7%, while Flessa et al.
and Hahl J et al. used a discount rate of 5%. To
check for plurality, sensitivity analysis was
performed using multiple methods.haracteristics
ofthe 16 studies.

Sensitivi
Authors |Year| Country Study design Model Perspective| Cost |Discount ae:::ysilsty
Modeling combined .
Wal D
aldeyer 2013| Germany |with descriptive cross- Markov Society Irect NA Yes
etal.[10] . . cost
sectional analysis
. Modeling combined .
Ohinmaa 2004| Canada |with descriptive cross- NA NA Direct NA NA
etal. [8] . . cost
sectional analysis
- Modeling combined Dci(;‘:ft
otal ?13] 2016|Singapore |with dfescrilptivelcr.oss- DEMOS Society in dire'ct NA Yes
sectional analysis cost
Panton Modeling combined deniicl;n E{!\e hic Dclcggtc '
2018| America |with descriptive cross- g' ‘p NA o NA NA
etal.[17] . . transition indirect
sectional analysis
model cost
Modeling combined .
Khanal Direct
anaia 2019| Nepal |with descriptive cross- NA NA rec NA Yes
etal.[18] . cost
sectional
Direct
Modeling combined
Javanbakht2015 Iran  |with descriptive cross- Markov NA . cc.>st, NA Yes
etal.[12] onal analvsi indirect
sectional analysis cost
Bommer Modeling combined Dcicr;satCt
2018| Global |with descriptive cross- NA Society | .~ NA Yes
etal. [16] . . indirect
sectional analysis cost
. . Modeling combined .
Biland ) . Health Direct
fandzic 2017| Canada |with descriptive cross- NA ealth care | birec NA Yes
etal. [15] . . system cost
sectional analysis
Abl:l West I\/Iodelmg cqm bined OPT IMPACT  |Society and Direct |3%, 5%
Rmeile 2017 with descriptive cross- Diabetes health care Yes
Bank . . cost |and 7%
etal. [13] sectional analysis forecast model system
Modeling combined .
D
Flessa 2014 |Cambodia |with descriptive cross- Markov Health care | Direct 5% Yes
etal. [11] . . system cost
sectional analysis
ISSN: 2615 - 9686 Hong Bang International University Journal of Science
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Authors |Year| Country Study design Model Perspective| Cost |Discount Sae:::;':i:y
Lauffen- Modeling combined Group-based Direct
burger JC [2017| America |with descriptive cross- trajectory NA cost NA Yes
etal. [14] sectional analysis models
Rhys Modeling combined Direct
Williams [2020| Global |with descriptive cross- NA NA cost NA No
aetal. [4] sectional analysis
2020| China |with descriptive cross- & g NA . NA No
etal. [19] sectional analvsis Average indirect
Y (ARIMA) model cost
Direct
LU o003l ching |MViodeling descriptive | o model na L N | o
etal. [20] cross-sectional analysis indirect
costs
Modeling combined .
Hahl 1998| Finland |with descriptive cross- | Deterministic Provider Direct 5% Yes
etal.[7] . . cost
sectional analysis
Huang ES 009! America Modellng descrlptlvg Markov Health care | Direct NA Yes
etal.[9] cross-sectional analysis system cost

NA: not answer

3.4. The result of the study

Table 5 presents the conversion of these results
into USS in 2024, based on the CCEMG - EPPI-
Centre Cost Converter[5]. Asshown in Table 5, one
study investigated diabetes patients with type 1,
five studies investigated patients with type 2
diabetes, five studies investigated patients with
type 1 and type 2 diabetes, and four studies
investigated all types of diabetes. Abu-Rmeileh et
al. [13] focused on diabetes type 2 and its
complications. Most studies were prevalence-
based, with the exception of Bilandzic et al. [15],
which adopted an incidence-based method and
two studies that assessed using both approaches.
These studies projected the cost of diabetes over a
period of 1-40 years. Png et al. [8] conducted a
projection encompassing the longest forecast
period of 40 years, spanning from 2010 to 2050,
and estimated that the costs in Singapore would
reach US$1.87 billion by 2050 (US$2.94 billion
when adjusted for 2024). Khanala et al. [18]
predicted the cost of diabetes treatment to be USS
0.24 billion (USS$ 0.29 billion in 2024) by 2044. Two
studies forecasted costs for 2040: Waldeyer et al.
[10] who predicted costs in Germany in 2040
would reach €21.1 billion (USS 36.51 billion in
2024), and Panton et al. {17] predicted the costs
in 2040 for three North American cities—Houston,
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Mexico City, and Vancouver—would be US$11.5
billion ($14.06 billion in 2024), USS$2.81 billion
(USS3.44 billion in 2024), and USS$2.59 billion
(USS3.17 billion in 2024), respectively. Five studies
forecasted costs for 2030: (1) Bommer et al. [16]
forecasted global costs would be USS$2,500 billion
(USS3,060 billion in 2024); based on past trends
and USS$2,100 billion (USS2,810 billion in 2024)
using target scenarios; (2) Rhys Williams et al. [4]
also forecasted global costs would be $825 billion
(2024 USS 978.03 billion) by 2030. Furthermore,
this study extended its forecasts to 2045,
estimating costs to reach $845 billion, or
$1,001.74 billion when adjusted for 2024. (3)
Javanbakht et al. [12] predicted the total cost of
diabetes treatment in Iran would be US$9.0 billion
(USS$11.60 billion in 2024); and (4) Abu-Rmeileh et
al. [13] forecasted costs in the West Bank at
USS0.32 billion (USS 0.38 billion in 2024) for
diabetes without complication and 0.57 billion
(USS 0.67 billion in 2024) for diabetes
complications in absence of intervention,
assuming a discount rate of 3%. Abu-Rmeileh et al.
[13] also forecasted costs in 2030 if having action,
at USS$0.30 billion (USS$0.35 billion in 2024) for
without complications and 0.35 billion (US$0.41
billion in 2024) for within complications. (5) The
study by Liu J et al. [20] conducted in China
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estimated that total costs of diabetes in adults
would be $460.4 billion (2024 USS 470.83 billion)
in 2030. Two studies forecasted costs in Canada:
Bilandzic et al. [15] forecasted USS$15.36 billion
(USS 15.88 billion in 2024) by 2021/2022, and

(USS$10.66 billion in 2024) in 2016. The study by
Hahl J et al. [7] evaluated type 1 diabetes patients
with a 10-year recorded spending period and
estimated the total costs of diabetes in adults to
reach $171 billion (equivalent to $248.98 billion in

Ohinmaa et al. [8] forecasted Can$8.14 billion 2024) by 2007.
Table 5. The results of the studies
Popu- Ap- For.e ~ | Start Cost at Pe-| End Cost at
Authors . casting . . .
lation |proach period year starting year riod| year ending year
Waldeyer| Diabetes | Pre- | 2010- 5010 €11.8 biIIion' ' 30 | 2040 €21.1 billif)p
etal. [10]| Type2 |valence| 2040 (2024 USS20.42 billion) (USS$36.51 billion)
Ohinmaa| Diabetes | Pre- | 2000- 2000 Can$4.66 billion 16 | 2016 Can$8.14 billion
etal. [8] |Type 1 & 2 |valence| 2016 (USS$6.10 billion) (US$10.66 billion)
-The estimated total
- The estimated economic cost is
total economic cost is projected to increase
USS 0.790 billion (US$1.24 to US$1.87 billion
Png | Diabetes | Pre- | 2010- billion) in 2910 (USS2.94 biIIion)..
etal.[13]| Type2 |valence| 2050 2010 |- The.: totél ecgnomlc cgst per 40 | 2050 |-Thetotal ecc?norplc
patient in this population is cost per patientin
therefore estimated to be this population is
USS5,646 (USS8,884.33) in therefore estimated
2010. to be US$7,791 (USS
12,259.62)
Houston: US$11.5
Houston: USS6.61 billion billion ($14.06 billion)
($8.08 billion) Mexico City: US$2.81
Panton | Diabetes | Pre- | 2015- 5015 Mexico City: USS$1.75 billion 35 | 2040 billion (USS3.44
etal. [17]| Type 1 & 2|valence| 2040 (USS2.14 billion) billion)
Vancouver: USS$1.22 billion Vancouver: US$2.59
(USS$1.49 billion) billion (US$3.17
billion)
2013- 50 | 2033 USS0.16 billion
Khanala | Diabetes | Pre- | 2033 2013 USS0.079 billion (USS0.19 billion)
etal.[18]| Type2 |valence| 2013- (USS0.095 billion) 30 | 2044 USS$0.24 billion
2043 (USS0.29 billion)
Direct costs: Direct costs:
USS1.71 billion USS 4.2 billion
(USS2.20 billion) (USS 5.41 billion)
. Indirect costs: Indirect costs:
JZ‘t’ZTbFf;]t Tsrebitzsz V;;;'CG 22%2,%- 2009 US$1.93 billion 21| 2030 | US$4.8bilion
(US$2.49 billion) (USS 6.18 billion)
Total costs: Total costs:
USS 3.64 billion USS 9.0 billion
(USS$4.69 billion) (USS 11.60 billion)
Al The absolute global
Bommer| . Pre- |2015— USS 1,300 billion economic burden
etal.[16] TP | otence| 2030 |29 (Us$ 1,590 billion) 15| 2030 was us$2,500 billion
types (USS 3,060 billion)
ISSN: 2615 - 9686 Hong Bang International University Journal of Science



Hong Bang International University Journal of Science - Vol.7 - 12/2024: 89-100

Fore-
Authors {;c‘:'l%un plﬁt\)gch ;f;':g 3?;: sta(r:‘:'l?:fg?/tear rFi’gd \I/Eg:r eng%sé \a/tear
when prevalence
Al 201 USS 1,300 bill . rdnorltality h
Bommer| . Pre- 5- , illion increased in line wit
etal. [16] dlfbetes valence| 2030 2015 (USS 1,590 billion) 151 2030 previous trends, and
ypes US$2,100 billion
(USS 2,810 billion)
when prevalence and
mortality achieved
global targets
Total costs were 7.55
011 10 | 2022 | billion CAD (US$7.81
Bilandzic | Diabetes In- 2012{ billon) for. f‘emales
etal. [15]itypes 1 & 2|cidence| 2021/ 2012 and 781 billion CAD
(USS8.08 billion) for
2022 males (15.36 billion
CAD total - USS
15.88 billion)
The estimated direct
If no national intervention cost of diabetes
was taken by the complications is 0.35
governorate, the cost is billion in 2012 (2023
expected to increase to 0.22 USS 0.41 billion),
billion (2023 USS 0.26 billion) 0.47 billion in 2020
in 2015, 0.26 billion (2023 US (2023 Us$ 0.55
0.31 billion) in 2020 and 0.32 billion) and 0.57
Abu- Diabetef billion (2023 USS 0.38 billion) billion in 2030 (2023
Rmeileh type 2,it's| Pre- | 2012- 5012 | M 2030 with 3% dls'countlng 18 | 2030 U'SS 0.67 b'l||I0n) if no
com- |valence| 2030 rate assumption. intervention takes
etal. [13] ,. .. .
plications If obesity prevalence level off place. If the
by the year 2017, the prevalence of
estimated direct cost of obesity stopped
diabetes would be 0.26 increases (if action is
billion (2023 USS 0.31 billion) taken)in 2017, the
in 2020, and 0.30 billion estimated direct cost
(2023 USS 0.35 billion) in for diabetes and its
2030. complication almost
drop by half.
This amount will
have grown to some
0.004 billion US$S
(USS 0.005 billion). If
The diagnosed T2DM all patients (incl. non-
Pre- . ; i
Flessa | Diabetes lalence | 2008 — patients Woulfi .|ncur costs of dlagno§ed) had to be
etal.(11]] type2 . ! 5028 2008 | some 0.002 billion USS (USS | 20 | 2028 paid-for the
cidence 0.003 billion) to cover all of respective figure
diabetes treatment would be 0.006

billion (US$ 0.007
billion) and 0.011
billion USS (USS

0.014 billion).
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Authors

Popu-
lation

proach

casting
period

Fore-

Start
year

Cost at
starting
year

End
year

Pe-
riod

Cost at
ending year

Lauffen-
burger JC
etal. [14]

Diabetes
type 2

valence

Pre-

2012 -

2013

2012

2013

Minimal user (14.9%): these patients
consistently incur the lowest monthly
costs, staying below $400 ($500.76)
throughout the 24 months.

Low-cost (25.2%): this group has stable
monthly costs around $600-5700
(5751.13-876.32).

Moderate-cost (28.4%): with monthly
costs increasing from around $700
(5876.32) at the beginning to about
$800 ($1,001.51) by the end of the 24
months.

High-cost (25.3%): these patients
consistently spend more, with costs
fluctuating between $1,400 and $1,800
per month ($1,752.65 and $2,253.40 per
month) throughout the period.

Rising-cost (6.6%): this group shows a
sharp increase in costs, starting from
around $600 ($751.13) and rising
steeply to nearly $1,800 (S2,253.40),
peaking around months 16-18 before
stabilizing.

Authors

Popu-
Iatl%n

Ap-
proach

Fore-
casting
period

Start
year

Cost at
starting year

End
year

Pe-
riod

Cost at
ending year

Rhys
Williams 4
etal. [4]

Diabetes
types 1 &2

Pre-
valence

2019-
2030

2019-
2045

2019

900.97 billion)

$760 billion (2024 USS

$825 hillion
(2024 US$
978.03 billion)
$845 billion
(2024 US$
1,001.74 billion)

11 | 2030

26 | 2045

Di Zhu
etal. [19]

All
diabetes

types

Pre-
valence

2019-
2025

2019

- Direct economic
burden were
$125.25 hillion

- Direct economic burden
were $115.15 billion (2024
USS$136.51 billion)

- Indirect economic burden
were $41.15 billion (2024
USS 48.78 billion).

- Total economic burden
were $156.30 billion (2024
USS 185,30 billion)

2025

(2024 USS
148.49 billion).
- Indirect economic
burden were
$44.72 billion
(2024 USS
53.01 billion).

- Total economic
burden were
$169.97 billion
(2024 USS
201.50 billion).
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Popu-

Authors | |ation

Ap-
proach

Fore-
casting
period

Start
year

Cost at
starting year

Pe-
riod

End
year

Cost at

ending year

All
diabetes

types

LiuJ
etal. [20]

Pre-
valence

2020 -
2030

2020

-DC: $190.2 billion (2024 USS
194.51 billion)
-1C: 60.0 billion (2024 USS
61.36 billion)
-TC: $250.2 billion (2024 USS
255.87 billion)

10

2030

-DC: $337.8 billion
(2024 USS$ 345.45)
-1C: $122.6 billion
(2024 US$ 12538
billion)
-TC:$460.4 billion
(2024 USS 470.83

billion) in 2030

Hahl)J
etal. [7]

1997-
2007

Pre-
valence

Diabetes

1997
type 1

The 10-year direct
costs per child are
USS 217 (2024 USS
1,979.97) if the
genetically targeted
approach is used
and U$ 619
(2024 USS
5,647.93)
if the pure
immunological
strategy is chosen.

10 | 2007

Pre-
2009-

Huang ES| . valence,
diabetes 2034

etal. [9] tvpes in-
yp cidence

2009

For the Medicare-eligible

All population: $0.008 billion

(2024 USS 0.011 billion) 25

Spending: $45 billion (2024
USS 65.52 billion)

For the Medicare-

eligible population:

0.015 billion (2024

USS 0.021 billion)
Spending:
$171 billion
(2024 USS

248.98 hillion)

2034

4. DISCUSSION

Based on the selection and exclusion criteria, this
systematic review of the cost of diabetes found 16
studies that met the eligibility criteria for analysis.
The studies' research-quality scores ranged from 12
to 16.5. Most studies lost points for the following:
lack of discounting; description of characteristics of
the population, setting, and location; or
nondisclosure of funding sources. The studies were
carried out in multiple countries, primarily in
developed countries. It is necessary to strengthen
the research in developing countries to gain a more
multidimensional view of the future costs of
diabetes. The studies used modeling combined
with descriptive cross-sections, and most were
from either the societal or healthcare system
perspectives. Most studies focused on direct cost
analysis, although a few studies investigated
indirect costs. Waldeyer et al.[10] and Abu-Rmeileh
et al. [21] assessed irrational costs from a social

Hong Bang International University Journal of Science

perspective but only assessed direct costs.
Javanbakht et al.[12] discovered that indirect costs
were higher than direct costs, and that failing to
account for indirect costs could result in serious
flaws in the estimated costs of diabetes treatment
assessment. Most of the studies used forecast
periods of more than 10 years; the longest was 40
years. Most studies used a prevalence-based
approach that showed costs ranging from US$0.19
billion to $3,060 billion, depending on the region
and forecast year. The exception was Bilandzic et al.
[15], who used an incidence-based approach and
projected the cost of diabetes as CANS 15.36 billion
(USS$ 15.88 billionin 2024) for 2022.

Five studies forecasted the cost of diabetes by 2030
with Bommer et al. [16] and Rhys Williams et al. [4]
forecasted costs worldwide. Thus, their cost
predictions were broader and larger than the other
two studies: $2,100 billion (USS2,810 billion in 2024)
with all diabetes types and $825 billion (2024 USS
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978.03 billion) with type 1 and type 2 diabetes. The
costs predicted by Javanbakht et al. [12] and Abu-
Rmeileh et al. [21] were USS$9.0 billion (USS 11.6
billion in 2024) and USS$0.57 billion (USS 0.67 billion
in 2023), respectively. Those numbers were
significantly different because Javanbakht et al. [12]
studied patients with type 1 and type 2 diabetes and
assessed direct and indirect costs, while Abu-Rmeileh
et al. [21] studied only patients with type 2 diabetes
and its complications and only assessed direct costs.
Waldeyer[10] and Panton -{17] forecasted the cost of
diabetes up to 2040 as €21.1 billion (USS 36.51 billion
in 2024) and USS$16.9 billion (US$20.67 billion in
2024), respectively. Panton -{17] evaluated type 1
and type 2 diabetes but investigated only three cities
in North America. Thus, the study population was
smaller than in Waldeyer's study [10], as reflected in
the lower diabetes costs. The projected cost of
diabetes in Germany (USS$36.51 billion in 2024) in
2040 was 12 times higher than the cost in Singapore
(USS 2.94 billion in 2024) in 2050 [8, 10)]. This is
consistent with the two countries' populations;
Germany's population is 14 times larger than
Singapore's [22]. In addition, differences in the
countries' economic conditions and each study's
assumptions of interventions, health services costs,
and drug prices also affected the disparities. Despite
these nine studies' differences, our analyses
indicated that diabetes would likely pose a significant
burden on national health systems, societies, and
economies in the future. Accordingly, appropriate
measures are required to prevent diabetes and
reduce the economic burden.

This study is the most recent systematic review of
diabetes costs using systematic search and the
recommended review methodology. To avoid study
selection bias, two independent reviewers
conducted a dual search following the com-
prehensive inclusion and exclusion criteria. This
systematic review provided an overview of
diabetes cost projections by synthesizing and
analyzing studies that predicted diabetes costs
from diverse perspectives. This study provides
useful information for decision-makers and
planners to help formulate appropriate and timely
policies to prevent diabetes and reduce the
economic burden of diabetes.

However, the study had some language limitations
because it only considered full-text studies in
English. Furthermore, the data source was limited to
three commonly used electronic data sources, so it
did not screen all the relevant studies. No studies
were excluded during the study screening process
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because of language restrictions; therefore,
language restrictions did not significantly affect this
systematic review. The decision not to exclude
research based on specific quality criteria (e.g., study
design, cost technique, sample size, or reporting
standards) could have led to the inclusion of lower-
quality studies with less accurate estimates and
jeopardized cross-national comparability. Our
primary goal was to achieve a comprehensive global
assessment of the literature on the projected costs
of diabetes. For reasons often beyond the
researchers' control, the included studies might have
been of low quality and would have been eliminated
if we had used stricter quality parameters.

Forecasting diabetes costs in Vietnam requires
addressing the evolving landscape of diabetes
management, including the impact of newer
interventions aimed at reducing the economic
burden associated with treatment and com-
plications. The prevalence of diabetes continues to
rise, leading to significant healthcare expenses,
including medication, hospitalization, and
managing complications such as neuropathy,
nephropathy, and cardiovascular issues. Over the
years, the costs associated with diabetes care have
increased, driven by factors such as an aging
population and urbanization. However, the
introduction of newer interventions, including
advanced medications, technology-based
monitoring systems, and lifestyle-focused
prevention programs, offers the potential to
mitigate these rising costs. These innovations can
improve glycemic control, reduce hospital
admissions, and minimize long-term complications,
leading to potential cost savings.

5. CONCLUSIONS

This review provides an updated and considerably
expanded picture of the literature on the future
global economic impact of diabetes, offering
valuable insights to experts who formulate policies.
Diabetes is expected to become an increasingly
significant burden on national health systems, the
society, and the economy. A concerted effort is
required to prepare for such changes. To gain a
more holistic understanding of the future costs of
diabetes, it is vital to expand the research in
developing countries.
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Dw bao chi phi dai thdo dwdng: Nghién clru tong quan
hé thong

Nguyén Linh Viét, Tran Thij Yén Nhi, V6 Ngoc Yén Nhi,
Nguyén Thanh Binh va Nguyén Thj Thu Thay

TOM TAT

Béi cdnh: Bdi thdo duong ld mét van dé sirc khde todn cdu Ion va la nguyén nhdn hang déu cuda tir vong va
gidm tudi tho. Muc tiéu: Nghién ctru thuec hién téng quan hé théng dé thu thép cdc nghién ctru duw dodn
gdnh ndng kinh té cua ddi thdo dudng, cung cép théng tin hitu ich cho cdc nha hoach dinh chinh sdch va cdc
bén lién quan. Phwong phdp: T6ng quan hé théng thue hién theo huéng dan cia “Bdo cdo wa thich cho cdc
téng quan hé théng va cdc phén tich gép” (PRISMA) dé xdc dinh cdc tir khéa, cum tirva tiéu chilya chon phi
hop théng qua viéc im kiém tai liéu tir cdc co sé di¥ liéu nhw Embase, PubMed va Cochrane. Bang kiém chi
phi bénh tét (COI) dd duoc st dung dé ddanh gid chdt lwong nghién ciru. Cdc chi phi dé duoc chuyén déi
sang ty gid USD ndm 2024 sau khi phdn tich di¥ liéu vé cdc ddc diém va két qud nghién ciru. Két qud: Trong s6
1,667 nghién ctru tir ba co s¢ di liéu, c6 16 nghién curu ddp trng duwoc tiéu chi chon loc va logi trir. Cdc
nghién ciru dugc thue hién & cdc quéc gia trén toan chdu A, chéu Au, Bdc My va toan céu, vdi tét cé cdc
nghién ctru déu duwg'c mé hinh héa béng thiét ké mé td cdt ngang. Cdc nghién ctru du dodn chi phi cda bénh
ddithdo dudng trong khodng tir 1 dén 40 ndm bdng phuwong phdp dua trén ty 1 hién mdc va ty 1é mdi mdc.
Dua trén phwrong phdp tiép can hién mdc, chi phi dao déng tir0.19 ty USD d@én 3.1 triéu ty USD (USD 2024),
tuy thuéc vao khu vire va ndm dw dodn. Cdc nghién ctru duwa trén ty 1é méi mdc wdc tinh téng chi phi cé gid
tri 15.88 ty USD. Khi két hop cd hai phurong phdp, khodng chi phi dworc tim thdy dao déng tir 7.16 triéu USD
dén 248.98 ty USD. Két ludn: Bdi thdo dudng duoc duw dodn sé tao ra gdnh ndng kinh této I6n 1én hé théng y
téquéc gia, xd hdiva nén kinh té. Do dé, can cd suw phdi hop giita cdc bén dé phdng ngira cho cdc bién chirng
c6 thé xdy ra. D€ cé duwoc sw hiéu biét toan dién hon vé cdc chi phi trong twrong lai cia bénh ddi thdo dudng,
viéc mé réng nghién ctru tai cdc quéc gia dang phdt trién la rdt quan trong.

Tirkhéa: dw bdo, chiphi, ddithdo thudng, téng quan hé théng
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