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Objectives.—To estimate the association of state policies that define prenatal substance use 

as child abuse and mandate that health care professionals report prenatal substance use to child 

protective services with congenital syphilis case rates.

Methods.—We used 2018 to 2022 US data on congenital syphilis case notifications to 

the National Notifiable Diseases Surveillance System. We conducted linear regression with a 

generalized estimating equation approach to compare congenital syphilis case rates in states with a 

child abuse policy only, a mandated reporting policy only, and both polices to rates in states with 

neither policy.

Results.—After adjustment for confounders, the rate of congenital syphilis cases was, on 

average, 23.5 (95% confidence interval = 2.2, 44.8) cases per 100 000 live births higher in states 

with both a child abuse policy and a mandated reporting policy for prenatal substance use than 

in states with neither policy. Rates were similar in states with a child abuse policy only and a 

mandated reporting policy only compared to states with neither policy.

Conclusions.—The combination of state child abuse policies and mandated reporting policies 

for prenatal substance use potentially contributes to higher congenital syphilis case rates.

Cases of congenital syphilis have rapidly escalated over the past decade in the United States. 

From 2013 to 2022, the number of cases increased more than 10 times, from 362 in 2013 

to 3755 in 2022, representing an increase from 9.2 to 102.5 cases per 100 000 live births.1 

Increases in congenital syphilis cases mirror increases in syphilis infections among pregnant 

women,2 which, if untreated, can be transmitted to the fetus during pregnancy or at birth. 

Congenital syphilis can cause miscarriage, stillbirth, and neonatal death and result in adverse 

health and developmental outcomes among surviving infants.3,4

Substance use is associated with syphilis and congenital syphilis infection. Increases in 

substance use, particularly methamphetamine, heroin, and injection drug use, are correlated 

with recent increases in syphilis infections among women and heterosexual men.5,6 This 

may be attributable to associations of substance use with sexual behaviors (e.g., inconsistent 

condom use, transactional sex) that increase the risk for syphilis transmission.6 Among 

pregnant women with syphilis, substance use is nearly twice as high among those with 

a congenital syphilis pregnancy outcome (48%) than those without this outcome (25%),7 

underscoring an important association between prenatal substance use and congenital 

syphilis.

Congenital syphilis is preventable. Timely testing to identify syphilis infections during 

pregnancy and adequate treatment of identified syphilis infections can prevent perinatal 

transmission.8 Leading medical and public health organizations recommend testing for 

syphilis infection in all pregnancies as early as possible or at the first prenatal visit.8,9

State prenatal substance use policies, including policies that define substance use during 

pregnancy as child abuse (i.e., child abuse policies) and policies that require health care 

professionals to report substance use during pregnancy to child protective services (CPS) 

agencies (i.e., mandated reporting policies), can create barriers to health care services10-12 

and may preclude receipt of timely syphilis testing and treatment during pregnancy.
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In states with child abuse and mandated reporting policies, pregnant women engaging in 

substance use initiate prenatal care later and are less likely to have adequate prenatal care 

than those in states without these policies.10 Receipt of substance use disorder treatment is 

also lower among pregnant women in states with these policies than among those in states 

without these policies.11 Pregnant women using substances report delaying or avoiding 

prenatal care and other health care services because of the potential consequences of 

prenatal substance use, including CPS involvement and loss of infant custody.12-16 Thus, 

state child abuse and mandated reporting policies for prenatal substance use may create 

barriers to health care engagement and, by extension, inhibit receipt of timely syphilis 

testing and treatment. This may be of particular concern for pregnant women engaging in 

substance use, a population at increased risk for syphilis during pregnancy and congenital 

syphilis as a pregnancy outcome.7

The primary aim of this study was to estimate the association of state child abuse policies 

and mandated reporting policies for prenatal substance use with rates of congenital syphilis 

cases. Because previous research shows delays and reductions in prenatal care and other 

health care services during pregnancy in states with these policies and these interactions are 

critical to ensuring timely syphilis testing and treatment, we hypothesized that states with 

child abuse policies and mandated reporting policies for prenatal substance use would have 

higher rates of congenital syphilis cases than states without these policies. The secondary 

aim was to describe missed congenital syphilis prevention opportunities by state policy 

context to provide actionable information for public health and clinical prevention efforts.

METHODS

We examined congenital syphilis case rates and state child abuse policies and mandated 

reporting policies for prenatal substance use during 2018 to 2022. We selected these years 

because they represent a period of rapid escalation in congenital syphilis case rates.17

Data Sources and Measures

We identified the years from 2018 to 2022 in which states had a child abuse policy and 

a mandated reporting policy for prenatal substance use using information from the Child 

Welfare Information Gateway, official state policy text from the Guttmacher Institute and 

available online from state agencies, and published studies that have reconciled differences 

across sources, including through direct contact with CPS agencies.18-20 We categorized 

each state and year as having a child abuse policy only, a mandated reporting policy only, 

both policies, or neither policy (Appendix Table A, available as a supplement to the online 

version of this article at http://www.ajph.org).

For our primary analyses, we considered states to have a child abuse policy if prenatal 

substance use was criminalized or defined as child abuse or neglect under civil child welfare 

statutes, considered to be grounds for termination of parental rights, used as evidence to 

substantiate reports of child abuse or neglect, or resulted in placement on a CPS registry.19 

We considered states to have a mandated reporting policy if health care providers were 

required to report suspected or confirmed prenatal substance use to CPS agencies.10
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Congenital syphilis is a reportable condition in all 50 states and the District of Columbia and 

is a nationally notifiable disease. All US jurisdictions voluntarily provide case notifications 

to the Centers for Disease Control and Prevention (CDC) through the National Notifiable 

Diseases Surveillance System using the Council of State and Territorial Epidemiologists 

case definition. We used 2018 to 2022 National Notifiable Diseases Surveillance System 

data on the annual number of congenital syphilis cases for all 50 states and the District of 

Columbia.

We created a conceptual diagram of factors likely operative in associations between these 

state policies and congenital syphilis case rates using existing empirical evidence and 

our subject matter expertise (Appendix Figure A, available as a supplement to the online 

version of this article at http://www.ajph.org). On the basis of our conceptual diagram, 

we adjusted analyses for timevarying indicators of the state health policy context (state 

Medicaid expansion, income thresholds for Medicaid eligibility for pregnant and postpartum 

women, percentage of adult women 19 to 64 years of age without health insurance, number 

of obstetricians/gynecologists per 100 000 live births, and policies specifying priority 

access to substance use disorder treatment for pregnant women) and state demographics 

(percentage of the population unemployed, percentage of the population in poverty, and race 

and ethnicity).

Statistical Analysis

We examined congenital syphilis case rates per 100 000 live births by year and state policy 

category. We calculated rates using live birth data from the National Center for Health 

Statistics. We also examined the distribution (mean, median, 25th percentile, and 75th 

percentile) of indicators of the state health policy context and state demographics over the 

entire study period by state policy category.

To compare congenital syphilis case rates in states with a child abuse policy only, a 

mandated reporting policy only, and both policies to rates in states with neither policy, 

we conducted linear regression with a generalized estimating equation approach and an 

exchangeable correlation matrix to account for repeated measures within states over time. 

Generalized estimating equations are a set of equations applied to regression models 

to estimate model coefficients and their standard errors when the outcomes are not 

independent, for example when there is clustering of data (e.g., repeated measures within 

states over time).21 They are used to obtain population average estimates while accounting 

for the fact that outcomes within clusters (e.g., within states) are likely to be more similar 

than those between clusters (e.g., between states).21 We adjusted regression models for the 

confounders noted previously and a linear time trend to account for secular trends over time.

We did not use a quasi-experimental study design, such as a difference-indifferences 

approach, as there was no prepolicy time for most states. Fortyeight of the states and 

the District of Columbia first implemented child abuse or mandated reporting policies 

before 2018 (Appendix Table A). Prepolicy time is necessary for conducting a differencein-

differences analysis as this approach leverages policy changes both over time and between 

states to generate estimates.22
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The CDC uses National Notifiable Diseases Surveillance System case notification data 

and a stepwise analytic framework23 to classify congenital syphilis cases by type of 

missed prevention opportunity. This framework classifies missed prevention opportunities 

as follows: (1) among all congenital syphilis cases, the number that had a nondocumented 

or nontimely test or late identification of seroconversion in pregnancy; (2) among cases with 

a timely test, the number with inadequate treatment or no or nondocumented treatment; 

and (3) among cases in which there was adequate treatment, the number with clinical 

evidence of congenital syphilis despite adequate treatment or with an unclear indication for 

inclusion as a reportable congenital syphilis case. We used information on missed prevention 

opportunities to create Sankey diagrams visualizing the number of missed prevention 

opportunities by state policy category and to calculate the unadjusted percentage of cases by 

type of missed prevention opportunity.

Sensitivity Analyses

We conducted multiple sensitivity analyses. First, given that some state child abuse policies 

have less severe consequences (e.g., placement on a CPS registry), we conducted analyses 

in which we classified only states with policies that criminalized prenatal substance use, 

defined it as child abuse or neglect, or considered it grounds for termination of parental 

rights as having a child abuse policy (Appendix Table A). Second, given that some state 

mandated reporting policies are less stringent and require reporting of prenatal substance use 

to CPS only if there is also suspicion of child abuse or neglect, we conducted analyses in 

which we classified states as having a mandated reporting policy if prenatal substance use 

alone was sufficient to require reporting (Appendix Table A).

Third, given the onset of the COVID-19 pandemic and acute disruptions to health care 

access in 2020, we conducted analyses excluding 2020. Fourth, we adjusted for the rate of 

primary and secondary syphilis infections among women 15 to 44 years of age per 100 000 

population as a proxy for the incidence of syphilis in each state (Appendix Figure A).

Fifth, we adjusted for whether states required syphilis testing during the third trimester of 

pregnancy, overall or only for populations at increased risk, as of 2018.24 Although this 

requirement is unlikely to affect whether states have a child abuse policy or mandated 

reporting policy for prenatal substance use, it is likely to affect receipt of syphilis testing and 

treatment during pregnancy. Finally, to assess whether our results were disproportionately 

influenced by states with high congenital syphilis case rates, we conducted analyses 

excluding California, a state with a child abuse policy only, and Florida and Texas, states 

with a mandated reporting policy only.

RESULTS

From 2018 to 2022, 10 states had a child abuse policy only, 8 had a mandated reporting 

policy only, 14 had both policies, and 16 had neither policy (Figure 1 and Appendix Table B, 

available as a supplement to the online version of this article at http://www.ajph.org). Three 

states initially had only one policy but switched to both policies in later years.
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There were 12 009 congenital syphilis cases between 2018 and 2022. Rates of congenital 

syphilis cases per 100 000 live births increased steadily each year in all state policy 

categories (Figure 2 and Appendix Table A). In comparison to states with neither policy, 

rates of congenital syphilis cases were consistently higher in states with a child abuse policy 

only, states with a mandated reporting policy only, and states with both policies (52.8 vs 

137.2, 102.1, and 109.8 cases per 100 000 live births in 2022, respectively).

Relative to other state policy categories, a higher average percentage of the population 

was American Indian/Alaska Native in states with a child abuse policy only, a mandated 

reporting policy only, or both policies; a higher average percentage of the population was 

Black in states with both policies; and a higher average percentage of the population was of 

Hispanic ethnicity in states with a child abuse policy only (Appendix Table C, available as 

a supplement to the online version of this article at http://www.ajph.org). There was higher 

average percentage of adult women without health insurance and a lower average number of 

obstetricians/gynecologists per 100 000 live births in states with a child abuse policy only 

than in other state policy categories. There were higher average percentages of years with 

state Medicaid expansion in states with a mandated reporting policy only and lower average 

percentages of years with an income threshold for Medicaid eligibility for pregnant and 

postpartum women that was above the US median in states with neither policy than in other 

state policy categories.

Adjusted models showed that the rate of congenital syphilis cases was, on average, 23.5 

(95% confidence interval [CI] = 2.2, 44.8) cases per 100 000 live births higher in states with 

both a child abuse policy and a mandated reporting policy for prenatal substance use than in 

states with neither policy (Table 1 and Figure 3 ). The rate of congenital syphilis cases was 

similar in states with a child abuse policy only (B = −20.4; 95% CI = −15.2, 14.5) and states 

with a mandated reporting policy only (B = 2.0; 95% CI - −11.0, 15.0) compared to states 

with neither policy.

The results were similar in sensitivity analyses in which

1. narrower definitions of state child abuse policies were used (Appendix Table 

D, available as a supplement to the online version of this article at http://

www.ajph.org),

2. narrower definitions of state mandated reporting policies were used (Appendix 

Table E, available as a supplement to the online version of this article at http://

www.ajph.org),

3. the year 2020 was excluded (Appendix Table F, available as a supplement to the 

online version of this article at http://www.ajph.org),

4. there was adjustment for the rate of syphilis infections among women 15 to 44 

years of age (Appendix Table G, available as a supplement to the online version 

of this article at http://www.ajph.org),

5. there was adjustment for whether states required third-trimester syphilis testing 

(Appendix Table H, available as a supplement to the online version of this article 

at http://www.ajph.org),
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6. California was excluded (Appendix Table I, available as a supplement to the 

online version of this article at http://www.ajph.org), and

7. Florida and Texas were excluded (Appendix Table J, available as a supplement to 

the online version of this article at http://www.ajph.org).

Lack of timely testing and lack of adequate treatment were the most common missed 

congenital syphilis prevention opportunities in all state policy categories (Appendix Figures 

B-E and Appendix Table K, available as supplements to the online version of this article at 

http://www.ajph.org). Lack of timely testing among all congenital syphilis cases was highest 

in states with a mandated reporting policy only (59.0%), followed by states with neither 

policy (43.5%), states with both policies (38.0%), and states with a child abuse policy only 

(23.9%). Lack of treatment or inadequate treatment among cases with timely testing was 

high in all state policy categories. The percentage of cases with no or inadequate treatment 

was highest in states with a mandated reporting policy only (92.6%) and a child abuse policy 

only (91.8%), followed by states with neither policy (79.3%) and states with both policies 

(77.8%).

DISCUSSION

From 2018 to 2022, congenital syphilis case rates increased annually and were consistently 

higher in states with prenatal substance use policies (including states with a child abuse 

policy only, a mandated reporting policy only, and both policies) than in states with neither 

policies. In adjusted analyses, congenital syphilis case rates were higher in states with both a 

child abuse policy and a mandated reporting policy for prenatal substance use than in states 

with neither policy. On average, there were 23.5 more cases of congenital syphilis per 100 

000 live births in states with both policies than in states with neither policy. In all state 

policy categories, lack of timely syphilis testing and lack of adequate treatment were key 

missed opportunities to prevent congenital syphilis cases.

Although states with both a child abuse policy and a mandated reporting policy for 

prenatal substance use had higher average congenital syphilis case rates than states with 

neither policy, adjusted analyses showed that case rates were similar in states with a 

child abuse policy only and a mandated reporting policy, compared to states with neither 

policy. Substance use during pregnancy is associated with syphilis and congenital syphilis 

infections.5,7 Pregnant women engaging in substance use report that they avoid interacting 

with health care professionals who may detect their substance use, fearing that detection will 

result in CPS involvement and loss of infant custody.12-16 In states with both a child abuse 

policy and a mandated reporting policy for prenatal substance use, there may be a clearer 

path to these feared outcomes than in states with only one of these policies. Specifically, 

in most states with both policies, not only are health care professionals required to report 

confirmed or suspected prenatal substance use to CPS, but prenatal substance use in and of 

itself can be used as grounds to substantiate abuse or neglect or to terminate parental rights.

In states with a mandated reporting policy only, health care professionals must report 

prenatal substance use to CPS, but this may not result in substantiated abuse or neglect or in 

termination of parental rights. In states with a child abuse policy only, prenatal substance use 
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can be grounds for substantiating abuse or neglect or terminating parental rights, but it may 

not necessarily be reported to CPS. The synergistic combination of the 2 policies may be 

more likely to result in consequences that are perceived as punitive, amplifying fears among 

pregnant women and discouraging health care engagement.

A Massachusetts health center recently implemented new guidelines for health care 

responses to prenatal substance use that include a focus on providing trauma-informed 

care and substance use disorder treatment and require CPS reporting only if infant safety 

concerns are identified.25 Recent research shows that implementation of these guidelines 

resulted in reductions in the number of prenatal substance use cases reported to CPS 

without corresponding increases in adverse short-term outcomes.25 These results highlight 

the promise of trauma- and treatment-focused policies for prenatal substance use.

Of note, our analyses included all reported congenital syphilis cases and were not restricted 

to cases among pregnant women engaging in substance use, the population most likely to 

be affected by these state policies. Our results may underestimate associations between 

these policies and congenital syphilis case rates among pregnant women engaging in 

substance use. Previous research shows stronger associations of state child abuse policies 

with measures of prenatal care among pregnant women reporting substance use10 than 

among the entire population of all live births.19 It is possible that states with a child abuse 

policy only or a mandated reporting policy only have higher rates of congenital syphilis 

cases among pregnant women engaging in substance use than states with neither policy. 

Data on congenital syphilis case rates among pregnant women engaging in substance use are 

not currently available.

Across state policy categories, one fourth to more than one half of “congenital syphilis 

cases” did not have timely syphilis testing during pregnancy. Among cases that did receive 

timely testing, most did not receive adequate syphilis treatment. Lack of timely testing 

and lack of adequate treatment are key missed opportunities to prevent congenital syphilis. 

Promoting access to and engagement in prenatal care is a critical component of efforts to 

ensure timely syphilis testing and treatment.26 Ensuring that syphilis testing is accessible in 

other community and clinical care settings, such as syringe service programs and emergency 

departments, and through point of care testing is also critical.27 Reductions and delays in 

prenatal care and other health care services in states with child abuse policies and mandated 

reporting policies for prenatal substance use10,19 may limit opportunities for syphilis testing 

and treatment.

Importantly, our results show that a higher percentage of the population was Black 

or American Indian/Alaska Native in states with both a child abuse policy and a 

mandated reporting policy for prenatal substance use than in states with neither policy. 

Disproportionate exposure to these policies among Black and American Indian/Alaska 

Native pregnant women has the potential to exacerbate existing disparities in prenatal care,28 

syphilis and congenital syphilis infections,29 and CPS involvement.30
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Limitations

This study has limitations. First, this was an ecological study conducted at the state level. 

The results do not allow for casual inferences regarding the potential impact of living in a 

state with a child abuse policy or a mandated reporting policy for prenatal substance use 

on congenital syphilis as a pregnancy outcome at the individual level. Second, although 

we adjusted for a comprehensive set of potential confounders, there may be unmeasured 

confounding. Specifically, because we were not able to use a quasi-experimental study 

design such as a difference-in-differences approach, there is the potential for unmeasured 

confounding resulting from differences in state contexts.

Third, there is some variation across states in the specifics of their child abuse policies 

and mandated reporting policies. However, our results were robust to sensitivity analyses 

incorporating narrower definitions of these policies. Fourth, how states implement child 

abuse policies and mandated reporting policies likely varies. Future research can further 

our understanding of differences in policy implementation across states and the potential 

implications of these differences for behaviors and receipt of health care services among 

pregnant women.

Finally, pregnant women may not necessarily be aware of specific state policies. However, 

pregnant women using substances report that they avoid health care interactions because 

they are afraid of detection and punishment, including CPS involvement and loss of 

infant custody.12-16 They often note that these fears are based on their own experiences 

during previous pregnancies and knowledge of their family’s and friends’ experiences,12-16 

suggesting an overall awareness of the context and consequences created by child abuse 

policies and mandated reporting policies for prenatal substance use. Existing evidence aligns 

with these fears, showing higher rates of CPS reports18 and foster care entries31 among 

infants in states with these policies than in states without them.

Public Health Implications

Congenital syphilis is a serious condition that is preventable though timely syphilis testing 

and adequate treatment of infection during pregnancy. Rapidly increasing congenital syphilis 

case rates indicate an urgent need to reduce barriers to prenatal care, a critical opportunity 

for testing and treatment. Leading medical and public health organizations have issued 

statements recommending against child abuse policies and mandated reporting policies 

for prenatal substance use, noting that these policies can create barriers to care and 

subsequent harms to maternal and infant health.32-34 Our results align with these statements, 

demonstrating elevated congenital syphilis case rates in states with both a child abuse policy 

and a mandated reporting policy for prenatal substance use.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1—. State Child Abuse and Mandated Reporting Policies for Prenatal Substance Use: 
United States, 2018–2022
aThree states initially had only one policy but then switched to both policies in later years.
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FIGURE 2—. Rates of Congenital Syphilis Cases per 100 000 Live Births by State Prenatal 
Substance Use Policy Category: United States, 2018–2022
Note. Rates were calculated by summing numerators (number of congenital syphilis cases) 

and denominators (number of live births) across states in each category.
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FIGURE 3—. Average Difference in Rates of Congenital Syphilis Cases per 100 000 Live Births 
by State Prenatal Substance Use Policy Category: United States, 2018–2022
Note. CI = confidence interval.
aAdjusted for a linear time trend and state Medicaid expansion, threshold for Medicaid 

eligibility for pregnant and postpartum women percentage of women 19 to 64 years of 

age who are uninsured, number of obstetricians/gynecologists per 100 000 live births, 

policies specifying priority access to substance use disorder treatment for pregnant women 

percentage of the population that is unemployed, percentage of the population in poverty, 

and percentage of the population by race and ethnicity.
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