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Background: Preterm birth remains a leading cause of newborn death, disability, and long-term health challenges globally, with
a substantial impact on families, the health system, and society. Omega-3 supplementation in women with low omega-3 status in early
pregnancy has been shown to reduce the risk of preterm birth, particularly early preterm birth (<34 weeks of gestation). The cost
implications of incorporating omega-3 testing and targeted supplementation into routine antenatal care to reduce early preterm birth in
Australia are unclear.

Methods: A decision analytic model was developed using Australian epidemiological, clinical, and cost data to compare routine
omega-3 testing and targeted supplementation with current practice. The model predicted the number of early preterm births prevented
and associated cost savings over an 18-year time horizon. Deterministic sensitivity analyses were conducted to examine uncertainty in
key model inputs.

Results: Among 289,195 singleton pregnancies in 2022, an estimated 17.5% of women would have low omega-3 status and be
eligible for supplementation. Making conservative assumptions, the model predicted that, relative to current practice, omega-3 testing
and supplementation would be a dominant strategy, preventing 640 early preterm births, with projected savings of $26.1 million in
direct healthcare costs. Sensitivity analyses indicated that the results were robust across most scenarios and identified the treatment
effect estimate as the strongest driver of model predictions.

Conclusion: Omega-3 testing in early pregnancy with targeted supplementation may offer a scalable and cost-effective strategy to
reduce early preterm birth with potential benefits for mothers, infants, and the health system. The modelling suggests meaningful
health and economic benefits. Cost savings were robust across most plausible scenarios, supporting the potential value of this approach

on a national scale.

Plain Language Summary: Every year, thousands of babies in Australia are born too early, putting them at risk of serious health
problems and placing a heavy burden on families and the health system. Babies born before 34 weeks of pregnancy face the greatest
risks of death, intensive care, long hospital stays, and lifelong challenges.
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Evidence shows that omega-3 supplementation lowers the risk of preterm birth for women with low omega-3 levels, and this
recommendation was included in Australia’s National Pregnancy Care Guidelines. We assessed whether introducing a simple omega-3
blood test and offering high-dose supplements to women with low levels, as part of routine pregnancy care, would be cost-effective.

Using Australian data, we built a model to compare this approach with current care. Under conservative assumptions, the model
predicted that testing and targeted supplementation could prevent about 640 births before 34 weeks of gestation each year and save
$26 million in direct healthcare costs and $44.7 million overall. For every dollar invested, the health system could save $1.67 in direct
costs and $3.00 in total costs.

Adding omega-3 testing with targeted supplementation to routine pregnancy care has the potential to improve outcomes for mothers
and babies while reducing healthcare costs substantially. This is an affordable, evidence-based change that could deliver significant
benefits nationwide.

Keywords: cost-effectiveness, health economics, antenatal screening, preterm birth prevention, omega-3 supplementation, maternal

nutrition, pregnancy care

Introduction

Preterm birth, defined as birth before 37 weeks of pregnancy, is a major cause of death in children under five and a major
contributor to long-term disability and healthcare costs worldwide.'*? In 2020, an estimated 13.4 million babies were born
preterm globally, underscoring its continuing public health significance.' Globally, it ranks fourth among all causes of
lifetime health and productivity loss, exceeding the burden of chronic diseases such as chronic obstructive pulmonary
disease, diabetes, and stroke.’

In Australia, preterm birth has been recognised as a key priority for national action and investment and imposes
a substantial economic and service burden on the health and education systems.*> In 2022, the Australian Institute of
Health and Welfare (AIHW) reported around 25,000 babies born preterm.® The total cost to government for a single year
of preterm births in Australia has been estimated at AUD 1.41 billion, much of which (67%) is direct healthcare costs
(largely driven by neonatal care) followed by costs associated with special education services (24%).* Babies born before
34 weeks of gestation are classified as “early preterm” and face substantially greater risks of both immediate and lifelong
adverse outcomes.” ° These include impaired growth and neurodevelopment, intellectual disabilities, mental health
conditions, and earlier onset of chronic diseases,” imposing a heavy economic burden on health, education and social
support systems.* The toll on families in terms of emotional distress, financial strain, disrupted employment, long-term
caregiving responsibilities and parental mental health issues is also considerable.” Studies have shown an inverse
relationship between gestation age at delivery, costs and health outcomes.’””® This highlights the importance of strategies
that prevent early preterm birth and reduce its associated long-term costs and harms.

A secondary analysis of the ORIP (Omega-3 to Reduce the Incidence of Prematurity) randomised controlled trial
showed that omega-3 long-chain polyunsaturated fatty acid (LCPUFA) supplementation reduced the risk of early preterm
birth (<34 weeks’ gestation) by 77%, with significantly greater benefit observed in women with low or depleted omega-3
levels in early pregnancy.'®'? This is consistent with the broader evidence base, including the 2018 Cochrane review,
which found reductions in preterm and early preterm birth with omega-3 supplementation during pregnancy overall,'
and subsequent international trials that suggested greater benefit among women with lower baseline omega-3 intake or
status.'>'* The National Australian Pregnancy Care Guidelines'> reflected this evidence and recommended omega-3
LCPUFA supplementation with 800 mg docosahexaenoic acid (DHA) and 100 mg eicosapentaenoic acid (EPA) daily in
women with low omega-3 status to reduce the risk of preterm birth.

The Omega-3 Test and Treat Program was developed and embedded into routine antenatal care in South Australia
(SA) as a practical, low-cost mechanism to translate this guideline into practice.'® The program leverages existing
workflows within SA Pathology, South Australia’s public pathology provider, via the SA Maternal Serum Antenatal
Screening (SAMSAS) program to embed omega-3 testing and tailored supplementation advice into standard maternity
care pathways. Blood testing is considered the gold standard for identifying at-risk women as omega-3 levels cannot be

reliably estimated from dietary intake alone.'”'®
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Outside South Australia, routine omega-3 testing and targeted supplementation advice are not currently implemented.
Some women may choose to use prenatal supplements containing relatively low doses of omega-3, but this differs from
the targeted therapeutic supplementation strategy evaluated in this study.

While early implementation of the Omega-3 Test and Treat Program in South Australia has demonstrated feasibility,
reach, and strong fidelity,'® evidence on the economic value of this approach is currently lacking. This study aims to
generate new evidence on the economic impact of omega-3 testing and supplementation on early preterm birth in
Australia when compared with current practice.

Materials and Methods

Overview

A decision analytic model was developed to predict incremental costs of omega-3 testing and supplementation if
implemented nationally and the potential cost savings due to its impact on early preterm birth rates, when compared
with current practice. The cohort entering the model includes live early preterm births (defined as <34 weeks of
gestation) stratified by the gestational age at delivery ie, extremely preterm (20-27 weeks), moderately preterm (28—
31 weeks) and late preterm (32-33 weeks). We used the best available evidence from Australian national figures and
published literature to populate the model. Expert opinion was sought where the required data was unavailable from the
review or national databases. The model schematic diagram is presented in Figure 1, which represents a decision tree
structure comparing the impact of alternative interventions on cost estimates associated with birth outcomes (term and
early preterm) until 18 years of age. The model was developed using Microsoft Excel.

Model Inputs

Key model inputs with their base case values, their ranges, and sources are presented in Supplementary Table 1.

Epidemiological and Clinical Data

The 2022 cohort of 289,195 pregnant women with a singleton pregnancy in Australia was used as our reference
population for all estimates (the most recent year with complete national data at the inception of the study).®
Consistent with our data source for clinical effectiveness,'? the model was restricted to singleton pregnancies resulting
in live births; therefore, multiple births, foetal loss, and stillbirth were not included in the analysis. According to data
from AIHW,® there were 5752 live early preterm births defined as delivery before 34 weeks of gestation, representing
approximately 25% of all preterm births (<37 weeks of gestation).*

Data from SAMSAS indicates that approximately 80% of pregnant women participate in their early pregnancy
screening program in South Australia. Verified by experts, we used an 80% screening uptake rate among pregnant women
in our base case analysis, assuming that SAMSAS can be used for omega-3 status testing to identify eligible women.

Data to estimate the number of eligible pregnant women (with low blood omega-3 levels before 20 weeks’ gestation)
and omega-3 supplementation adherence were derived from a national Australian randomised controlled trial
(ORIP), 12 showing that 17.5% of pregnant women are eligible for supplementation and 65% of treated women adhere
to the supplement regimen.

Estimates of effectiveness were sourced from a secondary analysis of the ORIP trial showing that, among women
with low omega-3 status (<4.1% of total fatty acids in whole blood) and a singleton pregnancy, supplementation reduced
the risk of early preterm birth by 77% compared with control (Relative risk = 0.23, 95% CI: 0.07-0.79).'* The analysis
also showed that 3.16% of pregnancies in the control group resulted in early preterm birth.

Cost Data
Considering data availability, we included cost items (mainly from birth to 18 years of age), capturing important costs to
the government (both health system and wider government costs such as education), and costs to the family.

Cost estimates were primarily derived from Newnham et al* who estimated the discounted health and education costs
associated with preterm birth up to age 18 in Australia, stratified by gestational age at delivery: extremely preterm
(2027 weeks), moderately preterm (28—31 weeks) and late preterm (32—-36 weeks), noting that early preterm birth in our

ClinicoEconomics and Outcomes Research 2026:18 https: 3


https://www.dovepress.com/article/supplementary_file/585692/585692%20Supplementary%20Material.docx

Haji Ali Afzali et al

Target Populalio.

(Pregnant women with
singleton pregnancies)

creening

G

strategy

Current practice

Omega-3 testing &

BT

Eligible (low :

omega-3)

YT ———

Adherent

m{em the model

p

No EPTB

A4

[

ot eligible
(normal omega-3

Stillbirth

Not screening

Stillbirth

Livebirth

Figure | Schematic diagram of the model structure.

Notes: The model compares current practice with a strategy of omega-3 testing followed by targeted supplementation in eligible women. The model cohort includes
289,195 singleton pregnancies in Australia. Pathways include screening uptake (80%), eligibility based on low omega-3 status (17.5%), supplementation adherence (65%), and
treatment effect (relative risk [RR] = 0.23). Blue circles represent decision nodes, while green triangles represent terminal nodes. Final outcomes are early preterm birth
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analysis is defined as <34 weeks of gestation. All cost estimates were adjusted to 2022 Australian dollars using the health

care related Consumer Price Index (CPI)."”

We included the following cost items in our analysis to capture incremental costs:

e Intervention costs: These include omega-3 status testing for pregnant women (before 20 weeks of gestation) to
identify eligible women followed by omega-3 supplementation administered from 20 weeks gestation until delivery
for women identified as omega-3 deficient, with adherence incorporated into the model when estimating interven-
tion effectiveness and costs. Sourced from SA Pathology (South Australia’s state-wide, public pathology service),
we included an estimated cost of $50 per pregnant woman for testing, reflecting the approximate laboratory
processing cost for the blood test within the existing antenatal screening infrastructure.® The cost of supplementa-

tion was estimated at $100 per pregnant woman based on current market prices for omega-3 supplements.

e Birth and neonatal admissions costs.
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¢ Hospitalisation costs (ages 1-5, 6-12, and 13-18).

e Out of hospital costs, eg, doctor visits, imaging services, pathology tests, and government subsidised pharmaceu-
ticals (ages 0—4 and 5-9).

¢ Education costs including primary and high school special support needs for preterm infants.

e Out of pocket costs associated with accessing health services having a preterm birth.?'

e Valuation of mothers’ income losses (representing indirect costs associated with time away from work following
preterm birth).*!

Data Analysis

In line with recommendations made by national funding bodies in Australia,> our main analysis was undertaken from the
perspective of government-funded health system which included direct healthcare costs. Taking a broader perspective,
a further analysis included total costs (direct costs, educational costs, costs to the family, and indirect cost captured by
maternal wage loss).

To estimate potential cost savings associated with reduction in early preterm birth, first we estimated mean excess
costs attributable to prematurity (early preterm, stratified by the gestational age at delivery). Given estimates of
effectiveness of omega-3 testing and supplementation, we estimated the number of early preterm births which can be
prevented as the product of screening coverage, adherence rate, and effect size in the cohort of eligible women.

In the absence of gestational age-specific treatment effect data, our analysis assumed similar treatment effects in
eligible women, regardless of gestational age at delivery. Including the intervention costs as induced costs, we calculated
net direct and total cost savings. If no dominant scenario, the cost-effectiveness was assessed via the incremental cost-
effectiveness ratio (ICER).

Deterministic sensitivity analyses around key model inputs were conducted to quantify the impact of variables on
predictions of both main analysis (ie, direct healthcare costs) and additional analyses representing a broader perspective
(ie, total costs). This included varying the following inputs over their plausible upper and lower estimates: (i) Relative
risk; (ii) Screening coverage; (iii) Adherence rate; (iv) Testing cost; (v) Supplement cost; and (vi) Neonatal admission
costs stratified by the gestational age at delivery (the largest share of direct costs). An additional two-way sensitivity
analysis was conducted to explore the impact of a higher adherence rate (90%) (assuming that national implementation
can increase public awareness, which can influence treatment adherence) and a higher relative risk (0.90) representing
a more conservative assumption (given limitations associated with the secondary analysis of the ORIP trial). Results from
sensitivity analyses were presented as a tornado diagram. Threshold analyses were also performed to determine the
critical values of influential inputs where the model remains cost neutral. As the main cost items (age range aggregated
data) derived from published literature* were discounted in the primary analysis, no discounting was applied.

Face validity of all model inputs (base case estimates and their ranges for sensitivity analysis), assumptions, and
model predictions were assessed through presentation to an expert panel.

Results
The model estimated the potential impact of omega-3 testing and supplementation, if implemented nationally, on early
preterm births and associated costs compared with current practice in Australia.

Base Case Analysis
Table 1 presents the results of the base case analysis. Among the cohort of 289,195 women with a singleton pregnancy,
50,609 women (17.5%) would be omega-3 depleted and hence eligible for omega-3 supplementation.

In the current practice scenario, the model predicts that 1599 early preterm births are likely to occur with a total direct
cost of $151.9 million and a total cost of $312.4 million (with direct costs representing 49% of the total). In terms of the
distribution of direct costs, the total cost for extremely preterm infants (20-27 weeks) was over 2 times the cost of late
preterm infants (32-33 weeks).

In the omega-3 testing and supplementation scenario, the model predicts that 959 early preterm births are likely
to occur, resulting in an estimated prevention of 640 early preterm births (Table 1). Compared with previous
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Table | Base-Case Results Comparing Current Practice with Omega-3 Testing and Supplementation

Clinical Outcome
(Number of Preterm Births)

Current Practice

Omega-3 Testing and
Supplementation

Change Compared with
Current Practice

(<34 weeks)

Extremely preterm births 340 204 —136
(20-27 weeks)
Moderately preterm births 554 332 —222
(28-31 weeks)
Late preterm births 705 423 —282
(32-33 weeks)
Total early preterm births 1599 959 -640

Direct healthcare costs

Current practice

Omega-3 testing and

Change compared with current

supplementation practice
Omega-3 Screening 0 $11,567,840 $15,616,584
Omega-3 Supplementation 0 $4,048,744
Total direct costs (including $151,900,902 $125,741,862 -$26,159,040

intervention cost)

Other cost items Current practice Omega-3 testing and Change compared with current

supplementation practice
Educational costs
Primary school $27,875,946 $25,879,179 -$1,996,767
High school $32,988,942 $31,081,985 -$1,906,957
Cost to the family and indirect cost
Out-of-pocket cost $3,958,583 $3,228,107 -$730,476
Wage loss $95,686,413 $81,756,900 -$13,929,513
Total Costs $312,410,786 $267,698,399 -$44,712,387

(including intervention cost)

Notes: Cost estimates were mainly sourced from Newnham et al* which report costs for “late preterm” births defined as 32-36 weeks In our model, we applied these
estimates to infants born at 32-33 weeks as this subgroup aligns with the ORIP trial’s early preterm definition (<34 weeks). Bold values indicate totals across categories.
Negative values indicate reductions compared with current practice.

approaches that have primarily focused on direct healthcare costs, our model incorporates both screening and
supplementation pathways, includes adherence and coverage assumption, and extends the analysis to a broader
societal perspective.

The total cost of the intervention (including testing and supplementation) is estimated at $15.6 million. Our base case
analysis shows omega-3 testing and supplementation is a dominant strategy under the model assumptions (more effective
and less costly) compared with current practice, saving more than $26.1 million and $44.7 million in direct costs and
total costs, respectively. For every dollar invested in omega-3 testing and supplementation about $1.67 in direct costs and
$3 in total costs related to prematurity can be saved. A structured comparison with prior approaches is presented in
Supplementary Table 2.

ClinicoEconomics and Outcomes Research 2026:18
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Sensitivity Analyses

Table 2 presents the results of the sensitivity analyses in which one or more model inputs were varied. Omega-3 testing
and supplementation remained a dominant strategy compared with current practice in most analyses, except when the
assumed effect size was varied.

When the upper confidence limit of the relative risk (0.79; ie, 21% relative reduction) was applied, the cost savings
observed in the base case were reversed, resulting in an incremental cost of $4,223,232 million in total direct healthcare
costs. In this scenario, the intervention was more effective, preventing an estimated 175 early preterm births, but also
more costly than current practice. This translates to an incremental cost-effectiveness ratio (ICER) of $24,132 per early

Table 2 Results of Deterministic Sensitivity Analyses

Omega-3 Testing and Number of | Incremental Direct Cost | Incremental Total Cost Interpretation (Comparing
Supplementation EPTB (Compared to Current (Compared to Current Health Outcomes and
Prevented Practice) Practice) Direct Costs)
Base case
640 -$26,159,040 -$44,712,387 Omega-3 testing and

supplementation dominates

Relative risk (0.23)

Lower CI (0.07) 773 -$34,839,690 -$57,248,277 Omega-3 testing and
supplementation dominates

Upper Cl (0.79) 175 $4,223,232 $836,772 ICER = $24,132 per EPTB
averted

Testing coverage (80%)

Lower (60%) 480 -$19,619,280 -$33,534,290 Omega-3 testing and
supplementation dominates

Upper (100%) 800 -$32,698,800 -$55,890,483

Adherence rate (65%)

Lower rate (54%) 532 -$19,089,319 -$34,502,869 Omega-3 testing and

supplementation dominates

Upper rate (78%) 768 -$34,514,165 -$56,778,181

Screening cost ($50)

Lower cost ($25) 640 -$31,942,960 -$50,496,307 Omega-3 testing and

supplementation dominates

Upper cost ($75) -$20,375,120 -$38,928,467

Supplement cost ($100)

Lower cost ($80) 640 -$26,968,789 -$45,522,136 Omega-3 testing and
supplementation dominates

Upper cost ($120) -$25,349,291 -$43,902,638

Neonatal admission cost*

Lower cost by gestational age | 640 -$18,447,736 -$37,001,083 Omega-3 testing and
supplementation dominates

Upper cost by gestational age -$33,918,241 -$52,471,587

High adherence (90%) with 115 $8,104,484 $4,768,218 ICER = $70,474 per EPTB

conservative treatment effect averted

(RR =0.90)

(Continued)
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Table 2 (Continued).

Omega-3 Testing and Number of | Incremental Direct Cost | Incremental Total Cost Interpretation (Comparing
Supplementation EPTB (Compared to Current (Compared to Current Health Outcomes and
Prevented Practice) Practice) Direct Costs)

Additional sensitivity analysis (Two-way sensitivity analysis)

High adherence (90%) with 115 $8,104,484 $4,768,218 ICER = $70,474 per EPTB
conservative treatment effect averted
(RR =0.90)

Notes: *Neonatal admission for upper and lower costs by gestational age included in Supplementary Table |. Bold text indicates scenarios where omega-3 testing and
supplementation is dominant (ie, improved health outcomes with lower total costs compared with current practice). The primary analysis adopts a healthcare system
perspective including direct healthcare costs. The additional analysis adopts a broader perspective including educational costs, family costs, and maternal wage loss. All
interpretations are based on our primary analysis, ie, comparing health outcomes and direct healthcare costs.

Abbreviations: Cl, Confidence Interval; ICER, Incremental cost-effectiveness ratio (estimated as the difference in costs divided by difference in total early preterm births);
EPTB, Early preterm birth.

preterm birth prevented ($4,223,232/175), meaning an additional $24,132 would need to be spent to prevent one
additional early preterm birth. In contrast, applying the lower confidence limit for the relative risk (0.07), corresponding
to a 93% relative reduction in early preterm births, would result in 773 early preterm births prevented generating total
direct cost savings of $34.8 million, the largest savings. An additional two-way sensitivity analysis using a higher
adherence rate (90%) and a higher relative risk (0.90) found that the proposed intervention is more expensive than current
practice, preventing 115 early preterm births (ICER = $70,474 per early preterm birth prevented).

Figure 2 (tornado diagram) presents the results of the main deterministic sensitivity analyses, ordered by the size of
their impact on total direct cost estimates. The analysis identified the relative risk as the primary driver of the base case
results. As the relative risk of early preterm birth increases (indicating a smaller estimated effect of omega-3 testing and
supplementation), the associated cost savings diminish.

Base Case:|-26,159,040

Relative Risk-

Neonatal Admission -

Adherence Rate

Parameter

Testing Coverage

Screening Cost-

Supplement Cost-

O mmm = - @ - - - - - -

-30,000,000 -20,000,000 -10,000,000
Incremental Direct Cost (AUD, Millions)

Figure 2 Tornado diagram showing results of the sensitivity analyses (Direct Costs).

Notes: The tornado diagram ranks model inputs demonstrating the extent to which the base case result (direct costs) is sensitive to change in inputs. Solid line represents
the base case results. (—$26,159,040). Bars extending to the left or right indicate the change in cost associated with the lower and upper values of each parameter. A dashed
vertical line at zero indicates the value at which the intervention becomes cost neutral.
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Notes: The dashed red line shows the fitted linear relationship between relative risk (RR) and incremental direct costs. The lower (RR = 0.07), base case (RR = 0.23), and
upper (RR = 0.79) estimates are plotted with labelled reference points. The partial grey dashed lines illustrate the base-case cost at RR = 0.23. The horizontal dotted line at
zero marks the cost-neutral point. The vertical dotted green line indicates the threshold relative risk (RR = 0.712), above which the intervention is no longer cost saving.
Abbreviation: RR, relative risk.

The results of sensitivity analyses strongly indicate that the estimated treatment effect is the key driver of our model-
based analysis. Given the importance of the relative risk, a threshold analysis was conducted to determine the value at
which omega-3 testing and supplementation becomes cost-neutral (ie, incremental direct cost = $0) under varying the
relative risk (Figure 3). The analysis shows that omega-3 testing and supplementation would remain cost-saving when the
relative risk is below 0.7122 (ie, 28.78% reduction in early preterm birth). In Figure 2, the vertical dashed line marks this
threshold of value, at which the incremental direct cost of the proposed intervention becomes zero (cost neutral).

Discussion

To our knowledge, this is the first cost-effectiveness analysis comparing omega-3 testing and supplementation with
current practice in reducing preterm births globally. Making conservative assumptions, the analysis of the cohort of
289,195 pregnant women in 2022 in Australia showed that incorporating omega-3 testing and supplementation into
routine antenatal care to reduce preterm birth represents an efficient use of resources within the health system. Our results
indicated that omega-3 testing and supplementation is likely to be a dominant strategy, under the base-case assumption,
improving health outcomes at a lower cost than current practice. The base case analysis predicted 640 early preterm
births can be prevented, saving more than $26.1 million in direct healthcare costs and $44.7 million in total costs.
A range of sensitivity analyses suggested that the results are robust to plausible variations in key input values, except for
upper value of CI for relative risk which results in the prevention of 175 early preterm births with an additional direct
cost of $4,223,232 million (ICER = $24,132 per early preterm birth prevented) ((ie, $4,223,232/175). This highlights that
the economic results are strongly sensitive to the treatment effect estimate. A threshold analysis found that supplementa-
tion would be a cost saving option compared with current practice as long as it prevented 28% or more PTBs.

For illustrative purposes, it is possible to estimate crude figures for quality adjusted life year (QALY) gained from
preventing preterm birth. Recent systematic reviews and meta-analyses of health utility values found preterm birth is
associated with a mean utility decrement of 0.066 in comparison to birth at term. Using this conservative utility
decrement and an 18-year time horizon (birth to 18 years of age, in line with the cost analysis), this implies
a discounted QALY gain of 0.937 expected for the prevention of a preterm birth.”* Applying the QALY gain estimate

ClinicoEconomics and Outcomes Research 2026:18 https: 9
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to the total number of preterm births prevented in the base case analysis (640 x 0.937), omega-3 testing and
supplementation can generate 600 additional QALYs. This finding indicates that, compared with current practice,
omega-3 testing and supplementation would remain strongly cost-effective when using conservative estimates of
QALY gains (ie, less costly and more effective in terms of QALY gained). Applying the above QALY gain estimate
to the only sensitivity analysis scenario in the main analysis with no savings using upper bound of the relative risk
confidence interval (Table 2) can generate 164 additional QALYs (0.937 x 175 EPTB prevented) resulting in an
incremental (direct) cost per QALY gained (ICER) of $25,751 (ie, $4,223,232/164), which represents a cost-effective
use of resources as it is lower than the willingness-to-pay threshold of $50,000 per QALY (the implicit threshold
commonly used by national funding bodies in Australia).”> The ICER of AUD 25,751 also represents value for money
when compared with the empirical estimate of the reference ICER in the Australian health system ($28,000 per
QALY).*

Strengths, Limitations and Implications for Future Research

A key strength of this model is its conservative assumptions, which were intended to avoid overestimating the economic
value of omega-3 testing and supplementation. Real-world implementation is likely to deliver even greater benefits, as
both testing uptake and supplementation adherence are expected to be higher when embedded in routine antenatal care. In
the ORIP trial, adherence may have been lower because participants were blinded to treatment allocation and to their
omega-3 status, leaving them unaware of any potential personal benefit and reducing motivation to adhere to the
supplementation regimen. Evidence from other antenatal interventions supports this expectation. For example, when
cervical length screening to identify risk of preterm birth was integrated into routine mid-trimester ultrasound, uptake of
screening increased substantially”> with the US opt-out program achieving 87.8% participation (95% CI, 86.3-88.9%).%
Given that blood tests are already a standard component of antenatal care in Australia, adding omega-3 testing to existing
panels is similarly likely to achieve strong compliance.

Additionally, the model defines early preterm birth as occurring before 34 weeks of gestation, whereas cost estimates
were drawn from Newnham et al* who reported costs for births between 32 and 36 weeks. Although not fully matched,
the stratification in our analysis represents a conservative approach, as the risk of complications (and hence healthcare
utilisation) tends to increase with decreasing gestational age.

By incorporating mortality rates at each gestational age into the model, our analysis estimated ongoing costs for
infants who survive, excluding intangible costs such as family psychological distress.

The model followed a time horizon from birth to 18 years of age; a longer time horizon could capture additional long-
term complications and associated costs. Therefore, the true cost savings are likely greater than our projections.

In the sensitivity analyses, we found that variation in the relative risk was the most influential driver of cost
effectiveness. The confidence interval around this estimate was wide, likely because only a relatively small proportion
of women in the ORIP trial (17.5%) were classified as having low omega-3 status. As this treatment effect estimate was
derived from a subgroup analysis, it introduces some uncertainty into the modelled outcomes. However, the effect of
supplementation in singleton pregnancies was large and significant (77% reduction in early preterm birth) and larger''
than the effect size reported in the Cochrane systematic review (42% reduction),'® where omega-3 status was not verified
and which included some studies conducted in settings with higher background omega-3 intake than Australia. The
anticipated reduction in early preterm birth from the Cochrane review remains greater than the treatment effect size
required for cost neutrality.

Additionally, our population estimates of omega-3 depletion in Australian pregnant women have confirmed that this
proportion is approximately 17%.'® Although additional real-world data on the treatment effect would help narrow the
confidence intervals and refine cost-effectiveness estimates, the finding that omega-3 testing and supplementation is
a dominant strategy suggests that it is likely to be both cost-saving and more effective than current practice, providing
a strong basis for policy adoption. Beyond adoption, embedding evaluation within implementation will add further value.
Monitoring health outcomes in practice will support optimisation of delivery strategies, ensuring the intervention
achieves its full potential at a population level. While the Australian example is used for illustrative purposes, the open-
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source model can be used by any health service or jurisdiction to explore data from their own patient population and
setting.

Implications for Health Systems and Policy

Adopting omega-3 testing and supplementation into routine antenatal care would require only modest upfront investment
yet is projected to generate substantial net savings by reducing the high costs associated with early preterm birth.
Although these projections strongly depend on assumptions regarding treatment effect, the modelling indicates sub-
stantial potential value for health systems. The testing process can be implemented within existing diagnostic infra-
structure in public laboratories across Australia. Once established, it can be incorporated into standard antenatal blood
panels without major changes to the existing workflow. This makes the approach compatible with current models of care
and easily scalable across primary, secondary, and tertiary health settings, including rural and remote areas.

The economic rationale for adoption extends beyond the immediate cost savings. Current estimates are based on
a single birth cohort expressed in 2021 Australian dollars; however, each subsequent year brings another cohort of
preterm infants who will generate similar long-term health, education, and social service costs. These overlapping
cohorts create a compounding societal burden that far exceeds single-year projections, and rising healthcare and
education costs will further amplify this effect. Preventive strategies such as omega-3 testing and supplementation
therefore deliver increasing value over time as they reduce both immediate and cumulative system pressures.

Equity implications are also significant. Aboriginal and Torres Strait Islander women experience disproportionately
high rates of early preterm birth and infant mortality, which contribute to intergenerational disadvantage. Integrating
omega-3 testing and supplementation into standard antenatal care has the potential to benefit Aboriginal and Torres Strait
Islander women. Broader implementation, including through Aboriginal Community Controlled Health Services, could
help narrow these disparities and support national Closing the Gap priorities.°

Conclusion

Omega-3 testing and targeted supplementation during pregnancy has the potential to reduce early preterm birth and
generate substantial cost-saving. In the base-case analysis, national implementation was estimated to prevent approxi-
mately 640 early preterm births annually, save more than AUD 26 million in direct healthcare costs, and reduce total
costs by 44.7 million compared with current practice.

The magnitude of the economic benefit is sensitive to the treatment effect estimate derived from the ORIP trial
subgroup analysis. However, the modelling results suggest that omega-3 testing and supplementation could represent
a cost-effective or cost-saving strategy. Further evaluation during real-world implementation will be important to confirm
effectiveness, uptake, and economic outcomes.

With demonstrated feasibility and acceptability in South Australia, this approach has the potential to provide
a practical and scalable strategy for early preterm birth prevention, with potential benefits for mothers, infants, and the
health system.
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