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Abstract

Background: To describe trends in labor induction, including elective induction, from 2001 to 2007 for six U.S.
health plans and to examine the validity of induction measures derived from birth certificate and health plan
data.

Methods: This retrospective cohort study included 339,123 deliveries at 35 weeks’ gestation or greater. Linked
health plan and birth certificate data provided information about induction, maternal medical conditions, and
pregnancy complications. Induction was defined from diagnosis and procedure codes and birth certificate data
and considered elective if no accepted indication was coded. We calculated induction prevalence across health
plans and years. At four health plans, we reviewed medical records to validate induction measures.

Results: Based on electronic data, induction prevalence rose from 28% in 2001 to 32% in 2005, then declined to
29% in 2007. The trend was driven by changes in the prevalence of apparent elective induction, which rose
from 11% in 2001 to 14% in 2005 and then declined to 11% in 2007. The trend was similar for subgroups by
parity and gestational age. Elective induction prevalence varied considerably across plans. On review of 86
records, 36% of apparent elective inductions identified from electronic data were confirmed as valid.
Conclusions: Elective induction appeared to peak in 2005 and then decline. The decrease may reflect quality
improvement initiatives or changes in policies, patient or provider attitudes, or coding practices. The low
validation rate for measures of elective induction defined from electronic data has important implications for
existing quality measures and for research studies examining induction’s outcomes.

Introduction weeks gestation). We are not aware of evidence that induc-

tion for these reasons improves outcomes.

EARLY ONE MILLION U.S. BIRTHS (23%) were induced in
2008." Induction can be performed for a medical or
obstetric indication or it can be ‘‘elective,”” which includes
inductions performed for the woman’s comfort or conve-
nience or for conditions not meeting criteria for an accepted
indication (e.g., induction for ‘‘post-term pregnancy’’ at 40

Prior studies reported that induction increased rapidly in
the 1990s, for example, from 9% in 1989 to 19% in 1998.*
As induction rates rose, concerns were raised that induction
might increase the risk of cesarean delivery and other adverse
outcomes. In addition, influential studies demonstrated that
delivery before 39 weeks’ gestation (including early elective
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delivery) was associated with worse outcomes, including
increases in neonatal intensive care unit (NICU) admis-
sion and infant death.*® These findings spurred local and
national initiatives, many beginning between 2001 and 2008,
to reduce elective delivery, particularly before 39 weeks’
gestation.” "

While studies have examined the impact of specific ini-
tiatives at single institutions or health care systems, there is
little information available about general trends in induction
in the United States in recent years. Two studies reported that
early-term'? and late preterm'’ induction rates increased
through 2006, but these studies relied on birth certificate data,
which miss many inductions'* and do not reliably distinguish
elective from indicated inductions.'” A recent study of spe-
cialty hospitals was the first to provide nationally represen-
tative data, reporting an 11% increase in induction from 2006
to 2010.'® At the same time, the authors observed a sub-
stantial reduction in early-term iatrogenic delivery, including
elective induction. It would be valuable to know whether
these trends hold true for a broader range of U.S. hospitals,
as well as those providing advanced perinatal care. In addi-
tion, few studies have examined trends for induction at 39—40
weeks’ gestation, when most elective inductions are per-
formed, or drawn on health plan or medical records data,
which would likely improve accuracy compared to birth
certificate data.

Our objective was to describe trends in induction for
women enrolled in six U.S. health plans delivering in a va-
riety of hospital settings from 2001 through 2007, drawing on
health plan as well as birth certificate data. We also examined
the validity of an algorithm for identifying inductions from
these computerized data.

Materials and Methods
Overview

We conducted a retrospective cohort study using linked
health plan and birth certificate data from 2001 to 2007. Data
came from the Medication Exposure in Pregnancy Risk
Evaluation Program (MEPREP).!” Six health plans partici-
pated: Group Health (Seattle, Washington); HealthPartners
(Minneapolis, Minnesota); and Kaiser Permanente Colorado
(Denver), Southeast (Atlanta, Georgia), Northwest (Portland,
Oregon), and Northern California (Oakland). Procedures
were approved by each organization’s institutional review
board and state departments of public health.

MEPREP methods have been described.!” Each health
plan identified potential deliveries, linked them with infants,
obtained birth certificate data, and created standardized da-
tasets of health plan and birth certificate data.'® A validation
study showed high positive predictive value (PPV) for se-
lected maternal medical conditions and birth certificate var-
iables.'® For the current study, a programmer at the lead site
wrote SAS programs that were implemented at other sites,
yielding deidentified summary data that were returned to the
lead site for analysis.

Population

These analyses included deliveries of live-born infants to
women age 15-49 years at 35 weeks’ gestation or beyond
from January 1, 2001, to December 31, 2007. We included
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only women enrolled in the health plan for at least the 3
months prior to the birth and only deliveries that could be
linked to a birth certificate and an enrolled infant. Figure 1
shows the impact of applying these inclusion criteria to create
the main study cohort (middle box). For a sensitivity analysis,
we limited the population to women with no contraindica-
tions to vaginal delivery or induction (Fig. 1, bottom). More
information about these contraindications and how they were
measured is provided below.

Measures

In defining the study population, we used information
about maternal age and enrollment from health plan data.
Gestational age was defined from the clinical estimate re-
corded on the birth certificate or when missing (1%), the date
of the last menstrual period, also from the birth certificate.

Contraindications to induction and/or vaginal delivery
(used as exclusion criteria in a sensitivity analysis) were
based on recommendations from the American College of
Obstetrics and Gynecology (ACOG)? and included multiple
gestation, nonvertex presentation, genital herpes, placenta
previa, and fetal malformation. We also excluded women
with a history of cesarean delivery because our data do not
allow us to specifically identify women with a history of a
classical or other high-risk incision, in whom the risk of
uterine rupture is high. These conditions were defined as
present if documented in birth certificate or health plan data.

403,362 deliveries,
2001-2007

Exclude if:

+ Maternal age <15 or =49 years (n = 684)

+ Not linked to birth certificate (n=15,676)

+ Gestational age <35 weeks (n=10,954)

+ <3 months health plan enroliment
(n=136,925)

N = 339,123 deliveries
(main study cohort)

Exclude if contraindication to induction:
+ Multiple gestation {n =4,863)
+ Nonvertex presentation (n=18,566)
+ Maternal history of Cesarean delivery
(n=40,454)
+ Placenta previa (n=2,747)
¥ + Fetal malformation (n =2,760)
| = Maternal history of genital herpes
(n=86,747)
N = 262,986 deliveries
(restricted cohort, used
in sensitivity analysis)

FIG. 1. Flow of deliveries through the study, showing
inclusion and exclusion criteria.
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Induction was defined as present if documented in either
health plan or birth certificate data. This approach improves
sensitivity (e.g., from 52% to 86%) compared to relying on
birth certificate data alone.'* Induction was identified based
on International Classification of Diseases, Ninth Revision
diagnosis codes (659.0[0,1,3] or 659.1[0,1,3]) and procedure
codes (73.01, 73.1, and 73.4).

No variables specifically identify elective induction.
Therefore, we operationalized elective induction as induction
without an accepted medical indication recorded in birth
certificate or health plan data. Indications (Supplementary
Table S1; Supplementary Data are available online at www
Jliebertpub.com/jwh) were based on ACOG recommenda-
tions *° and included post-term pregnancy (=41 completed
weeks of gestation), diabetes, hypertension, preeclampsia,
eclampsia, prelabor rupture of membranes, maternal heart
disease, and others. Inductions with no documented indica-
tion other than macrosomia (2%) were categorized as elective
because there is scant evidence that such inductions improve
outcomes.”’ We also conducted a sensitivity analysis with
these inductions reclassified as indicated.

Birth certificate data cover the entire duration of preg-
nancy. In health plan data, we searched for indications during
the current pregnancy (at a minimum, the final 3 months of
pregnancy). Health plan data were needed because birth
certificate data alone lack sensitivity for indications for in-
duction,'*1>%2

Maternal age and insurance status were defined from
health plan data, while maternal race, education, parity, and
infant birth weight were defined from birth certificate data.
Race/ethnicity data were unavailable at one site for deliveries
in 2007 (accounting for 64.7% of deliveries in 2007 and 9.4%
of the overall study population) due to changes in birth cer-
tificate race coding.

Validation study

We conducted a small chart review study to validate our
elective induction algorithm. Because resources were lim-
ited, this process was designed to be exploratory and to
provide context about the validity of our elective induction
measure that was not available in previous large studies. We
chose to focus on deliveries that appeared to be electively
induced, rather than those with no evidence of induction or
that appeared to be induced for a medical or obstetric indi-
cation. Thus we can estimate the PPV of our algorithm but
not its sensitivity or specificity, which would have required a
much larger validation study.

Four health plans volunteered to participate in the valida-
tion study, performing 18, 22, 23, and 23 reviews, respec-
tively (86 total). Sites did as many reviews as resources could
support. The prevalence of induction was similar at the plans
that participated (range, 30% to 38% of deliveries) and those
that did not (27% and 33%). To improve efficiency, plans
limited review to readily available records (e.g., deliveries at
health plan-owned hospitals or those with electronic medical
records). Because we wanted to compare the accuracy of
birth certificate and health plan data, we selected approxi-
mately half of the cases from those identified as induced from
the birth certificate alone. Apart from these considerations,
sampling was random. A trained abstractor at each site was
provided with a standardized abstraction form and manual
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and participated in a joint training call. A physician-
investigator (SD) adjudicated all reviews with input from
an obstetrician-investigator (AC).

Statistical analyses

We examined characteristics of the study population over-
all and stratified by study year or induction status. We cal-
culated percentages for categorical variables and means and
standard deviations for continuous variables. Chi-squared
tests and analysis of variance were used to test for statistical
significance. Because race/ethnicity data were missing for
one large site in 2007, which could potentially yield mis-
leading results in these descriptive analyses, we imputed
the 2007 race/ethnicity distribution at that site based on its
2006 data.

Our primary analyses examined trends in the prevalence
of induction overall, medically indicated induction, and ap-
parent elective induction. Prevalence was calculated by di-
viding the number of induced births by the total births for
the time period. Prevalence estimates were also calculated
for subgroups defined by health plan, gestational age, and
parity. This process was repeated for elective induction. To
assess whether changes in population characteristics explained
temporal changes in induction, we carried out sensitivity ana-
lyses that standardized estimates using the predictive marginal
method.?® Results changed little, and so the non-standardized
results are presented.

In sensitivity analyses, we explored the impact of defining
induction from health plan data alone and also of excluding
women with conditions that may be contraindications to in-
duction (listed in Fig. 1).

For the validation study, we estimated the PPV of our
algorithm for elective induction and calculated exact 95%
binomial confidence intervals.

Analyses were performed using SAS software, version 9.2
(SAS Institute, Inc., Cary, NC).

Results

There were 339,123 eligible deliveries from 2001 to 2007
(Table 1). Between 2001 and 2007, there was a shift toward
delivery at earlier gestational ages. Overall, 100,459 deliv-
eries (29.6%) were induced. This proportion rose from 28.1%
in 2001 to 32.2% in 2005 and then declined to 29.1% in 2007
(Fig. 2). Among induced deliveries, 58.9% had one or more
accepted indications documented (Table 2). The prevalence
of medically indicated induction changed little over time
(Fig. 2). Elective induction (that is, with no accepted indi-
cation documented) occurred in 11.0% (95% confidence in-
terval [95% CI], 10.7%-11.3%) of deliveries in 2001, rising
to 13.8% (13.5%-14.1%) in 2005 and then declining to
11.3% (11.1%—-11.6%) in 2007 (Fig. 2). Results were similar
when estimates were standardized for race/ethnicity, mater-
nal age, and parity.

For elective induction, the lowest prevalence at any site in
any year was 9.2% and the highest 18.3%. The temporal trend
was similar at nearly all sites (Fig. 3A). The peak occurred in
2003 at two sites, 2004 at one site, and 2005 at two sites (Fig.
3A). One site (Site C) showed an increase over the entire time
period.

Elective induction was most common at 40 completed
weeks of gestation (Fig. 3B), and this group experienced the
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TABLE 1. CHARACTERISTICS OF THE STUDY POPULATION
All years 2001 2002 2003 2004 2005 2006 2007
N=339,123 n=46,446 n=48,131 n=47,608 n=46,947 n=48,6064 n=51,825 n=49502
Characteristic %* %" %" %" %" %" % %"
Gestational age, weeks
35-38 28.0 25.5 25.9 27.3 29.0 29.2 29.4 29.3
39 29.7 27.6 27.9 29.0 30.5 30.4 30.3 31.7
40 28.8 31.3 31.3 29.4 27.5 27.7 27.5 26.7
41+ 13.6 15.5 14.8 14.4 12.9 12.7 12.8 12.3
Maternal race/ethnicity®
Non-Hispanic White 52.3 533 52.6 52.4 52.6 52.1 51.8 51.5
Hispanic White 19.9 19.9 19.8 19.0 18.7 20.0 20.1 21.6
Asian 9.4 8.0 8.8 9.4 9.9 9.8 9.6 9.8
Black 8.4 9.6 9.1 8.7 8.3 8.0 8.3 6.7
Other 10.1 9.1 9.7 10.4 10.4 10.1 10.2 10.4
Parity
Nulliparous 43.1 40.4 41.3 43.0 42.7 43.8 44.9 45.1
Maternal age, years
15-19 4.6 5.7 5.1 4.4 4.2 4.1 4.5 4.5
20-24 15.2 17.5 16.4 15.6 14.5 14.1 14.2 14.2
25-29 28.8 28.0 28.4 28.5 28.7 28.8 29.7 29.6
30-34 30.9 29.9 30.7 31.6 31.7 31.4 30.3 30.6
35-39 16.6 15.5 15.7 16.1 17.0 17.3 17.4 17.2
40-44 3.7 33 3.5 3.7 3.8 39 3.8 3.7
45-49 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

“Percent of non-missing values. At the time of this study, race/ethnicity data were unavailable at one site for deliveries in 2007
(accounting for 64.7% of deliveries in 2007 and 9.4% of the study population overall) because of changes in birth certificate race coding.
Thus for that site only, we imputed the race/ethnicity distribution in 2007 based on the distribution in 2006. Otherwise, < 1% of data were
missing for all characteristics in all years. No statistical tests were used to compare proportions over time because due to very large
numbers, nearly all tests would be highly statistically significant, even for clinically unimportant differences.

greatest absolute decline in elective induction, from 20.8% to
17.1% of births. The decline was 2.6-fold greater in nullip-
arous than parous women (Fig. 3C).

Women undergoing elective induction were less likely to
be nulliparous (39.2%) than women who were not induced
(47.3%) or who underwent indicated induction (57.6%;
p<0.001; Table 3). Women with elective induction were
more likely to be non-Hispanic white than women who were
not induced.
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FIG. 2. Prevalence of induction of labor in six U.S. health
plans, 2001-2007. The lines indicate the prevalence of in-
duction for any indication (squares), induction for a medical
or obstetric indication (triangles), and elective induction
(circles). Elective induction was defined as induction be-
tween 35 and 40 completed weeks’ gestation with no doc-
umentation of an indication listed in Table 2.

Results were similar in sensitivity analyses (Supplemen-
tary Fig. S1), including analyses excluding women with
possible contraindications to induction, defining induction
from only health plan data, and reclassifying inductions for
macrosomia as medically indicated.

TABLE 2. INDICATIONS FOR INDUCTION

% of

Reason for induction® inductions®
Medical or obstetrical indication 58.9
Gestational age of =41 completed weeks 23.2
Prelabor rupture of membranes 18.1
Gestational hypertension or preeclampsia 19.2
Diabetes (pre-existing or gestational) 10.0

Oligohydramnios 7.0
Hypertension, chronic 5.8
Intrauterine growth restriction 3.8
Maternal chronic heart disease 2.1
Maternal chronic renal disease 1.2
Placental abruption 1.0

0.4

Eclampsia .

ABO incompatibility or isoimmunization 0.3

Fetal distress before onset of labor <0.1
Elective (gestational age of 35-40 completed 41.1

weeks with none of the above indications)®

“From linked health plan and birth certificate data. Percentages
add up to more than the subgroup total because multiple indications
can be present for a single delivery.

“Includes 2.3% of induced deliveries that had a code for
macrosomia and no other documented indication.
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The validation study included only deliveries which based
on both health plan and birth certificate data appeared to be
initiated by elective induction. Of 86 deliveries, 43 (50%)
were confirmed as induced. The proportion confirmed as
induced was similar for the 43 inductions identified only on
the birth certificate (43%, 95% CI 27%-59%) and the 27
identified only from health plan data (44%, 95% CI 25%—
65%). It was higher for the 19 deliveries for which both
sources identified the delivery as induced (74%, 95% CI
49%-91%). 31 of the 43 induced deliveries were confirmed
to be elective. Thus, the overall PPV for our elective induc-
tion algorithm was 36% (31/86), with 95% CI 26%—47%. The
PPV ranged from 22% to 52% across the four sites. It was the
same in the first and second halves of the study period (2001—
2004 vs. 2005-2007), though these estimates are subject to
uncertainty because they are based on small numbers.

In some cases, circumstances were noted on chart review
that might have led to a woman being coded as induced when
in fact she was not. For example, in some cases it appeared
that induction was planned but a woman went into sponta-
neous labor before she could be induced, while in other cases,
medical records showed that labor was augmented rather than
induced.

Discussion

In this U.S. cohort, the prevalence of induction overall and
of apparent elective induction rose from 2001 to 2005 and
then declined slightly. The largest absolute decreases were
seen for nulliparous women and women delivering at 40
weeks’ gestation.

An important finding is that only 36% of apparent elective
inductions defined from computerized data were confirmed

DUBLIN ET AL.
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FIG. 3. Prevalence of elective induction for subgroups of
deliveries, 2001-2007. (A) By health plan. Each line rep-
resents one health plan, labeled with a letter (A-F). (B) By
gestational age. Lines represent the following gestational
ages: 40 completed weeks (diamonds); 39 completed weeks
(squares); and 35-38 completed weeks (circles). (C) By
parity. Lines represent parous (circles) and nulliparous
(squares) women.

on medical record review. If this proportion has been stable
over time, as our validation study suggests, then the trends we
describe are likely accurate. Rates of medically indicated
induction were stable over time, which offers indirect evi-
dence for stability of coding practices. Still, there is uncer-
tainty around our trend estimates due to the low PPV of our
induction measures. Of note, most previous studies relied on
birth certificate data alone and did not validate their mea-
sures.>>'>!'3 We combined health plan data with birth cer-
tificate data, which should improve accuracy.'*

We observed an apparent prevalence of 30% for induction
overall and 12% for elective induction in 2001 through 2007.
The exact proportions may not be that meaningful given the
measurement challenges discussed above. For comparison,
U.S. birth certificate data (which lack sensitivity for induc-
tion14) showed an induction prevalence of 23% in 2008,1
while a study using electronic medical records (EMR) data
reported a prevalence of 45% in nulliparous women and 31%
in parous women for 2002 through 2009.%* In terms of trends,
Danilack et al. reported that at U.S. specialty hospitals, the
overall prevalence of induction increased from 20% in 2006
to 22% in 2010 while at the same time induction declined
slightly in preterm and early-term deliveries.'® In contrast,
Murthy et al. examined birth certificate data and reported that
between 2001 and 2006, the prevalence of early-term in-
duction increased.'> None of these studies validated their
measure of induction nor examined whether validity changed
over time.

The trends we observed may have been influenced by
national or local initiatives, physician practice changes, pa-
tient preferences, or coding changes. Studies have shown that
at specific institutions, initiatives to reduce elective induction
decreased induction rates between 2001 and 2008.”'! For
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TABLE 3. CHARACTERISTICS OF DELIVERIES BY INDUCTION STATUS

Not induced

Indicated induction® Elective induction®

n= 178,404 n=50,583 n=33,999
Characteristic® %° %° %°
Maternal age, years
15-19 5.8 5.1 44
20-24 16.9 16.4 16.8
25-29 30.0 29.6 30.9
30-34 29.7 294 30.7
35-39 14.5 15.7 14.1
40-44 2.9 3.7 2.8
45-49 0.1 0.2 0.1
Maternal age, mean (SD), years 29.0 (5.7) 29.3 (5.8) 29.1 (5.5)
Maternal race/ethnicity
Non-Hispanic White 494 58.7 61.6
Hispanic White 21.0 16.7 15.3
Asian 10.5 7.1 7.1
Black 7.8 9.3 8.7
Other 11.3 8.2 7.3
Nulliparous 473 57.6 39.2
Gestational age, completed weeks
35-38 26.8 23.6 22.1
39 30.1 17.6 323
40 323 18.1 45.6
41+ 10.8 40.6 0.0
Gestational age, mean (SD), weeks 39.2 (2.0) 39.6 (2.1) 39.1 (1.0)
Maternal education
<High school 9.7 7.4 7.2
High school graduate/some college 59.6 62.1 63.1
College graduate or above 30.8 30.3 29.7
Insurance status
Medicaid 5.8 5.9 6.1
Other insurance 94.2 94.1 93.9
Diabetes 6.4 15.9 0.0
Hypertension, chronic 2.3 10.0 0.0
Gestational hypertension or pre-eclampsia 6.2 30.4 0.0
Infant birth weight, g
<2500 2.2 4.9 1.2
2500-3499 54.8 45.4 48.5
3500-3999 31.9 33.0 35.9
4000 + 11.0 16.6 14.4
Birth weight, mean (SD), g 3,429 (472) 3,477 (560) 3,516 (442)

Population is the restricted cohort (women without contraindications to induction; see Fig. 1 for a list of contraindications). All values are
% unless otherwise indicated. Percentages are of non-missing values. Less than 5% of data were missing for all characteristics except for
race, which was missing for 9.9% of deliveries (10.3% of non-induced deliveries, 9.5% of medically indicated inductions, and 8.3% of
elective inductions). The high proportion of missing data for race is due to changes in birth certificate race coding affecting one large site in
2007. Results changed little in a sensitivity analysis imputing that site’s 2007 racial distribution was based on its 2006 data.

“p-values were calculated using chi-squared tests for categorical variables and analysis of variance for continuous variables; p <0.001 for

all comparisons.

Elective induction was defined as induction between 35 and 40 completed weeks’ gestation without documentation of an indication from

Table 2.

example, at one hospital, induction prevalence decreased
from 30% to 25%,” while at another, elective induction
declined from 26% to 21%.® At U.S. specialty hospitals, from
2006 to 2010 there was a marked decrease in non-indicated
iatrogenic delivery (including both induction and cesarean
delivery) at 37 and 38 weeks’ gestation.'® Few studies have
examined clinical outcomes accompanying these changes.
Ehrenthal reported that after a local initiative to limit elective
delivery before 39 weeks’ gestation, NICU admissions de-
creased but macrosomia and stillbirth increased.'” These

findings raise concern that such initiatives could have unin-
tended consequences.

Strengths of this study include the inclusion of 6 health
plans representing a large and diverse population and mul-
tiple hospitals and U.S. regions. Incorporating electronic
health plan data should improve accuracy compared to birth
certificate data alone.'* Nonetheless, our measure of elective
induction has limitations. In addition to false positives, there
may be false negatives: some true inductions may have been
missed, and some inductions that were truly elective may
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have been coded as having an indication. Other limitations
are that all women in the study were insured and only
5.8% enrolled in Medicaid. Trends may differ for women
without commercial insurance. We could not assess whether
the trends we observed resulted from specific initiatives or
policies.

Many of the participating health plans transitioned from
paper records to EMRs between 2003 and 2008. This change
may have impacted coding practices and data quality, al-
though it is difficult to predict how it might have affected our
results. Different health plans made this transition in different
years, and on investigation we found no correlation between
the transition to an EMR and induction prevalence. In our
validation study, the PPV for elective induction was the same
in the first and second halves of our time period, roughly
corresponding to the time periods before and after EMR
implementation.

Validation of induction measures is a strength of this study,
since no prior studies of induction trends have validated their
measures. The inclusion of four health plans in the validation
study strengthens generalizability. Still, the validation study
has limitations. We were able to review only a small number
of records at each site, which decreased the precision of our
estimates and precluded us from carrying out subgroup an-
alyses (e.g., by parity or gestational age) or drawing con-
clusions about differences in validity between sites or over
time. The ideal study would review a large number of med-
ical records across many years, health care systems, and
geographic regions. Such a study is not likely to be feasible
because it would be very costly and time consuming.

Our validation study highlights the challenges in using
routine electronic data (birth certificate or health plan data) to
accurately measure rates of elective delivery. Our findings
have important implications for policy, especially for the use
of quality measures derived from such data. More research is
needed about the optimal algorithms to identify elective in-
duction from electronic data. Other directions for future re-
search include examining the validity of induction measures
for patient subgroups and comparing validity between health
care systems and over time. Such a study could also explore
the impact of the transition from paper to electronic medical
records. In addition, to understand the quality of data avail-
able to support policy decisions, it would be useful to com-
pare induction trends based on birth certificate data alone
with those incorporating health plan, insurance claims, or
EMR data.

The broader context for our work is that considerable un-
certainty remains about the risks and benefits of elective in-
duction at term. Few randomized trials have been conducted,
all were small,>>>° and most took place 20 or more years
ago.26_28’30 Given this lack of data, it is notable that in our
cohort, the greatest decline in elective induction was seen for
deliveries at 40 weeks—a group in which elective induction
is not thought to be harmful. Initiatives to prevent early-term
elective delivery may also decrease elective induction at 39
and 40 weeks, the clinical impact of which is not known.

Conclusions

We observed an apparent decline in elective induction in
recent years, as well as considerable variation between health
plans. This variation may be influenced by differences in
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patient preferences or coding patterns. It likely also reflects
true variability in clinical practice. Better evidence is needed
to support clinical decisions and policy related to elective
induction at term. Initiatives to decrease elective induction
should be accompanied by monitoring of clinical outcomes to
detect unintended consequences.
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