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Abstract

Objective: To assess overall adherence to Centers for Disease Control and Prevention and 

American College of Obstetrics and Gynecology recommended guidelines for syphilis testing 

among women who delivered a stillbirth and compare it with other tests recommended for 

stillbirth evaluation.

Methods: We used MarketScan claims data with 40 million commercially insured and 8 million 

Medicaid enrollees annually to estimate prenatal care and follow-up testing among women who 

had stillbirths between January 1, 2013, and December 24, 2013. Stillbirth was identified if 

women had any International Classification of Disease, Ninth Revision codes related to a stillbirth 

outcome. Among women with stillbirths, we estimated the proportions of women who received 

prenatal care and prenatal syphilis testing within 280 days before stillbirth, and testing at the time 

of stillbirth (syphilis testing, complete blood count, placental examination and autopsy) using 

Physician’s Current Procedural Terminology codes.

Results: We identified 3672 Medicaid-insured women and 6023 commercially insured women 

with stillbirths in 2013. Approximately, 61.7% of Medicaid-insured women and 66.0% of 

commercially insured women had claims data indicating prenatal syphilis testing. At the time of 

stillbirth, Medicaid-insured and commercially insured women had similar rates of syphilis testing 

(6.5% vs 9.3%), placental examination (61.6% vs 57.8%), and complete blood count (31.9% vs 

37.6%). Autopsies were too infrequent to be reported. Approximately, 34.6% of Medicaid-insured 

women and 29.7% of commercially insured women had no syphilis testing either prenatally or at 

the time of stillbirth.

Conclusions: Syphilis testing among women after stillbirth was less than 10%, illustrating 

limited adherence to Centers for Disease Control and Prevention and American College of 

Obstetrics and Gynecology recommendations. Such low prenatal and delivery syphilis testing rates 

may impact the number of stillbirth cases identified as congenital syphilis cases and reported to 

the national surveillance system. Our results emphasize the need to improve syphilis testing to 
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improve diagnosis of syphilitic stillbirths, identify women with syphilis infection, and provide 

treatment to these women to avoid syphilis-related adverse outcomes.

Stillbirth remains one of the most challenging pregnancy outcomes in the United States. In 

some cases, stillbirth is preventable. Stillbirth, defined as spontaneous intrauterine death of a 

fetus at 20 weeks of gestation or more in the United States, is often reported as “fetal death 

after 20 weeks gestation” in national statistics. About 24,000 stillbirths were reported in the 

United States in 2013.1 For years 2012 and 2013, the stillbirth rate was 6.0 and 6.1 per 1000 

live births, respectively.1 These estimates indicate more progress needed to achieve the US 

Healthy People 2020 targets of reducing fetal deaths or stillbirths to 5.6 per 1000 live births.
2 The highest stillbirth rates were reported among teenagers, unmarried women, women 35 

years or older, and women with multiple gestation pregnancy.1

Potentially preventable causes of stillbirth include congenital infections, such as syphilis, 

toxoplasmosis, rubella, cytomegalovirus, herpes simplex virus, hepatitis viruses, human 

immunodeficiency virus, varicella, malaria, and parvovirus B19.3–7 Untreated syphilis 

infection during pregnancy may also result in spontaneous abortion, prematurity, low birth 

weight, or congenital syphilis (manifest either as stillbirth or a live but affected infant). 

Among infants congenitally infected with syphilis, approximately 10% result in neonatal 

death.8,9 Syphilis can be identified through serological testing of pregnant women. 

Congenital syphilis, including syphilitic stillbirths, generally can be prevented by treatment 

with a penicillin regimen that is appropriate for the mother’s stage of syphilis.10–12 A 

systematic review and meta-analysis found that fetal loss (before 20 weeks) and stillbirth 

were 21% more frequent among untreated pregnant women with syphilis than pregnant 

women without syphilis.9 A recent surveillance report showed that during 2012 to 2014, the 

number of reported congenital syphilis cases, including syphilitic stillbirths, rose from 334 

to 458, and the rate increased from 8.4 to 11.6 syphilitic stillbirths per 100,000 live births.13

The prevention of congenital syphilis, including syphilitic stillbirths, requires syphilis 

screening in early pregnancy and timely identification of syphilis followed by appropriate 

treatment. An example of inadequate prenatal care and potentially adverse pregnancy 

outcome is demonstrated in a study where of the 92 Chinese infants born with congenital 

syphilis, 83% had mothers with no prenatal care.14 The Centers for Disease Control and 

Prevention (CDC), the US Preventive Services Task Force, and the American College of 

Obstetrics and Gynecology (ACOG) recommend syphilis screening for all pregnant women 

at their first prenatal visit.6,11 All 3 organizations recommend additional syphilis testing 

early in the third trimester and at the time of delivery for women at increased risk (eg, 

uninsured, living in poverty, sex workers, STD diagnosis, living in a community of high 

syphilis morbidity, or who use illicit drugs).14–16 To identify syphilitic stillbirth and to 

prevent syphilis transmission, both ACOG and CDC further recommend that any woman 

who delivers a stillbirth at 20 weeks of gestation or more should be tested for syphilis.4,11

There has been little evidence available in the literature regarding provider adherence to 

recommendations for syphilis testing among women with stillbirth. The main objective of 

this study was to evaluate, among women who delivered a stillbirth, the proportion who 

received syphilis testing within 1 week before or after stillbirth diagnosis, and to compare 
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this with other evaluations commonly performed as part of a post-stillbirth workup, such as 

complete blood count (CBC), placental examination, and fetal autopsy. Because adequate 

testing at stillbirth may be associated with prenatal care services received, the second 

objective was to estimate, among women who delivered a stillbirth, the proportion who 

received prenatal care and prenatal syphilis testing. Finally, we aimed to explore differences 

in key outcomes by variables that may influence provider practice, such as demographics 

and insurance enrollment status.

METHODS

For this study, Truven Health MarketScan Medicaid and commercial claims data were used 

for the years 2012 and 2013. Annually, an average of 40 million Americans with commercial 

health care plans, such as health maintenance organizations, preferred provider 

organizations, point-of-services and fee-for-services are enrolled in the MarketScan 

database. Also, an average of 8 million enrollees from 10 unknown states are available in the 

MarketScan Medicaid database.17 Both databases capture person-specific enrollment and 

medical service utilization information, such as outpatient or inpatient visits, demographics, 

places and dates of service, diagnosis codes (International Classification of Disease, Ninth 

Revision [ICD-9]), procedural codes (Physician’s Current Procedural Terminology), 

prescription drug use, provider details, and other billing-related information.17 The race 

variable was only available in the Medicaid claims data, whereas the geographic variables, 

such as region, state, and 3-digit zip code, were only available in the commercial claims 

data. MarketScan data obtained for analysis consisted of de-identified patient service 

utilization records.17 This study was approved by CDC internal review board as research 

that did not involve identifiable human subjects.

Using the MarketScan database, ICD-9 codes were used to identify women aged 15 to 44 

years with stillbirth diagnoses in 2013. Because there is no standardized case definition of 

stillbirth that is universally adopted for claims data, we used a previously validated method 

to classify women with stillbirths.1,18–20 We hierarchically classified women into 3 stillbirth 

subgroups by ICD-9 codes: (1) V27.x codes, (2) 779.9 code, and (3) 656.4 code (Table 1).

We determined the earliest date of stillbirth diagnosis as an index date. We defined “at the 

time of stillbirth” to be a 14-day period that was 7 days before and 7 days after the index 

date. To capture syphilis testing at the time of stillbirth, our study population is limited to 

women whose index dates were between January 1, 2013, and December 24, 2013. To 

validate if a 14-day interval is sufficient, we also assessed testing practices at delivery to be a 

28-day period that was 14 days before and 14 days after the index date. Because gestational 

age was not available in the database, an interval of 8 to 280 days before the index date was 

considered the maximum period for prenatal care. Although women in our sample were 

selected from 2013 database, their prenatal care claims were retrieved back to 2012 if 

necessary. We used previously described methods to classify women with any prenatal care 

if they had any claims indicating prenatal care services during the maximum period21 (Table 

1). Prenatal services might not be captured if these services occurred before women enrolled 

in health plans. We used 210 days as the threshold for defining continuous insurance 
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enrollment that has been used in the previous study to assess the association between 

prenatal services and enrollment coverage.21

In this claims data, all testing refers to maternal tests and is billed to the mother (even fetal 

autopsy). Women who had prenatal syphilis testing were identified if they had any claims 

that included syphilis tests during the maximum period for prenatal care (Table 1). Our 

assessment also included 3 of the tests recommended by ACOG at the time of stillbirth: 

CBC, placental examination, and fetal autopsy. Although the CBC is nonspecific, it might 

indicate an infection or abruption of placenta as an etiology for a stillbirth. We assessed 

prenatal care among these women by their enrollment coverage and by type of insurance 

(Medicaid vs commercial). We also assessed key outcomes before stillbirth (prenatal 

syphilis testing) and at the time of stillbirth (syphilis testing, CBC, placental examination, 

and fetal autopsy) for the whole group and by type of insurance. We used Pearson χ2 tests to 

detect significant differences in bivariate analyses of categorical data; patients’ demographic 

characteristics and clinical testing performed during prenatal care and at the time of 

stillbirth. For all statistical tests, we considered an alpha level P < 0.05 to be significant. We 

used SAS software version 9.3 (SAS Institute, Cary, NC) for all statistical analyses.

RESULTS

A total of 3672 Medicaid-insured women and 6023 commercially insured women with 

stillbirth were identified between January 1 2013, and December 24, 2013. Of these women, 

1507 (41.0%) Medicaid-insured and 1892 (31.4%) commercially insured women were 

hierarchically classified as the V-code group, 193 (5.3%) Medicaid-insured and 468 (7.8%) 

commercially insured women as the 779.9 code group, and 1972 (53.7%) Medicaid and 

3663 (60.8%) commercially insured women as the 656.4 code group.

At the time of stillbirth, syphilis testing was performed in 6.5% of Medicaid-insured women 

and 9.3% of commercially insured women (Table 2). Among women with Medicaid, those 

age 15 to 24 years had a higher proportion of prenatal syphilis testing than women aged 25 

to 34 years and 35 to 44 years. Among commercially insured women, those aged 25 to 34 

years had a higher proportion of prenatal syphilis testing than women aged 15 to 24 years 

and 35 to 44 years (Table 2). Overall, prenatal syphilis testing was significantly higher than 

syphilis testing at the time of stillbirth: 61.7% versus 6.5% among women with Medicaid (P 
< 0.001) and 66.0% versus 9.3% (P < 0.001) among commercially insured women (Table 2). 

Among those women who had a prenatal syphilis test, 4.2% women in Medicaid and 7.5% 

women with commercial insurance received a syphilis test at the time of stillbirth. Among 

women without a prenatal syphilis test, 10.2% women in Medicaid and 12.8% women with 

commercial insurance received a syphilis test at the time of stillbirth. Approximately, 34.6% 

of Medicaid-insured women and 29.7% of commercially insured women had neither 

prenatal syphilis testing nor syphilis testing at the time of stillbirth (Fig. 1).

Placental examination was performed at the time of stillbirth in 61.6% of Medicaid and 

57.8% of commercially insured women with stillbirth. The proportions of women receiving 

placental examination decreased as age category increased among Medicaid-insured women; 

in contrast, proportions increased as age category increased among commercially insured 
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women. During the course of pregnancy, CBC was 85.2% for Medicaid insured and 86.5% 

for commercially insured women (between 280 days before and 7 days after stillbirth), 

whereas CBC at the time of stillbirth (between 7 days before and 7 days after stillbirth) was 

31.9% for Medicaid and 37.6% for commercially insured women (Table 2).

A significantly higher proportion of commercially insured women had insurance coverage of 

equal or greater than 210 days before stillbirth than Medicaid-insured women (77.9% vs 

51.7%, P < 0.05). The proportion of women receiving prenatal care was significantly (P < 

0.001) higher for women with equal or greater than 210 days of enrollment coverage than 

those without 210 days of enrollment coverage among Medicaid-insured women (77.4% vs 

53.0%) and among commercially insured women (77.6% vs 34.4%) (Fig. 2). Similarly, the 

prenatal syphilis testing rate was significantly (P < 0.001) higher for women with equal or 

greater than 210 days of enrollment coverage than those without 210 days of enrollment 

coverage among Medicaid-insured women (74.3% vs 48.4%) and among commercially 

insured women (75.2% vs 33.8%) (Fig. 2).

We found that the maternal syphilis testing rates were not significantly different from the 14-

day interval to the 28-day interval: 6.5% to 9.8% for the Medicaid and 9.3% to 12.1% for the 

commercially insured.

DISCUSSION

Prenatal syphilis testing is crucial for the prevention of congenital syphilis, including 

stillbirths.3 Our results indicate suboptimal prenatal syphilis screening among insured 

women who deliver a stillbirth regardless of their insurance source. Over one third of 

women with a stillbirth did not have prenatal syphilis testing and the proportions were 

higher in those with inadequate prenatal care or shorter enrollment coverage. Without 

prenatal syphilis screening, pregnant women are unlikely to be appropriately diagnosed and 

treated for syphilis at early stages of pregnancy to prevent adverse health outcomes.3,9,22 

Therefore, to reduce fetal mortality rates in the United States, missed opportunities to 

diagnose and treat prenatal syphilis must be addressed.

Our results also indicate that despite CDC and ACOG recommendations, few women 

(<10%) are tested for syphilis at the time of stillbirth.4,11 Additionally, our results showed 

that 34.6% of Medicaid-insured women and 29.7% of commercially insured women had 

neither prenatal syphilis testing nor syphilis testing at the time of stillbirth. This suggests 

that syphilitic stillbirths could be underdiagnosed. This is concerning because it indicates a 

quality gap in current practice which reduces the number of congenital syphilis cases 

reported in the national STD surveillance system.

Because stillbirth may be caused by multiple factors, it is sometimes a challenge to 

determine the most probable cause.20,23 Experts specifically recommend a thorough 

investigation including fetal autopsy and karyotype, with placental, cord and membrane 

examination, and maternal CBC, syphilis, and rubella testing.6,23 One study reported that the 

cause of fetal or perinatal death could be determined in 94% of cases when an autopsy was 

performed.24 Our findings reveal low rates of placental examination, CBC, syphilis testing, 

Patel et al. Page 5

Sex Transm Dis. Author manuscript; available in PMC 2019 October 09.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



and virtually no fetal autopsies performed in either Medicaid or commercial plans, 

illustrating a lack of adherence to ACOG guidelines. Several factors may contribute to poor 

adherence. Institutions might lack a standardized protocol for workup after stillbirth, and 

providers might be unaware of current recommendations. The underutilization of fetal 

autopsy and placental examination may be attributable to provider reluctance to order the 

test, difficulties obtaining consent for the procedure, inadequate availability of trained 

pathologists to perform the study, and low reimbursement rates or no reimbursement. The 

low CBC tests at the time of stillbirth suggest that many providers may rely on available 

CBC results for patient evaluation rather than order new CBC test at the time of stillbirth.

There are variations on the definition of stillbirth between the World Health Organization, 

USA (adopted by CDC, ACOG) as well as among states in United States. The World Health 

Organization defines stillbirth as fetal demise occurring after 28 weeks of gestation or 

birthweight of 500 g.25 The US national stillbirth reporting requirements vary significantly 

from state to state: 42 states require reporting fetal death of 20 weeks of gestation or more or 

350 g birthweight or more, 7 states require reporting all fetal deaths, 2 states require 

reporting fetal deaths over 500 g, and 1 requires reporting fetal deaths after 16 weeks 

gestation.1,20 This variation impacts the ability to accurately capture stillbirths across the 

United States.

There are 46 states and District of Columbia that have laws that require prenatal syphilis 

testing for all pregnant women and 12 laws specifically include third trimester testing for all 

women or high-risk women.26 The low compliance with CDC and ACOG prenatal testing 

guidance that we found suggests that more vigorous provider education and greater 

oversight in enforcing laws may be needed.

There were several limitations in our study. First, the MarketScan databases do not 

completely represent the US population due to its data collection methods. Commercial 

claims data only include large employers so small businesses that provide insurance are 

underestimated and uninsured persons are not captured. However, the MarketScan research 

database includes a large convenient sample of medical claims of about 40 million covered 

lives in commercial plans and 8 million enrollees in Medicaid. When weighted, information 

such as gender, age, and geographic distribution allow us to estimate a nationally 

representative sample of Americans enrolled in different commercial plans.17 Second, our 

data might not have captured the entire population (stillbirths) or the conditions of interest 

(testing). There are inherent limitations with claims data such as administrative errors, 

incomplete, inaccurate, or missing data, and lack of specific billing codes for some 

conditions.27,28 Third, prenatal care services may be underestimated due to women 

switching insurance plans or becoming enrolled after confirmed pregnancy. Fourth, our rate 

of prenatal syphilis testing among women with stillbirths (61%−66%) is lower than that 

reported for women with live-born infants (85%–96%), although both studies used the 

MarketScan database.21,29 The difference in prenatal syphilis testing rate might be partly 

explained by (1) the fact that many stillbirths had ended the pregnancy before the full term 

of 40 weeks, and (2) our study included all women with stillbirth regardless of length of 

enrollment coverage or prenatal care, whereas the other studies included only women who 

had had at least 210 days of enrollment coverage before delivery. Finally, MarketScan data 
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do not allow maternal records to be linked to the fetal death records to identify what 

ultimately was reported as the cause of death.6

Our study found relatively low number of women being tested for syphilis at the time of 

stillbirth and during prenatal care suggesting low adherence to the ACOG and CDC 

guidelines. Prenatal syphilis testing is important to identify potentially preventable mortality 

in infants attributable to congenital syphilis. To meet public health surveillance and 

prevention objectives, it is critical that pregnant women be routinely screened to identify 

maternal syphilis. Adequate and timely treatment of pregnant women for syphilis can reduce 

the incidence of congenital syphilis and subsequent stillbirths. Future studies to identify 

strategies to improve adherence to testing recommendations for pregnant women are clearly 

needed.
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Figure 1. 
Differences in prenatal syphilis testing, syphilis testing at the time of stillbirth and no 

syphilis testing at either time for women aged 15–44 years who had stillbirth during January 

1, 2013, to December 24, 2013, MarketScan Medicaid and commercial database, 2012–

2013.
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Figure 2. 
Differences in prenatal care and prenatal syphilis testing for women aged 15–44 years who 

had stillbirth during January 1, 2013, to December 24, 2013, based on days of enrollment, 

MarketScan Medicaid, and commercial database, 2012–2013.
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