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A B S T R A C T

Objectives: In Singapore, diabetes imposes a huge population health and economic burden. Despite that, there is paucity of
evidence on the health economics of screening programs for type 2 diabetes, especially in the context of screening after
gestational diabetes (GDM). The objective of this study is to assess cost-effectiveness of universal lifelong screening for type 2
diabetes after GDM, which is supported by current guidelines, compared with elective screening where 54% of mothers with
GDM undertake one-off screening. Despite the recommendation for universal lifelong screening, only 54% comply with this in
the first postpartum year.

Methods: We perform a cost-effectiveness analysis comparing 5 screening strategies, accounting for lifetime costs to the
healthcare system and quality of life for Singapore women diagnosed with GDM. In particular, a hybrid decision model,
based on a decision tree and Markov models, is implemented to estimate cost and quality-adjusted life-years (QALY).
Probabilities, costs, and utilities are obtained from existing literature, governmental databases, the Growing Up in
Singapore Towards Healthy Outcomes birth cohort study, and the National University Hospital.

Results: Compared with elective screening, universal annual screening reduces cost by SG$19.4 million while adding 3.8
thousand QALYs by each annual cohort of pregnant women. Furthermore, annual screening is cost-effective (lower cost and
higher QALY) compared with triennial screening. Sensitivity analysis shows that the findings are robust to parameter
specifications.

Conclusions: Universal annual screening of womenwith a history of GDM is cost-effective for reducing diabetes complications
compared with strategies with less frequent screening in Singapore.

Keywords: Growing Up in Singapore Towards Healthy Outcomes (GUSTO) birth cohort study, hybrid decision model, lifelong
annual screening, Markov model, quality-adjusted life-years.
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Introduction

Type 2 diabetes (T2D) is an increasingly prevalent health
problem that afflicts more than half a billion adults worldwide.1

The International Diabetes Federation predicts that this global
prevalence will escalate to 783 million adults by the year 2045.1 In
addition, T2D carries a non-negligible financial burden, costing
governments US$1.3 trillion in 2015, which is projected to increase
to US$2.3 trillion by 2030.2 Some of the established risk factors for
the development of T2D include age, obesity, hypertension, family
history of diabetes, and ethnicity.3,4 Notably, Asians have a
markedly increased predisposition for T2D compared with their
Western counterparts, owing to a complex interplay among fac-
tors such as genetics, environment, lifestyle, and diet.5 In turn,
diabetes is a major risk factor for cardiovascular and metabolic
diseases, which are associated with premature mortality.3 Early
identification of people at risk of development of T2D is a key
99/$36.00 - see front matter ª 2024 International Society for Health Econo
aspect of prevention given that this may allow earlier imple-
mentation of lifestyle interventions.

T2D may remain asymptomatic for a long period of time while
its associated complications progress undetected: a window of 4
to 7 years between onset of T2D and clinical diagnosis has been
reported.6,7 For instance, an estimated two-thirds of T2D cases are
reportedly asymptomatic at time of diagnosis in England8 and
Denmark.9 Furthermore, approximately 1 in 2 T2D cases world-
wide remains currently undiagnosed.1,8,10 Therefore, there is an
urgent need to implement appropriate screening strategies that
may detect glycemic abnormalities at early stages, thus allowing
timely and cost-effective interventions for diabetes-related com-
plications, to reduce further morbidity and mortality. However,
there are no clear recommendations in relation to lifelong
screening for T2D. Several policies suggest screening based on
certain risk factors,3,4 including obesity,11 age, family history, hy-
pertension, or a sedentary lifestyle. Health economic evaluations
mics and Outcomes Research. Published by Elsevier Inc.
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of T2D screening have produced mixed results12 with universal
lifelong screening deemed to be cost-effective in some contexts13-
17 but not in others.18,19 In contrast, screening based on risk factors
for T2D has been found to be cost-effective.12,20,21

In Singapore, the prevalence of diabetes is significantly elevated
compared with other Southeast Asian countries, standing at 14.9%
versus a regional prevalence of 8.7%.1 Individuals aged 40 years and
older are advised to undergo screening for T2D once every 3 years
through the subsidized Screen for Life program offered by the
Health Promotion Board.22 In addition, younger adults identified as
high-risk individuals are also urged to participate in screenings
under the same program. If diagnosed, treatment guidelines in
Singapore23,24 involve firstly lifestyle modification, ie, diet and
physical activity. These includeoptimizationof food choices tomeet
the recommendations suggested by a dietitian specialized in dia-
betes care, as well as increased physical activity (at least 150 mi-
nutes/week of moderate to vigorous aerobic exercise) and gradual
weight loss (eg, 5%-10% for obese patients). If lifestyle modification
alone is unable to control blood sugar levels, then antidiabetic drugs
are administered. If both these treatment options fail, insulin in-
jections may be needed.

This work focuses on gestational diabetes mellitus (GDM)
within the Singaporean context given that it is amajor risk factor of
T2D,25-27 affecting 15% to 20% of all pregnancies.28 Nonetheless,
health economic analyses of T2D screening for women previously
diagnosed with GDM are lacking.29 GDM arises due to elevated
concentrations of placental hormones, which lead to higher insulin
resistance and increased glucose concentrations. This is associated
with higher rates of complications for both mother and child.30,31

Importantly, GDM increases the maternal risk of developing
T2D.25-27 Therefore, guidelines, both in Singapore23,24,32 and else-
where,29,33,34 suggest diabetes screening for mothers diagnosed
with GDM. The Singapore Ministry of Health (MOH) recommends
that a 75-gram 2-hour oral glucose tolerance test (OGTT) should be
performed 6 to 12 weeks postpartum, followed by lifelong
screening for the development of prediabetes or diabetes at least
once every 3 years. Despite that, only 54% of women belonging to
this risk group attend the first postpartum diabetes screening in
Singapore,35 with the proportion screened rapidly declining after
the first year postpartum.36 This means that a considerable pro-
portion of the population affected by T2D may go undiagnosed. A
similar lack of screening uptake has been reported in other
countries.36-39 As a consequence, women are at risk of delayed
diagnosis and delayed interventions, which in turn would lead to
increased risk of diabetes-related complications. Therefore, there is
an opportunity to improve the uptake of screening for all women
previously diagnosedwith GDM, at 6 to 12weeks after delivery and
subsequently every 1 to 3 years. For instance, screening uptake can
be increased by further shifting screening costs from personal
expenses to subsidies from the government. In addition, the num-
ber of women going for screening after GDM can be increased
through campaigns promoting healthy lifestyles or diabetes
awareness.

In this work, we investigated different interventions to reduce
the economic and societal burden due to delayed diagnosis with
T2D. We explored the cost-effectiveness of a universal and pro-
longed monitoring strategy for T2D in Singaporean women pre-
viously diagnosed of GDM. The existing gap in health economic
evaluations in this area,29 the present context of Singapore waging
war against diabetes, and the current economic landscape make
this study timely and relevant. We considered various universal
screening strategies and evaluated them against a strategy
resembling current practice in terms of cost-effectiveness,
comparing direct medical costs, average lifetime, and quality-
adjusted life-years (QALYs).
Methods

Screening Strategies

Our reference population comprises women who were previ-
ously diagnosed with GDM (GDM is defined according to 1999
World Health Organization diagnostic criteria.40 The same defi-
nition was used in the GUSTO cohort study). We considered a
variety of screening strategies and their cost-effectiveness. The
first strategy was based on current practice where 54% of women
with a history of GDM go for screening35 with that proportion
dropping rapidly in subsequent years.36 In this case, we assumed
that 54% of mothers with GDM go for screening in the first year
postpartum and do not attend further screening. We refer to this
scenario as elective screening. Three other strategies involve
universal screening of all mothers with GDM (1) in the first year
postpartum, (2) triennially, and (3) every year. For completeness,
we also included the strategy with no screening. For all strategies,
we used an OGTT as the screening tool of choice for T2D.

Model

We used a hybrid decision model that included (1) an overall
decision tree structure for the screening strategies and (2) Markov
models for onset of T2D and the evolution of several T2D com-
plications over time. In particular, each intervention corresponded
to a branch of the tree, with different rates of diagnosis of T2D and
associated treatment. The tree is presented in Figure 1. Broadly
speaking, each screening strategy had a different probability of
delayed treatment and T2D treatment reduced the probabilities of
development of complications. At the leaves of the tree, we report
average cost and QALY obtained through Monte Carlo simulations.

The incidence and progression of each complicationwas modeled
using complication-specific Markov models. In such a model, a set of
nodes describes the different possible states of the corresponding
complication, whereas the subjects can move through these states
according to specific transition probabilities. The set of complications,
their disease states, and the possible transitions between them were
derived from a recent cost-effectiveness analysis of diabetes
screening,19 which based these Markov models on published litera-
ture.41-44 In particular, we considered the following complications
related to the development of T2D and associated states:

� retinopathy: nonproliferative diabetic retinopathy, proliferative
diabetic retinopathy, macular edema, blindness

� stroke: stroke, survived stroke, death
� nephropathy: microalbuminuria, macroalbuminuria, end-stage

renal disease with medical management, hemodialysis, renal
transplant, death

� coronary heart disease: myocardial infarction, post–myocardial
infarction, heart failure, death

� foot ulcer: simple ulcer, infected ulcer, minor amputation, major
amputation

These complications are common in individuals with T2D and
place a major economic burden on the healthcare system. For
instance, Singapore has one of the highest diabetes-related lower-
extremity amputation rates among all Organization for Economic
Cooperation and Development countries.45

Agraphical representationof thepossible transitions in theMarkov
models is presented inAppendix 1 in SupplementalMaterials found at
https://doi.org/10.1016/j.vhri.2024.101048. Each model had an absor-
bentstate, suchasdeath, fromwhichno furtherprogression ispossible.
In addition to the complication-specific Markov models, each annual
cycle carried an age-specific probability of all-cause mortality,
capturing death due to causes other than T2D complications.

https://doi.org/10.1016/j.vhri.2024.101048


Figure 1. Decision tree structure of the hybrid decision model.

GDM indicates gestational diabetes; QALY, quality-adjusted life-year; T2D, type 2 diabetes.

Figure 2. Schematic representation of the simulation model. Probability of transition is specific to each screening strategy.

GDM indicates gestational diabetes; T2D, type 2 diabetes.
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The simulation model, displayed schematically in Figure 2, is used
to evaluate average costs and QALYassociated with each intervention,
by simulating the life course of women diagnosed with GDM from
delivery to either death or 100 years (whichever occurs first). In each
annual cycle, thewomenhadaprobabilityofdying fromanycauseand,
if not, developing T2D. The screening strategy determined at which
years T2D screening took place. In addition, we assumed the detection
of T2D based on symptoms, such that any complication due to undi-
agnosedT2Dresulted inaT2Ddiagnosis in thesameyear. Furthermore,
in the absence of lifelong screening, we assumed that T2D was diag-
nosed at the latest 6 years after T2Donset, basedonexistingevidence.7

WeassumedthatT2Ddiagnosis camewithT2Dtreatment, giventhat it
has been reported that 97.4% of Singaporeans with diabetes receive
treatment.46 The life trajectories in the simulation model started at
delivery at 33 years of age, which is the average age of women with
GDM in the Growing Up in Singapore Towards Healthy Outcomes
(GUSTO) cohort.47 See Section B.5 of Appendix 2 in Supplemental
Materials found at https://doi.org/10.1016/j.vhri.2024.101048 for the
probabilities used in the model for each screening strategy. Future
costs, life-years, andQALYwerediscountedat3%. Thecodeused for the
analyses is included in Supplemental Materials found at https://doi.
org/10.1016/j.vhri.2024.101048. Each simulation of the model in
Figure 2 started with awoman of age 33 years diagnosed of GDM and
without T2D and proceeded as outlined below.

While age # 100 years and alive:
Start of annual cycle: simulate whether death due to all-cause

mortality occurs.

� If death, stop.
� Else, check for presence of T2D.

B If no T2D, simulate whether T2D develops.

- If no T2D, increase age by 1 and start a new cycle.
- If T2D, check if it is diagnosed.*
� If T2D is diagnosed, simulate complication-
specific Markov models for diagnosed T2D
(treated).†

� If T2D is not diagnosed, simulate
complication-specific Markov models for
undiagnosed T2D (untreated).†

B If T2D, check if it is diagnosed.*

- If T2D is diagnosed, simulate complication-

specific Markov models for diagnosed T2D
(treated).†

- If T2D is not diagnosed, simulate complication-
specific Markov models for undiagnosed T2D
(untreated).†
� Else, check for presence of T2D.
B If no T2D, simulate whether T2D develops.
- If no T2D, increase age by 1 and start a new cycle.
- If T2D, check if it is diagnosed.*
End
*Depending on the screening strategy, this can happen in the

same annual cycle or delayed up to a maximum of 6 years of
remaining undiagnosed; ie, after 6 years from onset, we assume
that T2D is diagnosed.7

†See Appendix Tables 4 to 8 in Supplemental Materials found at
https://doi.org/10.1016/j.vhri.2024.101048.
Probabilities

The probabilities in the simulationmodelwere based on findings
from GUSTO and available literature. The Singapore Department of
Statistics provided sex- and age-specific probabilities of all-cause
mortality.48 The annual probability of T2D onset was estimated
from (1) GUSTO,47 which provided T2D status up to 8 years post-
partum, and (2) literature on T2D incidence after GDM beyond 8
years.36 This implies that the resulting probability varied with age.

The incidence of complications for treated T2D was based on
studies conducted in Singapore,49-51 except for the incidence of
diabetic foot ulcers, which was from the United Kingdom.52 For
untreated T2D, the incidence rates of complications are generally
higher due to poorer glycemic control. To derive probabilities of
complications with untreated T2D from those with treated T2D,
we considered relative risks derived from a recent cost-
effectiveness analysis of diabetes screening.19

Probabilities of progression of complications, including pro-
gression to death, were derived from publicly available sources,
most of which were specific to the Singaporean context.53-59 All
probabilities and how they were derived from GUSTO and avail-
able literature are presented in Appendix 2 in Supplemental
Materials found at https://doi.org/10.1016/j.vhri.2024.101048.

Costing

Discounted costs were aggregated across the years in the
simulation model. Only direct healthcare costs related to diabetes
were considered, ie, the cost of screening, of treating T2D, and of
treating complications. Strategies involving more frequent
screening have a higher cost of T2D testing and treatment and a
lower cost of complications.

Screenings were assumed to include a primary care visit and
an OGTT. The cost of the OGTT used for T2D screening was derived
from billing data of the National University Hospital, Singapore,
whereas the primary care visit was costed based on MOH data. In
the event of T2D diagnosis through screening, the cost of a
confirmatory OGTT was included in the analysis.32 For T2D
treatment excluding complications, an estimate of the average
cost was provided by MOH. Finally, costs of specific Markov dis-
ease states were provided by Singapore-specific burden of disease
studies on diabetes complications60-63 and MOH’s list of fee
benchmarks64 complemented by information from experts.

All costs were expressed in constant Singaporean dollar
values65 with 2022 as base year using healthcare-specific inflation
data from the Singapore Consumer Price Index. Amounts are re-
ported in Singapore dollars. We provide a description of all costs
and their sources in Appendix 3 in Supplemental Materials found
at https://doi.org/10.1016/j.vhri.2024.101048.

QALYs

Similar to costs, the QALYs of each simulated lifetime were
evaluated as the sum of the discounted QALY weights, ie, health-
related quality of life, associated with the health state of each
annual cycle in the model. The healthy state without T2D was
assigned a QALY weight of 1. Weights for other health states were
obtained by transforming the values in Kaur et al19 to the Singa-
porean context. Whenever multiple T2D complications were
present simultaneously, the corresponding QALY weight was
computed as the minimum of the single-condition weights.

For the health states in the simulation model, Kaur et al19

provided QALY weights based on a Thailand value set. Such val-
uations of health states can vary substantially between countries,
and thus, it is important to use country-specific value sets for
estimating utility.66,67 Therefore, we transform the Thai weights to
adapt them to the Singaporean context. In particular, QALY
weights from Singapore68 and Thailand69 are available for the set
of health states included in the EuroQoL Quality of Life Ques-
tionnaire with 5 dimensions and 3-level scale (EQ-5D-3L). A linear

https://doi.org/10.1016/j.vhri.2024.101048
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Table 1. Health outcomes and lifetime costs for T2D after GDM per 6500 individuals by screening strategy.

Outcome/cost Screening strategy

Never Elective One-off Triennial Annual

Life-years (thousand) 161.0 161.0 161.0 161.7 162.0

QALYs (thousand) 128.3 128.4 128.5 130.9 132.2

Total cost (million SG$) 200.6 200.3 200.0 182.0 180.9

Disaggregated costs
Screening cost (million SG$) 0.0 0.6 1.1 6.7 17.8
T2D treatment cost (million SG$) 32.9 33.0 33.2 37.2 39.2
Retinopathy treatment cost (million SG$) 31.3 31.1 30.9 26.3 23.9
Stroke treatment cost (million SG$) 6.5 6.5 6.5 6.4 6.4
Nephropathy treatment cost (million
SG$)

58.9 58.5 58.2 48.9 44.0

Coronary heart disease treatment cost
(million SG$)

3.2 3.2 3.2 3.1 3.1

Foot ulcer treatment cost (million SG$) 67.9 67.4 67.0 53.4 46.5

Note. Costs are expressed in 2022 Singapore dollars.
GDM indicates gestational diabetes mellitus; QALY, quality-adjusted life-year; SG$, Singapore dollars; T2D, type 2 diabetes.
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regression of the Singaporean weights onto the Thai weights
provided the calibration curve:

Singaporean weight = 1.12 3 Thai weight – 0.23
As a result, the Singaporean weights were lower than the Thai

weights, which is in line with previous work on how Singaporeans
and Thai value health.66 In particular, in a comparison among 7
Asian countries, Singaporeans were found to be the most sensitive
to changes in the severity of health states, as opposed to Thai
nationals who were ranked second least sensitive (after Koreans).
Moreover, the Singapore population prioritized the effect of
changes in anxiety/depression health states.66 We applied the
transformation to the QALY weights provided in Table S1 of Kaur
et al19 to obtain the QALY weights used in this analysis. The QALY
weights are listed in Appendix 4 in Supplemental Materials found
at https://doi.org/10.1016/j.vhri.2024.101048.

Sensitivity Analysis

We performed deterministic one-way sensitivity analyses and
a probabilistic sensitivity analysis to account for parameter un-
certainty. For the probabilistic sensitivity analysis, distributions
were derived for all parameters from their sensitivity ranges. In
particular, we assigned beta distributions to the probabilities and
gamma distributions to the costs, the disutilities (ie, 1 minus the
QALY weight), and the log of the relative risks, as suggested by
Briggs et al.70 The parameters for such distributions were set in
such a way that the 2.5% and 97.5% percentiles of the distribution
corresponded to the limits of the sensitivity range. Monte Carlo
estimates of the cost-effectiveness acceptability curves were
computed from 1000 simulations where all parameters are varied
simultaneously. See Appendix 5 in Supplemental Materials found
at https://doi.org/10.1016/j.vhri.2024.101048 for further details on
the sensitivity analyses.
Results

Base Case Cost-Effectiveness

In the GUSTO cohort, 19% of the pregnant women (n = 201) had
GDM. Therefore,we reported results per 6500 cases ofGDM,which is
approximately 19% of the annual number of births in Singapore. We
summarized the outcomes for the base case in Table 1. For
completeness, we reported results per individual in Table 2. We do
not report incremental cost-effectiveness ratios (ICERs) (ratio of cost
and QALY differences) in the tables given that additional screening
was always a dominating intervention, ie, yielding lower cost and
higher QALY, compared with less frequent screening.

Screening for T2D was cost-effective with annual screening
being preferred among all strategies: annual screening versus
triennial screening increased QALY by 1.3 thousand and reduced
costs by SG$1.0 million. Annual screening compared with the
strategy of 54% undergoing elective screening increased QALY by
3.8 thousand while reducing cost by SG$19.4 million.

Health outcomes improved with additional screening. The
improvementwasmore pronounced in termsofQALY than in termsof
life-years. This suggests that the effectiveness of screening and asso-
ciated lower rates of T2D complications derived more from improved
health-related quality of life than from an extension in lifespan.

With regard to cost, increased rates of screening resulted in (1)
higher screening costs and (2) lower T2D-related expenses, due to
fewer complications, despite an increase in T2D diagnoses and
associated T2D treatment. The reductions in T2D-related cost were
larger than the increases in screening costs. As a result, strategies
with more frequent screening were cost-saving measures
compared with strategies with less frequent screening.

The number of diagnoses and complications is presented in
Table 3. In terms of number of T2D diagnoses through screening,
141 mothers with GDM out of 6500 are diagnosed if all are
screened in the first year postpartum. Lifelong screening leads to
much higher numbers: triennial screening results in 3843 di-
agnoses and annual screening in 5403 diagnoses.

Sensitivity Analyses

One-way sensitivity analyses are presented in Appendix 5 in
Supplemental Materials found at https://doi.org/10.1016/j.vhri.2
024.101048. The 3 most influential parameters were the cost of the
OGTT test, the probability of developing T2D, and the relative risk of
developing a foot ulcer for untreated versus treated T2D. Varying

(1) the probability of developing T2D
(2) the relative risks of developing a foot ulcer or nephropathy

https://doi.org/10.1016/j.vhri.2024.101048
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Table 2. Health outcomes and lifetime costs for T2D after GDM per individual by screening strategy.

Outcome/cost Screening strategy

Never Elective One-off Triennial Annual

Life-years 24.76 24.77 24.77 24.87 24.93

QALYs 19.74 19.76 19.77 20.15 20.34

Total cost (SG$) 30 858 30 809 30 768 27 997 27 837

Disaggregated costs
Screening cost (SG$) 0 90 166 1028 2744
T2D treatment cost (SG$) 5055 5080 5101 5718 6038
Retinopathy treatment cost (SG$) 4812 4783 4759 4046 3674
Stroke treatment cost (SG$) 996 996 996 986 982
Nephropathy treatment cost (SG$) 9056 8997 8946 7516 6767
Coronary heart disease treatment cost (SG$) 494 494 493 482 477
Foot ulcer treatment cost (SG$) 10 445 10 370 10 307 8221 7155

Note. Costs are expressed in 2022 Singapore dollars.
GDM indicates gestational diabetes mellitus; QALY, quality-adjusted life-year; T2D, type 2 diabetes, SG$, Singapore dollars.

Table 3. Number of diagnoses and complications after GDM per 6500 individuals by screening strategy.

Outcome Screening strategy

Never Elective One-off Triennial Annual

No. diagnosed by screening 0 76 141 3843 5403

Cases of retinopathy 3990 3986 3983 3659 3508

Cases of stroke 1084 1085 1085 1084 1084

Cases of nephropathy 3668 3664 3660 3324 3166

Cases of myocardial infarction 1921 1920 1920 1898 1889

Cases of foot ulcer 2622 2616 2611 2225 2042

GDM indicates gestational diabetes mellitus.

Figure 3. Cost-effectiveness acceptability curves. No screening (never), elective screening, and universal one-off screening had identical
CEACs that were equal to zero everywhere.
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(3) costof theOGTT, foot ulcer, or nephropathywithin a20% (30% for
costs) range frombase case resulted in a cost increase, instead of
reduction, for annual screening compared with triennial
screening. Still, the corresponding ICER of annual versus trien-
nial screening did not exceed SG$2000/QALY, which is well
below willingness-to-pay (WTP) thresholds that are typically
used in Singaporean cost-effectiveness analyses (in the range
SG$50 000-SG$70 000/QALY71-73).Ahigherprobabilityof T2Dor
a higher relative risk of complications corresponded to a lower
ICER whereas a higher cost of a test increased the ICER.

For the probabilistic sensitivity analysis, the cost-effectiveness
acceptability curves in Figure 3 show that annual screening was
incrementally cost-effective in all 1000Monte Carlo simulations for
WTP thresholds above SG$9000, which is consistent with the base
case analysis. For WTP thresholds below SG$9000, triennial
screening was most cost-effective in some simulations. In contrast,
no screening, elective screening, and universal one-off screening
were never more cost-effective than the other interventions.
Discussion

In Singapore, the prevalence of T2D is significantly elevated
compared with other Southeast Asian countries.1 This work fo-
cuses on GDM in Singapore, given its significant role as a major
risk factor for T2D among women. In particular, we evaluated the
cost-effectiveness of strategies for T2D screening after GDM.

Universal annual screening was a dominating strategy
compared with strategies with less frequent screening given that
it increased QALY while reducing cost, which suggests that
annual screening is the optimal strategy for Singapore. More-
over, under commonly used WTP threshold, annual screening
was consistently the cost-effective choice in sensitivity analyses
when varying costs, QALY weights, and other input parameters,
with the ICER of annual versus triennial screening always below
SG$2000/QALY. In the probabilistic sensitivity analysis, no
screening, elective screening, and universal one-off screening in
the first year after pregnancy were never the optimal strategy
compared with lifelong (ie, triennial or annual) screening. The
findings are consistent with cost-effectiveness analyses of peri-
odical T2D screening based on risk factors.12,20,21 For instance,
Gillies et al20 and Nagy et al21 report an ICER for risk-based
screening versus no screening of £14 150/QALY and V3630/
QALY, respectively.

The hybrid decision model used has several merits. First, many
parameters were derived from Singaporean data, which makes the
findings more relevant. For instance, QALY weights were based on a
Singapore-specific value set.68 The simulation model was able to
account for many possible different scenarios of T2D progression,
allowing, for instance, for time-varying T2D susceptibility and
multiple diabetes complications simultaneously, given that it is
realistic.

Our analysis has limitations. We did not consider screening for
prediabetes or alternatives to the OGTT used for screening, such as
using fasting glucose or glycated hemoglobin.12,17,19 We obtained
the time between onset of T2D and its diagnosis from previous
findings,7 estimating 6 years’ delay. However, this value is ob-
tained with data collected between 1991 and 2010 and might not
be a realistic estimate of the time between onset of T2D and its
diagnosis. Analogously, the computations for the rates of onset of
complications for untreated T2D were partly based on the UK
Prospective Diabetes Study19,74 (1977-1997). Furthermore, the
Markov models contain many arguably unrealistic simplifications.
For instance, complications develop and progress independently
from each other in the simulation model, and most probabilities
were assumed to be constant across time and age. Nevertheless,
the findings seemed to be robust to changes in these probabilities.
Moreover, such Markov models and their simplifications are
common in health economic analyses of T2D screening,17,19,21

although more involved models have been developed.75 Another
limitation is that some probabilities were derived from countries
other than Singapore, but again our findings did not change
substantially in sensitivity analyses. In addition, we assumed 100%
screening compliance in some strategies, which might not be
feasible in practice. Finally, we considered only healthcare-related
costs and thus omitted others costs such a productivity loss, eg, as
a result of T2D complications. Still, our study highlights the
importance of more comprehensive interventions after GDM and,
more in general, the need for cost-effectiveness evaluations of
diabetes prevention programs.
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