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Prenatal aneuploidy screening in a low-risk
Hispanic population: price elasticity and cost-
effectiveness

Caitlin M. Clifford, MD; Neil Askew, MS; Diane Smith, MD; Jesus Iniguez, MD; Andrew Smith, MD;
Michael D. House, MD; Ashley A. Leech, PhD, MS
BACKGROUND: In October 2015, the Massachusetts Medicaid program temporarily stopped reimbursement for procedures in which the
International Classification of Diseases, Tenth Edition, code for serum aneuploidy screening used by certain communities was stipulated. This
change led to a substantial number of patients who went without aneuploidy screening for approximately 3 years.
OBJECTIVE: This study aimed to determine the change in use and cost-effectiveness of prenatal aneuploidy serum screening in a low-risk
Hispanic Medicaid population in Massachusetts.
STUDY DESIGN: We conducted a retrospective chart review of Spanish-speaking pregnant patients younger than 35 years of age who
underwent aneuploidy serum screening at a Massachusetts community health center. The study compared the aneuploidy serum screening rates
for the periods before and after May 2016 when the Massachusetts Medicaid program, MassHealth, temporarily discontinued reimbursement for
the screening. Based on these rates, we developed a Markov cohort simulation model to assess the economic value of reimbursed aneuploidy
screening vs nonreimbursed or limited screening. Clinical outcomes included trisomy 21, live births, and therapeutic abortions for a trisomy 21
diagnosis. Economic outcomes included discounted quality-adjusted life years and lifetime medical costs, net health benefit, and incremental
cost-effectiveness ratios.
RESULTS: Before the MassHealth policy change, 69% (55/80) of pregnant individuals selected quad or sequential screens in comparison with
only 9% (10/112) who selected screens after the policy change. Traditional aneuploidy serum screening in a low-risk (aged <35 years) Hispanic
population was considered to be cost-saving (ie, led to lower incremental costs and higher incremental benefits when compared with nonreim-
bursed or limited screening).
CONCLUSION: From a United States healthcare payer perspective, aneuploidy serum screening for Hispanic pregnant individuals under
35 years of age is economically advantageous when compared with limited screening.

Key words: aneuploidy screening, community health center, cost-effectiveness, ICD-10, low-risk pregnancy, Medicaid, price elasticity, public
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Introduction
Prenatal screening has been used since
the early 1980s to estimate the risks for
carrying a pregnancy complicated by a
fetal aneuploidy, such as trisomy 21
(T21). The American College of
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Why was this study conducted?
Although we know that noninvasive prenatal testing is not cost-effective in low-
risk populations insured by public payers, it remains uncertain for other types of
prenatal screening.

Key findings
This study revealed that aneuploidy screening rates in a low-risk population
were influenced by cost, but it remained price inelastic. Our findings indicate
that traditional aneuploidy screening in a low-risk Hispanic population insured
through a public payer is cost-saving (ie, led to lower incremental costs and
higher incremental benefits when compared with limited screening), regardless
of the age (18, 25, or 34 years) of the pregnant individuals.

What does this add to what is known?
Unintentional policy changes can lead to marked changes in patient choice,
leading to long-term costs that may exceed short-term savings for a public payer.
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individuals, screening may be associated
with undue stress.2,3

In October 2015, during the imple-
mentation of the International Classifi-
cation of Diseases, 10th Revision (ICD-
10) diseases and related health problems
classification system, a natural experi-
ment emerged in Massachusetts for
serum aneuploidy screening. During
this period, the Massachusetts Medicaid
program, MassHealth, temporarily dis-
continued reimbursement for the “mul-
tianalyte assays with algorithmic
analyses” code that was used by certain
communities to bill for serum aneu-
ploidy screening. Because of this
change, and particularly applicable to
small health centers that process screens
in-house, patients bore the direct cost of
the screening. In 1 community health
center (CHC) that was affected by this
change in northeastern Massachusetts,
patients were required to pay an upfront
out-of-pocket cost of $105 for aneu-
ploidy screening (previously, $0 out-of-
pocket cost). This change left a substan-
tial number of patients without aneu-
ploidy screening for approximately
3 years.
Given this event, our study objectives

were twofold, namely (1) to measure the
uptake rates of prenatal aneuploidy serum
screening in a low-risk population at a
Massachusetts community health center
before and after the MassHealth policy
change; and (2) to assess the cost-effec-
tiveness of reimbursed screening with
2 AJOG Global Reports February 2024
that of nonreimbursed or limited screen-
ing for a similar hypothetical patient pop-
ulation. We hypothesized that the uptake
of prenatal aneuploidy serum screening
would decline following thw MassHealth
reimbursement changes. Furthermore, we
expected that nonreimbursed or limited
screening for aneuploidy in low-risk preg-
nant individuals would be considered
cost-ineffective. Despite the longevity and
ubiquity of prenatal screening for fetal
aneuploidy in the United States, no previ-
ous studies have evaluated the change in
uptake of aneuploidy screening as it
relates to insurance reimbursement
changes. Furthermore, no studies, apart
from those evaluating subsequent nonin-
vasive prenatal testing (NIPT), have
determined the cost-effectiveness of aneu-
ploidy screening in low-risk pregnant
individuals.

Materials and Methods
Aneuploidy screening rates
Options for aneuploidy screening
included multiple serum-based screens,
such as the sequential or quad screen,
and ultrasonography, including nuchal
translucency measurements and ana-
tomic surveys. To determine the rates of
prenatal aneuploidy serum screening
before and after the temporary discon-
tinuation of MassHealth coverage for
aneuploidy serum screening, we con-
ducted a retrospective review of elec-
tronic medical records of Hispanic
pregnant patients aged <35 years at an
academic CHC in northeastern Massa-
chusetts that serves a 90% racial and/or
ethnic minority population (88% His-
panic, primarily of Dominican origin)
with 84% of that population living at or
below the federal poverty level. Most
individuals were best served by a lan-
guage other than English and the
majority preferred Spanish.
We did not include patients aged

≥35 years because alternative aneu-
ploidy billing codes are used for this
demographic. Although the ICD-10
classification system was implemented
in October 2015 when the Medicaid
reimbursement change for serum aneu-
ploidy screening took effect, the health
center did not immediately stop cover-
ing the costs of the screens until May
2016. We examined records of pregnant
individuals with estimated delivery
dates in September and October 2015
and September and October 2017 to
ensure stability of practice patterns
before and after the reimbursement
change. A 2-month pre- and postpolicy
change time period was selected given
the month-to-month stability in fre-
quency of new obstetrical visits and cor-
responding opportunities for prenatal
screening. The insurance reimburse-
ment gap lasted approximately 3 years.
We collected patient information on
age, gravidity, parity, aneuploidy
screening uptake for the quad and
sequential screens, invasive testing
uptake, aneuploidy diagnoses, and
insurance status (Table 1). All patients
at this center were offered either a 2-
part sequential screen or a quad screen
as serum aneuploidy screening options.
We assumed that patients underwent
screening if they completed at least 1of
the 2 sequential screens or a quad
screen.
We estimated the change in screening

uptake relative to the change in out-of-
pocket costs before and after the insur-
ance reimbursement change by calculat-
ing the arc elasticity of demand. We
subsequently incorporated the screen-
ing rates from this natural experiment
into a decision-analytical model
(described below) to assess the long-
term tradeoffs of reimbursed aneu-
ploidy screening (the screening rate
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TABLE 1
Study site demographics

Characteristic

September and
October 2015
cohort (n=80)

September and
October 2017
cohort (n=112)

Age (y), mean§SD 25§4.8 25§4.8

Spanish-speaking 80 (100) 112 (100)

Medicaid insurance 80 (100) 112 (100)

Aneuploidy screening

No 25 (31) 102 (91)

Yes 55 (69) 10 (9)

Sequential screen 42 (53) 7 (6)

Quad screen 13 (16) 3 (3)
The data are presented as number (percentage) except where noted.

SD, standard deviation.
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when MassHealth reimbursed this ser-
vice) vs nonreimbursed or limited
screening (the screening rate when
MassHealth temporarily discontinued
coverage of this service).

Markov model overview
Given the potential short- and long-
term tradeoffs of covering aneuploidy
screening for all individuals in early
pregnancy, we created a Markov cohort
simulation model that considered the
long-term health and cost outcomes of
aneuploidy screening in comparison
with limited screening for a similar
Hispanic pregnant population at a
CHC. We chose a Markov model
based on its flexibility to model
repeated and longitudinal clinical
events, its computational efficiency,
and its interpretability. We varied the
values for all variables, conducting
both deterministic and probabilistic
sensitivity analyses, and paid notable
attention to the screening age, proba-
bility of elective abortion, and mater-
nal health-related quality of life
values. Clinical outcomes included
T21 live births and therapeutic abor-
tions for T21 diagnoses. Economic
outcomes included discounted qual-
ity-adjusted life years, discounted life-
time medical costs (2020 US dollars),
net health benefit, and incremental
cost-effectiveness ratios.
Simulated individuals carried single-
ton pregnancies and were engaged in
care throughout the duration of the
model. We assumed that all euploid
pregnancies were desired with no
euploid pregnancies ending in termina-
tion. No pregnancies affected by T21
were terminated after an abnormal
sequential or quad screening alone.
Individuals in our model carried all
pregnancies to term, and we did not
allow individuals to re-enter the model
during subsequent gestations. We dis-
counted the costs and benefits using a
3% annual discount rate.

We constructed the model and per-
formed analyses in TreeAgePro 2020
(TreeAge Software, LLC, Williamstown,
MA). The model assumed a yearly time
cycle, lifetime horizon, and a healthcare
payer perspective on costs. We con-
verted all cost data into 2020 US dollars
using the US Bureau of Labor Statistics
consumer price index.4

Model structure

Demography and cohort
characteristics. We initiated a cohort of
10,000 pregnant individuals who estab-
lished prenatal care in the first or sec-
ond trimester, starting at an age of
25 years. This age corresponds to the
average patient age observed at the
CHC. We included cohorts of 18- and
34-year-old pregnant individuals in
subsequent sensitivity analyses. The
cohort experienced mortality as a func-
tion of age for each year in the model.
Because our goal was to simulate a pop-
ulation that closely resembled the
demographic characteristics of the
CHC, we used US life tables for a His-
panic population (Appendix A).5

Serum aneuploidy screening. The base
case model assumed a screening rate of
69% (the screening uptake at the CHC
before the MassHealth policy change)
and used 9% as the limited screening
comparator (representing the screening
rate postpolicy change). We assumed
that despite differing rates of serum
screening (ie, the sequential screen on
quad-screen uptake) across the pre-and
postpolicy screening interventions, all
pregnant individuals underwent univer-
sal aneuploidy screening during a rou-
tine ultrasound. We further assumed
that if serum screening or ultrasound
findings were concerning for a diagnosis
of T21, all individuals were offered fol-
low-up with either an NIPT, invasive
testing, or expectant management. Any
patient with a false positive sequential
screen or quad screen was also modeled
to have the option for follow-up evalua-
tion. We used a subsequent NIPT
uptake probability of 0.43 specific to
Hispanic women.6 Given the published
sensitivity and specificity of NIPT for
the detection of T21 of 100% and 99.9%
respectively, we assumed both values
were 100% and thus were not varied.7

All high-risk NIPT results were con-
firmed with either chorionic villus sam-
pling or an amniocentesis as dictated by
the gestational age. Procedure-related
loss rates for chorionic villus sampling
and amniocentesis8,9 and miscarriage
and stillbirth rates for both euploid and
T21 fetuses10−13 are listed in Table 2.
Termination of pregnancy was only
modeled after confirmation of T21 with
chorionic villus sampling or amniocen-
tesis.

Caring for a child affected by trisomy
21. To model the impact of caring for a
child affected by T21, we incorporated
the incremental maternal health-related
February 2024 AJOG Global Reports 3
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TABLE 2
Markov model inputs

Variable Base case value
Range in sensitivity
analysis Distribution Sources

Screening test probabilitiesa

Sequential 1 sensitivity 0.85 0.8−0.9 Beta 14

Sequential 1 specificity 0.95 0.905−0.974 Beta 14

Sequential 2 sensitivity 0.95 0.91−0.97 Beta 14

Sequential 2 specificity 0.951 0.902−0.98 Beta 14

Quad screen sensitivity 0.81 0.74−0.9 Beta 14

Quad screen specificity 0.95 0.881−0.97 Beta 14

Ultrasound sensitivity 0.69 0.3−0.9 Beta 10

Ultrasound specificity 0.92 — Beta 10

Procedure-related loss probabilitiesa

Amniocentesis loss 0.0011 0.0011−0.0026 Beta 8,9

Chorionic villus sampling loss 0.0022 0.002−0.0116 Beta 8,9

Pregnancy outcome probabilitiesa

Euploid spontaneous abortion (10−14 wk) 0.01 — Beta 10

Euploid stillbirth 0.01 — Beta 10

T21 SAB (CVS-amnio) age 18 & 25 y 0.04 0.02−0.04 Beta 11

T21 Stillbirth (amnio-term) age 18 & 25 y 0.19 0.14−0.27 Beta 11

T21 SAB (CVS-amnio) age 34 y 0.07 — Beta 11

T21 Stillbirth (amnio-term) age 34 y 0.24 — Beta 11

Spontaneous vaginal delivery 0.681 — Beta 12

Cesarean delivery 0.319 — Beta 12

Therapeutic abortion 0.3 0.13−0.3 Beta 13

Pregnancy outcome utility values

Spontaneous abortion 0.76 0.590−0.930 Beta 15,16

Procedure-related loss 0.76 0.590−0.930 Beta 15,16

Therapeutic abortion 0.841 0.771−0.910 Beta 15,16

Stillbirth 0.76 0.590−0.930 Beta 15,16

T21 birth 0.645 0.480−0.810 Beta 15,16

Euploid birth 1.0 1.0−1.0 Beta 15,16

Screens and testsb

Amniocentesis $625.16 — Gamma 17,18

Anatomy scan physician fee $195.58 — Gamma 17,18

Maternal-fetal medicine consultation physician fee $174.22 — Gamma 17,18

Chorionic villus sampling $395.44 — Gamma 17,18

Noninvasive prenatal testing $789.99 — Gamma 18

Quad screen $91.99 — Gamma 18

Sequential screen #1 $169.08 — Gamma 18

Sequential screen #2 $91.99 — Gamma 18

Proceduresb

Clifford. Aneuploidy screening: price elasticity and cost-effectiveness. Am J Obstet Gynecol 2023. (continued)
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TABLE 2
Markov model inputs (continued)

Variable Base case value
Range in sensitivity
analysis Distribution Sources

Spontaneous abortion $549.39 — Gamma 19

Therapeutic abortion 14−20 wk $722.76 — Gamma 19

Therapeutic abortion >20 wk $3395.26 — Gamma 19

Stillbirth induction of labor $7206.24 — Gamma 20

Delivery (weighted) $7910.73 — Gamma 20

Insuranceb

Incremental payer costs of T21 care over 18 years $196,908.67 — Gamma 21

Amnio, amniocentesis; CVS, chorionic villus sampling; SAB, spontaneous abortion; T21, trisomy 21.
a Probabilities were defined as the false-positive rate and false-negative rate of Seq 1 and Seq 2 and Quad screens also varied in the sensitivity analysis; b Costs in 2020 US dollars, range probabilistic

Clifford. Aneuploidy screening: price elasticity and cost-effectiveness. Am J Obstet Gynecol 2023.
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quality of life impacts15,16 and added the
present value of excess healthcare costs
attributable to a baby born with T21 in
the model.21 We added the latter cost
value onto the mother’s overall costs,
which was a conservative estimate span-
ning up to 18 years of costs borne,
derived from a United States public
payer expenditure for cohorts of chil-
dren with T21 and matched controls.21

We obtained a lower bound T21 util-
ity value using a time tradeoff metric
obtained from a diverse group of preg-
nant individuals presenting for care at
the University of California, San Fran-
cisco prenatal care clinic and prenatal
diagnosis center and the San Francisco
General Hospital prenatal care clinic16

and a higher bound value using a stan-
dard gamble metric taken from a
diverse group of 1084 individuals pre-
senting for care in the San Francisco
Bay Area.15 The 0.645 value used in the
base case was the median of these 2 val-
ues. We assumed live-term euploid
births had a utility value of 1 (utility of
1 = perfect health).
Model data

Probabilities. We obtained model input
probabilities for aneuploidy screens and
tests,10,14 procedure-related losses,8,9

and pregnancy outcomes from pub-
lished literature,10−13 including meta-
analyses and cohort studies (Table 2).
We varied the age-related risk for T21
by maternal age cutoff points of 18, 25,
and 34 years, the latter of which is the
last year before a woman is considered
to be of advanced maternal age and at
higher risk for aneuploidy. Our base
case model included probabilities corre-
sponding to 25-year-olds; therefore, the
risk for T21 included in the base case
was 1 per 1030 (for 18 year-olds, 1 per
1150; and for 34 year-olds, 1 per 310).22

Given the difference in spontaneous
loss rates observed in euploid and T21
pregnancies, we also incorporated these
rates into the model.10,11 We chose a
termination probability of 30% for our
base case, which represents the esti-
mated T21 termination rate in the
Northeast region of the United States,
and varied this in the sensitivity
analyses.13
Quality of life values. We assigned util-
ity values for the health states in the
model, which were estimated from both
direct and indirect utility measures,
including time tradeoff and standard
gamble measures. We applied utilities
associated with pregnancy events
including spontaneous abortions, pro-
cedure-related losses, therapeutic abor-
tions, stillbirths, and euploid births.15,16

We employed the EuroQoL−5 Dimen-
sion scale for general age-based utility
decrements over time. In every simula-
tion year, the cohort experienced mor-
tality as a function of age, weighted for
increased comorbidity over time.23 For
mothers delivering an infant with T21,
we multiplied the T21 utility, as detailed
above, by the non-T21 maternal age-
related utilities for 18 years before tran-
sitioning to solely maternal age-related
utilities (Appendix B). We varied the
application of the T21 utility in sensitiv-
ity analyses from 1 to 56 years
(Figure 1).
Costs. We derived healthcare costs
from a healthcare payer perspective to
reflect the temporary Medicaid coverage
disruption at the CHC. We modeled
costs that would differ across interven-
tions, which were mostly incurred
within the initial model cycle (during
pregnancy) and included those associ-
ated with screening, ultrasound, mater-
nal-fetal medicine physician fees,
invasive testing, termination proce-
dures, and delivery fees (Table 2).17−20

We included costs of tests or procedures
with multiple components by summing
individual cost components (eg, we
obtained the cost of a quad screen by
summing the cost of the individual
component analytes, namely alpha-feto-
protein, total beta-human chorionic
gonadotropin, estriol, and inhibin A).
We calculated the total delivery costs by
adding the weighted cost of vaginal
delivery with the weighted cost of a
cesarean section given that vaginal
deliveries account for approximately
two-thirds of total deliveries in the
United States.12 We added excess
February 2024 AJOG Global Reports 5
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FIGURE 1
Sensitivity analysis of the incremental effectiveness of screening

The horizontal axis displays the incremental effectiveness of screening when compared with limited
screening. The vertical axis displays the maternal age groups that were evaluated. Combinations of
varied trisomy 21 utility values and applied duration of the utility values were plotted. The base case
analysis included the utility value of 0.645 applied to the mother’s life years for 18 years.
TAB, therapeutic abortion; T21, trisomy 21.

Clifford. Aneuploidy screening: price elasticity and cost-effectiveness. Am J Obstet Gynecol 2023.
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healthcare costs attributable to caring
for a child with T21 to the mothers’
overall costs in the model.

Analyses
We simulated the lifetime progression
of each cohort of pregnant individuals.
We assessed key clinical outcomes and
calculated the incremental cost-effec-
tiveness ratios by dividing the incre-
mental cost of the limited screening
option in comparison with screening by
their incremental effectiveness for each
age group. We deemed an intervention
to be cost-effective if it fell below the
conventional United States willingness
to pay a threshold of $100,000 per qual-
ity-adjusted life year gained. We consid-
ered an intervention to be cost-saving if
an intervention both reduced the costs
and proved to be more effective than
the alternative. We calculated the net
health benefit of screening by taking the
incremental cost divided by the oppor-
tunity cost threshold of $100,000 and
subtracting this from the incremental
gain in quality-adjusted life years. A
positive net health benefit value corre-
sponds to an increase in overall popula-
tion health owing to the intervention.

Sensitivity analyses
To test model robustness, we performed
sensitivity analyses by varying values
for all variables in our model, notably
focusing on screening age, elective
6 AJOG Global Reports February 2024
abortion probability, and maternal
health-related quality of life values. In
1-way sensitivity analyses, we varied
screening test sensitivities and specific-
ities, pregnancy outcome probabilities,
and utilities. Specifically, we varied the
sensitivity and specificity of sequential
screens, quad screens, NIPT, ultra-
sound, chorionic villus sampling loss
rates, amniocentesis loss rates, and T21
loss rates. In addition, we varied utilities
associated with procedure losses, spon-
taneous abortions, stillbirths, and thera-
peutic abortions.

Of note, we varied the utility associ-
ated with the birth of an infant affected
by T21 to the extremes of published
ranges, namely from 0.48 to 0.81,15,16

and applied those utilities to the moth-
er’s life years for 18 years before transi-
tioning to maternal age-related utilities
not impacted by T21. We further varied
the duration of time that we applied the
utility value to the mother’s life tables.
For example, we applied a utility decre-
ment for caring for a child with T21 in
the first year of life (0.645, derived by
time tradeoff and standard gamble met-
rics), which is often medically inten-
sive.21 Next, we applied this same utility
for 56 years (our higher-end estimate),
which is the average life expectancy of a
person affected by T21.

Lastly, we performed probabilistic
sensitivity analyses using a beta distri-
bution to define probability density
functions around all probability param-
eters and a gamma distribution for all
cost variables in our model.
Local institutional review board

(IRB) approval was obtained before ini-
tiation of the study, which conforms to
recognized standards contained in the
US Federal Policy for the Protection of
Human Subjects. The IRB granted a
waiver of informed consent because of
the retrospective nature of the initial
portion of the study.

Results
Family health center cohort
A total of 80 individuals with estimated
delivery dates in September and Octo-
ber 2015 and 112 individuals with deliv-
ery dates in September and October
2017 received prenatal care at the CHC.
All pregnant individuals were Spanish-
speaking and insured through Medic-
aid. The mean age of the pregnant indi-
viduals who presented for care in 2015
and 2017 did not differ and was 25§
4.8 years. A total of 55 individuals
(69%) underwent a quad or sequential
screen in 2015 before the MassHealth
policy change in comparison with 10
individuals (9%) in 2017 after the policy
change (Table 1). Those who underwent
screening postpolicy change had to pay
$105 out-of-pocket at the time of labo-
ratory sample collection. Estimating the
average percentage change in both
quantity and price from before and after
the reimbursement change, for every
10% change in price, the demand for
screening was reduced by 7.7%, indicat-
ing general price inelasticity.

Simulation model (base case)
Because the change in Medicaid reim-
bursement inspired our cost-effective-
ness analysis, 25 years was selected as
the base case age. The base case model
assumed a screening rate of 69% and a
limited screening comparator of 9%.
In our base case analysis, there were
fewer T21 live births and more thera-
peutic abortions for a T21 diagnosis
in the screening strategy when com-
pared with the limited screening
strategy period (Table 3). The screen-
ing strategy provided better overall
outcomes at a lower cost per quality-
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TABLE 3
The base case model selected clinical and economic outcomes by age group

Age Strategy

T21 live births
per 10,000
individuals

T21 therapeutic
abortions per 10,000
individuals

Discounted cost
per individuala

Effectiveness per
individual

Incremental
cost-effectiveness
ratio

Net health
benefit

18 Screening 5.69 1.00 $8348.34 24.892768 N/A N/A

Limited screening 6.00 0.95 $8349.14 24.892750 N/A N/A

Incremental N/A N/A $0.80 0.000018 Cost-saving 0.000026

25 Screening 6.66 1.12 $8361.91 23.522149 N/A N/A

Limited screening 6.70 1.06 $8362.80 23.522129 N/A N/A

Incremental N/A N/A $0.89 0.000020 Cost-saving 0.000029

34 Screening 20.09 3.66 $8620.91 21.439041 N/A N/A

Limited screening 20.23 3.48 $8623.60 21.438982 N/A N/A

Incremental N/A N/A $2.68 0.000059 Cost-saving 0.000085
N/A, not applicable; T21, trisomy 21.
a 2020 US dollars.

Clifford. Aneuploidy screening: price elasticity and cost-effectiveness. Am J Obstet Gynecol 2023.
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adjusted life year gained than the lim-
ited screening strategy (Table 3). The
screening strategy extended quality-
adjusted life expectancy by 0.2 per
10,000 individuals and saved an
incremental cost of $0.89 per woman
(or $8900 total cost-savings for
10,000 individuals in our cohort).
Therefore, screening was considered
cost-saving (Figure 2) when compared
with limited screening and was asso-
ciated with a net health benefit of
0.000029 (Table 3).
FIGURE 2
Probabilistic cost-effectiveness plan
ing in 25-year-olds, 18-year-olds, an

The horizontal axis displays incremental quality-adj
mental costs in 2020 US dollars. Simulated increm
were all cost-saving.
T21, trisomy 21.

Clifford. Aneuploidy screening: price elasticity and cost-effectiv
Sensitivity analyses
In all modeled analyses, the results
remained cost-saving across all age
groups. For 18-year-olds, the screening
strategy yielded a slightly lower quality-
adjusted life expectancy and incremen-
tal costs saved when compared with the
base case (25-year-olds) but was still
considered a cost-saving intervention
(Table 3, Figure 2). The highest cost
savings and health benefits associated
with screening occurred among 34-
year-olds among whom there was a
e for screening vs limited screen-
d 34-year-olds

usted life years. The vertical axis displays incre-
ental cost-effectiveness ratios were potted and

eness. Am J Obstet Gynecol 2023.
higher risk for a T21 birth, yielding an
incremental 0.59 quality-adjusted life
years per 10,000 individuals−−a total
cost-savings of $26,800 for 10,000 indi-
viduals and a positive net health benefit
of 0.000085 (Table 3, Figure 2).
When we varied the probability of a

therapeutic abortion for a T21 diagnosis
from 30% in the base case to 13%, the
lowest reported probability in the
literature,13,24 the lower probability
decreased the incremental cost savings
of the screening strategy when com-
pared with the limited screening strat-
egy (Figure 3). However, the result
remained cost-saving across all age
groups. In our sensitivity analyses of the
T21 utility impact, changing both the
number of years in which T21 impacted
the mother and the utility value from
0.48 to 0.81 changed our conclusions
minimally; in all scenarios, screening
remained cost-saving (Figures 1 and 3).
In our probabilistic sensitivity analyses
for our base case scenario, screening
was preferred in 100% of 1000 simula-
tions at all willingness-to-pay thresh-
olds (Figure 2, Appendix C).

Discussion
Principal findings
This study found that aneuploidy
screening rates in a low-risk Hispanic
February 2024 AJOG Global Reports 7
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FIGURE 3
Incremental cost savings of screening in comparison with limited screening based on probability of therapeutic
abortion for a trisomy 21 diagnosis

TAB probability for a T21 diagnosis was varied from 30-13%.
ICER, incremental cost-effectiveness ratio; TAB, therapeutic abortion.
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population were influenced by
changes in cost, although it remained
price inelastic overall, and that insur-
ance reimbursement of aneuploidy
screening in our modeled population
is cost-saving.
Results
We found that in all modeled cohorts in
our decision analytical model, insurance
reimbursement for aneuploidy screen-
ing is cost-saving (ie, it is associated
with lower incremental costs and higher
benefits) when compared with non-
reimbursement (ie, limited screening).
In all sensitivity analyses, Medicaid
reimbursement for screening remained
cost-saving even when using the lowest
published termination rate of 13% in
the lowest-risk age category of 18-year-
olds. This result was likely because of
the low cost of aneuploidy screening
and the high cost of T21 care. In nearly
all instances, increasing maternal age
was associated with increasing incre-
mental effectiveness of reimbursed
screening. This finding makes intuitive
sense because aneuploidy risk increases
with maternal age and reimbursed
screening identifies more fetuses
affected by T21, thereby allowing the
option of termination.
8 AJOG Global Reports February 2024
Clinical implications
Modifications in reimbursement policies
by insurers can lead to unintended con-
sequences for medical tests and
services.25,26 The extent of these conse-
quences depends, in part, on the price
elasticity of these tests and services. The
finding of price inelasticity in our study
may suggest the value-driven nature of
aneuploidy screening and its ability to
provide insight into potentially life-alter-
ing changes in family structure. How-
ever, in this particular instance, the
unintentional policy change had a
marked impact on aneuploidy screen-
ing rates at a CHC that served a His-
panic population in northeastern
Massachusetts. Although decreased
insurance reimbursement may save
insurers money in the short term, the
long-term costs may exceed any
short-term savings.

Despite the increased use of NIPT,
traditional serum-based aneuploidy
screening is still used because of pro-
vider familiarity with the modality, low
cost, and benefit in certain clinical sce-
narios like vanishing twin pregnancies.
In 2020, traditional serum-based
screens were used for 1.1 million preg-
nancies, whereas NIPT was used for
nearly 1.5 million pregnancies in the
United States.27 Although cost-
effectiveness analyses have been per-
formed for NIPT in low-risk popula-
tions insured by public payers, NIPT is
generally not cost-effective.28 NIPT list
prices can vary widely from $1100 to
$1590 depending on the laboratory
used, and self-pay options ranged from
$299 to $349.29 Furthermore, the cost of
NIPT is perceived to be a major barrier
in countries that do not offer public
funding, like India and parts of China.30

In India, where no public prenatal
screening program exits, the cost of
NIPT represents up to 10% of the aver-
age annual income per capita.30 Given
our finding that an out-of-pocket cost
of just $105 can alter individual screen-
ing preferences, it is important to
ensure that all pregnant individuals
have screening options that are either
fully reimbursed or affordable.
Research implications
Given that our study was inspired by a
natural experiment related to the imple-
mentation of the ICD-10 at a CHC serv-
ing a Hispanic population, additional
research is needed to determine whether
the price elasticity and cost-effectiveness
findings apply to other populations with
potentially different cultural and reli-
gious beliefs.
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Strengths and limitations
Our study has limitations. First, the
studied patient population is primarily
of Dominican origin, potentially limit-
ing the generalizability of the observed
change in aneuploidy screening rates
from 2015 to 2017. In addition, the
model is limited to T21 and does not
include trisomy 13 or trisomy 18, which
were excluded because of the relative
rarity of these disorder when compared
with T21 and the severely shortened
lifespans associated with these disor-
ders. Furthermore, the utilities and met-
rics used in this study do not reflect the
complete value of human life. Although
our model did not simulate live
births, we incorporated evidence-based
disutility values associated with T21
from a mother’s caregiving perspective.
Although we varied these values in sen-
sitivity analyses, they do not reflect the
full spectrum of values that a woman
might associate with a T21 birth (eg,
including cases that reflect zero disutil-
ity associated with a T21 birth). Fur-
thermore, we took a conservative
approach when estimating T21 care by
applying incremental care costs for up
to 18 years only. Although this is likely
an underestimation of the lifetime costs
associated with T21 care, accounting for
these incremental costs over the lifetime
of an individual with T21 would lead to
increased incremental cost savings in
the screening strategy. Limiting our
analysis to a payer perspective also
underestimates the true societal costs of
nonreimbursed or limited screening.
Despite these limitations, our study

examined the price elasticity and cost-
effectiveness of traditional modes of
aneuploidy screening in low-risk preg-
nant individuals. We demonstrated that
traditional modes of aneuploidy screen-
ing are cost-effective and that a lack of
insurance reimbursement leads to
decreases in screening rates in a vulner-
able population at an increased cost to
payers.

Conclusion
In our study, we found that aneuploidy
screening rates were influenced by
reimbursement changes with rates
dropping from 69% before the
MassHealth reimbursement change to
9% after the change took place. Our
simulation model demonstrated that
reimbursing aneuploidy screening for
Hispanic pregnant individuals younger
that 35 years of age was cost-saving,
that is, it led to lower incremental costs
and higher quality of life when com-
pared with nonreimbursement. This
study serves as an example of the unin-
tended consequences that can accom-
pany even short-term policy changes.&
Supplementary materials
Supplementary material associated with
this article can be found in the online ver-
sion at doi:10.1016/j.xagr.2023.100293.
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