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Background: Before October 2015, pregnancy cohorts assembled from US health insurance
claims have relied on medical encounters with International Classification of Diseases-ninth
revision-clinical modification (ICD-9-CM) codes. We aimed to extend existing pregnancy
identification algorithms into the ICD-10-CM era and evaluate performance.

Methods: We used national private insurance claims data (2005-2018) to develop and test
a pregnancy identification algorithm. We considered validated ICD-9-CM diagnosis and
procedure codes that identify medical encounters for live birth, stillbirth, ectopic pregnancy,
abortions, and prenatal screening to identify pregnancies. We then mapped these codes to the
ICD-10-CM system using general equivalent mapping tools and reconciled outputs with
literature and expert opinion. Both versions were applied to the respective coding period to
identify pregnancies. We required 45 weeks of health plan enrollment from estimated
conception to ensure the capture of all pregnancy endpoints.

Results: We identified 7,060,675 pregnancy episodes, of which 50.1% met insurance
enrollment requirements. Live-born deliveries comprised the majority (76.5%) of episodes,
followed by abortions (20.3%). The annual prevalence for all pregnancy types was stable
across the ICD transition period except for postterm pregnancies, which increased from 0.5%
to 3.4%. We observed that ICD codes indicating gestational age were available for 86.8% of
live-born deliveries in the ICD-10 era compared to 23.5% in the ICD-9 era. Patterns of
prenatal tests remained stable across the transition period.

Conclusion: Translation of existing ICD-9-CM pregnancy algorithms into ICD-10-CM
codes provided reasonable consistency in identifying pregnancy episodes across the ICD
transition period. New codes for gestational age can potentially improve the precision of
conception estimates and minimize measurement biases.

Keywords: pregnancy, gestational age, live birth, stillbirth, abortion, ectopic, ICD-9, ICD-10

Introduction

Health insurance claims databases are an important source of real-world data to
evaluate drug effects, particularly in pediatric, geriatric, or pregnant populations
where the evidence from clinical trials is limited.' Safety or effectiveness studies
among pregnant women require accurate identification of pregnancy episodes (ie,
start date, gestational age (GA), and pregnancy outcome) to adequately time drug
exposure and avoid misclassification biases. Although claims data may ensure
temporality in study of treatment effects and avoid exposure misclassification
such as when relying on recall, accurate estimates of GA at birth or termination
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and thus, of pregnancy start are often not available.®
Several algorithms have been proposed to identify unique
pregnancy episodes using the clinical encounter informa-
tion coded using the International Classification of
Diseases, Ninth Revision, Clinical Modification (ICD-
9-CM) system.*® The validity of such algorithms has
been demonstrated against birth certificate and electronic
health records in different settings, including pregnancies
that followed in vitro fertilization where the accurate con-
ception date is known.”'> However, the transition from
ICD-9 to ICD-10 codes in the US healthcare system in
2015 has imposed a new challenge to the identification of
pregnancy episodes in claims databases.'?

The ICD-10 system provides a more granular representa-
tion of clinical concepts. In total, the number of diagnosis
codes has increased from ~17,000 in ICD-9 to ~71,000 in
ICD-10."* Relevant to pregnancy research, “gestation of
pregnancy” is represented by distinct maternity codes from
Z3A.01 (less than 8-week gestation of pregnancy) to Z3A.49
(greater than 42-week gestation of pregnancy).'® This repre-
sentation is in contrast to the ICD-9 system, where the
gestation weeks are available only for infant codes after
delivery (eg, 765.28: “35-36 completed weeks of gesta-
tion”). Such improvement in detail may provide opportu-
nities to enhance measurement of pregnancy episodes,
while inconsistencies between the ICD eras may arise.

The consistency of several health outcome measure-
ments across the ICD transition period has been evaluated
in claims databases,'*'®!” but no studies have assessed the
performance of pregnancy identification algorithms (PIA)
adapted to the ICD-10 era. In the present study, we aimed
to use a cross-walk approach as previously applied,'*'®!”
and translate validated ICD-9-CM code to ICD-10-CM
equivalents to extend a PIA into the ICD-10 era. We
identified pregnancy episodes in a national private insur-
ance claims database and explored frequencies of preg-
nancy endpoints and GA at birth estimates across the ICD
transition period.

Materials and Methods

Data Source

We used the IBM MarketScan Commercial Claims and
Encounters Databases, which include medical and phar-
macy reimbursement claims incurred in the inpatient or
outpatient settings. This database is a national sample of
the privately insured US population and collects data from
approximately 350 payers (data use agreement with the

IBM company is required). An encrypted enrollee identi-
fier allows for longitudinal follow-up across study years,
and family members under the same insurance plan can be
linked via a family identifier. Clinical diagnosis and med-
ical procedures are encoded using ICD-9/10 systems, cur-
rent procedural terminology (CPT) system, and healthcare
common procedure coding system (HCPCS).

Study Population

We included all women of childbearing age (1255 years)
at the beginning of each study year and identified those
with inpatient or outpatient claims indicating pregnancy

endpoints or prenatal care visits to identify pregnancy
episodes from 2006 to 2017.

Measurement of Pregnancy Episodes
(A) Pregnancy episodes with known endpoints
a. Definition of pregnancy endpoints:

We used a coding algorithm based on ICD-9, CPT, and
HCPCS codes established in previous validation studies to
measure various pregnancy endpoints, including livebirth,
mixed birth (multiple gestations with live and non-live
outcomes), ectopic pregnancy, stillbirth, spontaneous abor-
tion, induced abortion, and unclassified delivery (delivery

. , !
code with no mention of newborn status).>*'?

To translate ICD-9-CM codes to the ICD-10-CM era, we
first created a list of candidate ICD-10-CM codes using the
conversion tool provided by the Supercoder® portal (https:/
www.supercoder.com) for the diagnosis codes and the

MaplT tool from the Agency for Healthcare Research and
Quality (https://www.qualityindicators.ahrg.gov/Resources/

Toolkits.aspx) for procedure codes. We applied the
Extended Bridge converter option in Supercoder® and used
a simple-forward mapping approach in the MaplT tool. We
then manually reviewed the candidate ICD-10 codes for each
pregnancy endpoint and reconciled discrepancies for consis-
tency with the ICD-9 system. For the live birth category, we
used a validated ICD crosswalk published by the Sentinel
Initiative.'® We provide the final list of codes in eAppendix.

b. Assignment of pregnancy episode endpoint:

For each pregnancy endpoint category, we applied
a clinically relevant wash-out period between consecutive
endpoints as previously used for the validated algorithm:’

182 days for live births, 168 days for unclassified
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deliveries, 168 days for stillbirths, 56 days for spontaneous
abortions, 56 days for induced abortions, and 56 days for
ectopic pregnancies. The date of the first observed claim
describing a particular outcome was considered as the end
date of a pregnancy episode. We optimized the algorithm
for the live or mixed birth claims by using the date of the
delivery procedure claim instead of delivery admission
date and removed any outpatient claims for live, mixed,
or unclassified delivery £30 days of an inpatient live birth
or delivery claim. For ectopic pregnancy episodes, we
required either a procedure code for “extraction of ectopic
pregnancy” or an ectopic pregnancy diagnosis code plus
a confirmatory code for treatment within 14 days (metho-
trexate claim or general extraction procedure).” The list of
codes is provided in eAppendix.

c. GA estimation at pregnancy endpoint
(i) Live birth/mixed birth/unclassified deliveries:

For each pregnancy episode, the last menstrual period
(LMP) date was estimated as the date of pregnancy end-
point minus a GA value. The GA for live deliveries and
deliveries with unknown outcome (assumed to be live)
was chosen based on a previous study that established
a mother-infant linkage cohort in the Medicaid database
and validated claims-based GA estimation against birth
certificates.'? This algorithm uses ICD-9 codes for prema-
turity, weeks of gestation, low birth weight, and postterm/
prolonged pregnancy on medical encounter claims for the
mother or the infant within a 30-day window from deliv-
ery to assign a GA to a pregnancy episode. If no GA codes
are observed within 30 days of delivery, 39 weeks is
assigned to the pregnancy episodes consistent with pre-
vious algorithms. If multiple GA codes are observed, the
smallest value of GA is used. In our dataset, we linked
mothers and infants who had the same family plan, where
infants’ age was equal to zero according to insurance
eligibility records, and infants’ first observed medical
encounter was within 30 days of mothers’ delivery claim.
For those episodes where linkage was not successful (eg,
in instances where the infant was not added to the
mother’s insurance plan), we used only the information
on the mother’s records to estimate GA. In the ICD-10
system, the GA codes have been expanded and provide
more detailed information about weeks of gestation. We
used the ICD conversion tools to identify candidate ICD-
10 codes, considered the Sentinel report,'® and applied the

following rules to assign numerical values to the GA codes
to accommodate the changes:

1. GA type 1: These codes have specific weeks for the
gestation in their description (eg, ‘Z3A.31": 31-
week gestation of pregnancy). We used the GA
mentioned in the code description as the numerical
value for these codes.

2. GA type 2: These codes did not have specific weeks
for gestation in their description. If trimester was
mentioned in the code description, we used the
midpoint of the trimester; For example, for
“060.13X0: Preterm labor second trimester with
the preterm delivery third trimester, not applicable
or unspecified”, we used 35 as the numerical value
for this code. For the low birth weight codes, we
used the mean of the numerical value assigned to
their ICD-9 counterparts. The codes for prolonged/
postterm pregnancies received a similar numerical
value as their ICD-9 counterparts.

We multiplied the number of weeks by 7 to convert the
GA into days and estimate the LMP date. We prioritized
type 1 codes over type 2 codes if we observed both types
for a pregnancy episode. For those pregnancy endpoints
that occurred after June 2015 and were identified in the
ICD-9 era, we looked for GA codes using both ICD-9 or
ICD-10 codes.

(1) Pregnancies with non-live birth endpoints:

For non-live births, we assigned fixed GA estimates as 56
days for ectopic pregnancy, 196 days for stillbirth, and 70
days for spontaneous/induced abortions based on previous
validation studies.” We estimated the LMP date by sub-
tracting the GA estimate from the pregnancy endpoint
date.

d. Pregnancy episode reconciliation

Because of miscoding or presence of pregnancies with
multiple endpoints, identified episodes may overlap. To
establish unique episodes, we used a hierarchical approach
that prioritized pregnancy endpoints with superior accu-
racy in measuring both the endpoint itself and GA based
on claims data: (1) live birth/mixed birth, (2) ectopic
pregnancy, (3) stillbirth, (4) induced abortion, (5) sponta-
neous abortion, and (6) unclassified deliveries. We further
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required a clinically relevant wash-out period for each
pregnancy endpoints for the same beneficiary, using mini-
mum GA for a given pregnancy endpoint.” For instance,
a stillbirth endpoint may not occur 182 days before or 168
days after a live birth (see eAppendix). Also, it may not
occur during a live birth episode (LMP to endpoint date).

B. Identification of pregnancy episodes with an
unknown endpoint

Claims databases may not allow for observation of
pregnancy outcomes because beneficiaries may lose or
switch insurance. Furthermore, outcomes for unplanned
pregnancies that end with elective termination may not
be captured if not covered by the health plan. To increase
the sensitivity of the PIA, we identified “unknown out-
come” pregnancies based on ICD codes for prenatal care
visits or CPT procedure codes for early screening tests,
referred to as “pregnancy care” codes (see eAppendix). We
only considered pregnancy care codes that did not occur
during previously established pregnancy episodes, and that
preceded a previously determined LMP date by at least 75
days. We further required at least 6 months of insurance
enrollment before pregnancy care claims to ensure appro-
priate capture of previous pregnancy episodes. Finally, we
applied a wash-out period of 182 days between two con-
secutive pregnancy episodes with an unknown outcome
(similar to live birth episodes).

Each unknown outcome episode was required to have
at least two pregnancy care claims 30 to 183 days apart.
We determined LMP based on the first observed claim for
a given episode using a fixed GA estimate of 55 days. We
obtained this estimate from the median time between esti-
mated LMP to the first pregnancy care claim for live,
mixed, or unclassified delivery episodes (median=55 in
the ICD-9 period).

Some pregnancy care codes in the ICD-10 system carry
the trimester information in their description (eg, “Z34.01:
Encounter for the supervision of normal first pregnancy,
first trimester”). As with pregnancy care encounters
obtained during the ICD-9 era, we retained the first
encounter, but updated the assigned GA based on the
median values for the time between LMP and the trime-
ster-specific code (pregnancy care in trimester 1=55 days,
prenatal screening=73, pregnancy care in trimester 2=134,
trimester during unknown

3=240, pregnancy care

trimester=75).

Evaluation of PIA Performance

We anchored pregnancy episodes in the calendar year of
their endpoint date. For each study year, we calculated the
proportion of each pregnancy endpoint among all episodes
observed to evaluate possible changes in trends across the
ICD transition period. We also calculated the prevalence of
each pregnancy endpoint among all women of childbear-
ing age with a minimum of 45 weeks of insurance enroll-
ment in each respective year. We also evaluated the
distribution of estimated GA for live birth, mixed birth,
and unclassified delivery episodes between the ICD eras.
Finally, we investigated the utilization of three prenatal
screening tests (CPT coding system) as an internal valida-
tion measure since the CPT codes did not change before
and after the transition in the ICD system. We evaluated
the proportion of pregnancy episodes with ultrasound in
the first trimester (CPT codes: 76801, 76802), nuchal
translucency measurement (CPT codes: 76813, 76814),
and pregnancy-associated plasma protein-A tests [PAPP-
A] (CPT code: 84163). We assessed the ultrasound test for
all pregnancy episodes and the two following tests for live,
mixed, and unclassified delivery for the 2007-2017 study
period when all the CPT codes were in effect.

Results

We identified 7,060,675 pregnancy episodes with their
endpoints between 2006 and 2017. Live, mixed, and
unclassified delivery episodes comprised the majority of
pregnancy endpoints (70.8%), including 439,233 preterm
births (8.8%). After applying the insurance enrollment
requirement, 50.1% of the pregnancy episodes remained.
In this sub-cohort, the distribution of pregnancy endpoints
was similar to the primary cohort except for the unknown
outcome episodes, which decreased from 8.7% to 1.3%
(Table 1). The mean age of mothers was 30.1 years, and
40.8% resided in the South region of the US The distribu-
tion of pregnancy endpoints before imposing minimum
enrollment requirements and the demographic characteris-
tics of the sub-cohort are provided in eTable 1 and e¢Table

2, respectively.

Variations in the annual prevalence of preterm and full-
We
a significant increase in postterm pregnancies, starting in
2015, which stabilized in 2016 and 2017. Among preg-
nancy episodes with non-live or unknown outcome, the

term pregnancies were negligible. observed

trends were stable across the ICD transition period, as
shown in Figure 1 and eTable-3.
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Figure | Secular trend of pregnancies among women of child-bearing age stratified
by live, mixed, and unclassified deliveries (A) and non-live outcomes (B).

Notes: The numerator is the total number of pregnancy episodes identified by the
algorithm, which had 45 weeks of continuous health plan enrollment after the
estimated LMP date. The denominator includes all women aged 12-55 years with
at least 45 weeks of health plan enrollment in each respective study year. Pregnancy
episodes were anchored in the calendar year of their endpoint date.

We observed that 86.8% of the live, mixed, and unclassi-
fied delivery episodes in the ICD-10 era (2015-2017) had
a GA code within 30 days of the endpoint, among which 97%
had a GA code on the mothers’ claims records. In the ICD-9
era, we observed only 23.5% of deliveries with GA codes.
The distribution of GA among the live birth episodes in the
ICD-9 and ICD-10 periods was not comparable. In the ICD-
10 era, the observed GA ranged from 20 to 43 weeks since
the GA codes in the ICD-10 system are represented on an
ordinal scale with weekly increments while their ICD-9
counterparts are biweekly. Among the episodes with 39
weeks of gestation, we observed that 71.6% of the episodes
had a GA code in the database, while the corresponding
figure in the ICD-9 era was 5.2%. Figure 2 shows the dis-
tribution of GA among these episodes.

The assessment of the prenatal screening tests showed
a consistent trend for both the proportion of episodes with
the tests and the median GA. We observed the first-
trimester ultrasound procedure among 45-50% of the
with
a consistent trend during the ICD transition. For other

live birth episodes across the study years
pregnancy episodes, we observe similar utilization of
ultrasound procedures except for the unknown outcome
episodes, which showed an increase from ~13% (2013
and 2014) to ~20% (2016 and 2017). The estimated med-
ian GA for this procedure was stable across study years
except for the unknown outcome category, which showed
an increase from 7 weeks to 10 weeks. The proportion of
live episodes with nuchal translucency measurement and
the median GA for this procedure were stable over the
study years (~35%
Regarding the PAPP-A test, we observed a decreasing

and ~12 weeks, respectively).
trend in the proportion of episodes with this test (~35%
to ~20%) while the median GA for the procedure was
stable across the study years (~12 weeks). The pattern of

prenatal screening tests is summarized in Tables 2 and 3.

Discussion

We successfully developed the PIA to identify pregnancy
episodes in the ICD-10 era. The distribution of pregnancy
endpoints, including live and non-live outcomes, was com-
parable to the ICD-9 era. Likewise, the annual prevalence
of pregnancy endpoints and the pattern of prenatal screen-
ing tests appeared to be stable across the ICD transition
period. We also observed changes in LMP estimation for
pregnancies with unknown outcomes, which relied on
prenatal care encounters.

Accurate identification of pregnancies in claims data-
bases can provide unique opportunities to answer clinical
and policy questions. In drug safety research, observa-
tional studies using claims data have provided valuable
evidence on the teratogenic effects of drugs.'”° In policy
evaluation research, claims-based studies have quantified
risk for fetal exposure associated with different risk miti-
gation strategies for teratogenic drugs.’'** Moreover,
researchers may need to identify pregnancy as an essential
covariate or in- or exclusion criterion in their observational
studies. Our findings showed that the adaptation of the PIA
to the ICD-10
a reasonably consistent measurement of pregnancy end-

system is feasible and results in
points across the ICD transition. Therefore, pharmacoepi-
demiologic studies may utilize data from the ICD-10 era to
address emerging clinical and policy questions while
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Figure 2 Distribution of gestational age assigned to all liveborn (A), preterm (B), full-term (C), and postterm deliveries (D) pregnancy episodes.
Notes: All liveborn include live, mixed, or unclassified delivery episodes. The pattern of gestational age was evaluated among pregnancies that had 45 weeks of health plan
enrollment from LMP. The solid black fill pattern over the bars at 39 weeks shows the portion of episodes that had explicit GA codes on mother or infant records. (71.6% in

the ICD-10 era vs 5.2% in the ICD-9).

taking into consideration the potential differences in preg-
nancy measurements between the two eras.

In 2017, the national estimate for late/postterm and
preterm births was 6.6% and 9.9%, respectively.”> We
observed that 4.3% and 8.9% of births in our cohort
were postterm and pre-term in 2017. Our study cohort
was a privately insured population, and the contrast
between the national estimates and our findings should
be interpreted in this context. The estimated prevalence
of postterm pregnancies increased sharply in 2015, which
could be attributed to the new “gestation of pregnancy”
codes for 41-43 weeks. Likewise, with new GA codes for
GA 37 and 39 weeks, the GA distribution for full-term
episodes in the ICD-10 era ranged from 37 to 41 weeks,
while the majority of episodes in the ICD-9 era had a GA
of 39 or 40 weeks. If we assume that the ICD-10 era

provides a more accurate representation of full-term preg-
nancies, the LMP date for approximately 30% of the full-
term episodes measured in ICD-9 is estimated up to 2
weeks earlier, which allows for potential misclassification
of exposure, especially when evaluating exposure effects
during the first trimester. Future studies should be cautious
about exposure misclassification and particularly about
differential misclassification when comparison groups are
distributed unevenly across the two ICD eras (eg, because
of the date of market approval or inclusion in drug
formularies).

We identified pregnancies with an unknown outcome
as part of our PIA to enhance the sensitivity of pregnancy
measurement, where conception is the event of interest.
We observed that only 10% of episodes with unknown

outcomes had the insurance enrollment requirement of 45
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Table 2 Proportion of Pregnancy Episodes with Prenatal Screening Procedure Codes During Pregnancy®

Pregnancy Endpoint 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
First-trimester ultrasound

Full term 34.1 35.0 372 39.0 39.9 41.1 43.0 43.6 43.6 45.1 46.1
Preterm 41.3 424 44.2 45.1 46.3 48.1 50.7 50.1 50.0 51.0 52.0
Postterm” 37.8 372 38.6 39.7 42.9 44.9 43.2 45.2 44.7 43.6 46.4
Ectopic 28.2 29.7 320 31.2 35.0 353 38.6 41.2 40.5 38.7 40.8
Still birth 40.8 42.5 47.1 45.7 46.4 47.8 49.9 49.3 49.1 51.9 55.5
Induced abortion 16.8 18.0 19.2 20.3 21.4 19.5 19.2 20.0 19.2 20.8 20.6
Spontaneous abortion 26.6 28.0 28.2 282 289 289 299 30.1 29.6 29.9 29.7
Unknown outcome 1.5 12.7 1.9 13.0 13.4 13.2 13.8 13.1 14.1 20.3 19.3
Nuchal translucency measurement

Full term 7.1 19.7 248 29.1 31.7 32,6 343 334 31.9 31.3 325
Preterm 9.8 232 28.5 33.1 35.6 372 38.8 37.6 35.8 354 35.0
Postterm 84 26.6 323 327 35.7 394 38.0 41.2 36.5 337 34.7
Pregnancy-associated plasma protein A (PAPP-A)

Full term 12.7 17.8 228 26.9 29.8 31.3 30.3 26.1 20.9 18.8 17.8
Preterm 14.9 19.9 25.2 294 322 344 325 27.7 22.6 19.9 18.4
Postterm 18.2 24.4 29.7 320 33.0 38.1 36.1 343 24.0 21.4 21.1

*Notes: *The numbers in the table are reported as the percentage of pregnancies with the procedure during pregnancy. bPostterm includes pregnancies with a gestational

age of more than 4| weeks.

Table 3 Median Gestational Age for Prenatal Screening Procedures During Pregnancy®

Pregnancy Endpoint 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
First-trimester ultrasound

Full term 10 10 10 9 9 9 9 9 9 9 9
Preterm 9 9 9 9 9 9 9 8 9 8
Postterm® I I I I I 10 I 10 10 10 10
Ectopic 8 8 8 8 8 8 8 8 8 8 8
Stillbirth 20 20 20 19 19 19 19 19 19 20 20
Induced abortion 9 9 9 9 9 9 9 9 9 9 9
Spontaneous abortion 9 9 9 9 9 9 9 9 8

Unknown outcome 7 7 7 10 10
Nuchal translucency measurement

Full term 12 12 12 12 12 12 12 12 12 12 12
Preterm I 11 I I I I I I I I I
Postterm 12 12 13 13 13 12 12 13 12 12 12
Pregnancy-associated plasma protein A (PAPP-A)

Full term 12 12 12 12 12 12 12 12 12 12 12
Preterm I I I I I I I I I I I
Postterm 13 13 13 12 13 12 12 12 12 12 12

*Notes: * The numbers in the table are reported as the median gestational age (weeks) at which the procedure was performed.®Postterm includes pregnancies with
a gestational age of more than 4| weeks.
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weeks after LMP. This observation implies that the out-
come of such episodes was most likely missed because of
health plan discontinuation. We also observed that the
median GA estimate for these pregnancies increased in
the ICD-10 era, which is likely attributable to the new
trimester information in the ICD-10 system, allowing
superior estimation of LMP. Further studies are required
to validate the approach to identify pregnancy episodes
based on only pregnancy care claims regardless of the
pregnancy outcome.

Finally, we observed a relatively stable trend across study
years for the ultrasound nuchal translucency measurement
tests, while the PAPP-A test showed a downward trend since
2014. We speculate that the introduction of a new CPT code
(81509; effective in 2013) might have contributed to the
secular trend over the transition period. This CPT code refers
to a procedure for the assessment of three serum proteins,
including PAPP-A, to calculate a risk score for fetal anoma-
lies. We also observed that the median GA for first-trimester
ultrasound among stillbirth episodes is ~20 weeks. This GA
estimate falls outside the first-trimester definition and is
likely an artifact of GA mismeasurement for stillbirth epi-
sodes as previously discussed in the literature.’

Strengths and Limitations

This study assessed pregnancy outcomes for a national
population of privately insured women spanning more
than a decade to facilitate careful examination of the
impact of ICD transition. We adapted previously devel-
oped and validated algorithms to a new coding system that
is generally richer than its predecessor. In doing so, we
aimed to take advantage of the new information without
changing the general approach in defining unique preg-
nancy episodes and estimating GA. For example, we
ignored the “gestation of pregnancy” codes that are
attached to a variety of pregnancy-related encounters and
endpoints in the ICD-10 era, because similar codes are
missing for deliveries in ICD-9. The new representation of
GA in the ICD-10 system could offer multiple points
during pregnancy that inform about GA, thus offering
superior approaches to LMP estimation, especially for
non-delivery pregnancy endpoints.

Although our findings support our conclusion about
consistency in the measurement of pregnancy endpoints
in administrative claims databases across the ICD transi-
tion period, they do not inform about the true sensitivity
and specificity of endpoint definitions, GA estimates, and
the related LMP determination. Nevertheless, the

performance of ICD-9 algorithms has been validated pre-
viously in such data sources, and the overall consistency in
prevalence estimates suggests acceptable translation into
the ICD-10 era. Finally, our findings may not be general-
izable to other claims databases if patients’ interaction
with the healthcare system and delivery of healthcare
services is expected to be different.

Conclusions

Our study showed that expansions of existing PIA into the
ICD-10-CM era could provide a consistent measurement
of pregnancy episodes. The availability of new codes for
weeks of gestation provides an opportunity for a more
precise estimation of the pregnancy start date, which
should be further explored for live and non-live pregnancy
endpoints.
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