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STDs and abortion history in a population-based cohort of 
fi rst-time adolescent mothers.

BACKGROUND
STDs and Births Among Adolescents
In the general population of women aged 14–19, the STD 
prevalence rate is approximately 24% overall; the rate is 
4% for chlamydia, 2% for herpes simplex virus and 1% for 
gonorrhea.13 In 2011, women aged 15–24 in California had 
a chlamydia rate of 19 per 1,000, a gonorrhea rate of two 
per 1,000 and a syphilis rate of less than one per 1,000.14 
Black adolescents are more likely than their white counter-
parts to test positive for an STD, and older adolescents are 
more likely than younger ones to have a clinically docu-
mented STD.13

Children born to adolescents account for almost 7% 
of annual births in the United States.15 There were 26.5 
births for every 1,000 adolescents aged 15–19 in 2013; 
nearly three-quarters of adolescent births were to 18- and 
19-year-olds.16 Hispanic adolescents have the highest 
birthrate among racial and ethnic groups (41.7 per 1,000), 
followed by black adolescents (39.0 per 1,000) and whites 
(18.6 per 1,000). Birthrates among California adolescents 
are similar to those among U.S. teenagers overall, and the 
highest rate is among Hispanic adolescents.9,17 Differences 
by race and ethnicity may be attributed to cultural or 

Sexual activity among adolescents is a normative experi-
ence; in 2013, some 46% of adolescent women attending 
high school reported having ever had sexual intercourse.1 
Early sexual debut, multiple partners and unprotected sex-
ual activity place adolescents at risk of adverse outcomes, 
including heightened rates of pregnancy and increased 
rates of STDs.2 Although the birthrate among adolescents 
in the United States is at an all-time low (a fi nding observed 
across age and racial and ethnic groups),3 adolescent preg-
nancy continues to be a signifi cant public health concern 
because of its association with poor outcomes for both 
mothers and children.4–7

One group who may be particularly vulnerable to the risk 
of pregnancy and STDs is adolescents who have a history of 
involvement with child protective services (CPS) for alleged 
or substantiated maltreatment. Although almost half of all 
adolescents attending high school report engagement in 
sexual activity,1 rates of involvement in risky sexual behav-
iors are higher for youth with a history of maltreatment 
allegations.8 Furthermore, research documents that any 
history of CPS involvement is associated with a heightened 
risk of poor outcomes—including teenage pregnancy9 and 
mental health and substance abuse disorders10,11—regard-
less of whether the allegations are ever substantiated.12 The 
present analyses explored whether previous involvement 
with the CPS system was independently associated with 
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METHODS
Data
Our study was based on a data set constructed by linking 
vital birth and CPS records for the state of California. CPS 
records were available through a collaboration between 
the University of California at Berkeley, the University 
of Southern California and the California Department of 
Social Services; vital birth records were obtained from 
the California Department of Public Health. Personally 
identifi ed data were extracted from birth records for all 
12–19-year-olds who gave birth for the fi rst time in 2008, 
2009 or 2010. Birth records were then probabilistically 
linked to statewide CPS records to identify all adolescents 
who gave birth and had previous involvement with the CPS 
system as alleged victims of maltreatment.

Available CPS records dated back to 1998, when the cur-
rent child protection case management system was estab-
lished. Allegations of adolescent maltreatment received after 
the estimated date of conception (calculated on the basis of 
the average gestational age of newborns in this population) 
were excluded because this analysis was focused on asso-
ciations with reported maltreatment prior to conception. If 
an adolescent was fi rst reported to CPS as an alleged victim 
of maltreatment after becoming pregnant, she was coded 
as having no CPS history. Some 31,964 adolescent moth-
ers were born outside of California; these women were 
excluded from the analysis because of uncertainty regard-
ing when they moved to the state and, therefore, their 
exposure to maltreatment reporting. We assumed that ado-
lescents who both were born in California and gave birth in 
California had spent a majority of the period after 1998 in 
the state and therefore would have had a roughly constant 
window of potential exposure to CPS involvement prior to 
conception.

Following variable inspection, cleaning and standardiza-
tion across the two fi les, potential birth and CPS record 
pairs were generated using LinkPlus, a probabilistic match-
ing software developed by the Centers for Disease Control 
and Prevention (CDC) for linking administrative records. 
Probabilistic record linkage differs from deterministic link-
age in that it does not require perfect agreement between 
matching variables to establish a link between a record 
pair.29,30 Rather, it relies on a formal statistical model to 
compute a numerical weight that captures the similarity 
of two records on the basis of the probabilities of agree-
ment and disagreement for the specifi ed match variables. 
Record pairs are deemed matches if the ratio of the prob-
ability of agreement to the probability of disagreement—or 
the degree of difference between fi les—suggests that it is 
“highly likely” that the two records capture information for 
the same individual.

Variables used in the linkage were nonunique personal 
identifi ers common to both fi les (e.g., fi rst name, last name, 
date of birth). Each record pair was assigned a weight on 
the basis of the similarity and dissimilarity of informa-
tion contributing to the match. A random 10% sample 
of matched-record pairs in each score decile were then 

religious  differences in attitudes toward sexual activity, 
the value placed on the maternal role, and the support 
for adolescent pregnancies among extended families and 
communities.18,19

CPS Involvement
In 2013, CPS agencies nationwide received 3.5 million 
reports of child maltreatment (defi ned as allegations of 
physical abuse, sexual abuse, neglect or emotional mal-
treatment) involving approximately six million children 
and adolescents up to 18 years of age.20 The majority of 
reports (61%) met legal defi nitions justifying an investi-
gation of maltreatment.20 Maltreatment was substantiated 
in only 18% of CPS investigations.20 A growing body of 
research, however, indicates the fallibility of substantia-
tion decisions and points to heightened rates of various 
adversities in the broader population of children reported 
to CPS.12,21,22

Children and adolescents with a history of reported mal-
treatment are overwhelmingly from families with very low 
incomes and are disproportionately from racial and ethnic 
minority backgrounds, characteristics that are associated 
with heightened health risks.23 Beyond the health risks 
associated with poverty and minority group status, there 
are documented links between maltreatment and elevated 
rates of risky sexual behavior, pregnancy and STDs.24,25 
James et al.26 found that half of female adolescents involved 
with the CPS system report sexual debut by age 15, and 
40% report debut before age 13. In California, 45% of 
teenage mothers have a documented report of alleged mal-
treatment after age 10 and prior to conception.9

Although rates of contraceptive use have been increasing 
among teenagers, many unwanted pregnancies still occur 
in this population. This is refl ected in the fact that close to 
50% of teenage pregnancies end in abortion.27 Moreover, 
research on risky sexual behavior among adolescents with a 
history of reported maltreatment suggests that these young 
people may also have above-average rates of pregnancy 
termination.28

PRESENT STUDY
Using population-based birth record data linked to CPS 
records, the present study builds on existing knowledge 
about the risks of STDs and abortions among adolescents. 
Access to administrative records of offi cially documented 
histories of alleged maltreatment provided an opportunity 
to further work done with smaller samples relying on self-
reported data. Using a cohort of primiparous adolescents 
who gave birth in California between 2008 and 2010, 
we sought to understand the prevalence of STDs at birth, 
explore the prevalence of prior abortion and investigate 
whether these two outcomes varied by CPS history. On 
the basis of prior literature highlighting the vulnerability 
of CPS-involved youth, we hypothesized that adolescent 
mothers with CPS involvement would be more likely than 
others to have a clinically documented STD at the time of 
birth and to report a previous abortion.
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whether any of the following were present: chlamydia, gon-
orrhea, syphilis and herpes simplex virus.* A history of 
pregnancy termination was reported by the adolescent 
mother. This variable excluded miscarriages and stillbirths.

Analysis
We generated descriptive statistics for the full popula-
tion of adolescents who had a fi rst birth in 2008–2010. 
We then used generalized linear models to calculate the 
adjusted relative risk and accompanying 95% confi dence 
intervals indicating associations between adolescents’ 
characteristics and their likelihood of having a medically 
documented STD at the time of birth and a history of one 

extracted and subjected to clerical review. This review was 
used to determine an upper-bound score, above which 
matches were deemed true matches, and a lower-bound 
score, below which matches were designated false matches. 
All matches falling between the lower and upper bounds 
were subjected to further clerical review to assign match 
status. Following the linkage of records, all identifying 
information was stripped, and a de-identifi ed analytic fi le 
was created.

Use of probabilistic algorithms with a clerical review 
has been documented to be the most rigorous approach 
to linking administrative records that do not contain a 
validated, unique identifi er common across records.31 The 
linkage of records for this project was approved by com-
mittees for the protection of human subjects overseeing 
research at both California’s Health and Human Services 
Agency and the University of Southern California; the 
project was also reviewed by California’s Vital Statistics 
Advisory Committee.

Measures
�Characteristics at birth. The CPS history variable cap-
tured whether any reports of alleged maltreatment had 
been made for an adolescent mother after 1998 and prior 
to conception. Given the fallibility and variability of sub-
stantiation decisions,32,33 all reports of maltreatment were 
included, regardless of substantiation. Adolescent mothers 
were categorized into three groups on the basis of their age 
at the time of birth: 12–15, 16–17 and 18–19 years. Age 
groupings were chosen to be consistent with those used in 
national and other reports of adolescent births.15 To under-
stand differences in the prevalence of STD and abortion by 
race and ethnicity, we categorized adolescents into one of 
fi ve mutually exclusive groups: white, black, Hispanic, 
Asian or Pacifi c Islander, or Native American. No “other” 
category appears here because California data collection 
requires that the mother report a primary race or ethnicity 
(and provides an option for a second); for women who 
reported two racial or ethnic identities, primary identifi ca-
tion was used. Insurance type (or birth payment method) 
was used as a proxy for socioeconomic status and coded as 
private or public. In California, mothers who do not have 
insurance coverage at the time of birth are retroactively 
enrolled in the state’s public health insurance program. 
Timing of prenatal care was categorized as fi rst trimester, 
second trimester, or third trimester or no recorded prenatal 
care. Last, we included a measure of whether paternity was 
established (i.e., a father was named in the birth record). 
The establishment of paternity refl ects that the father was 
present to sign the birth certifi cate and legally acknowl-
edged his status (which would allow for the later collection 
of child support). As such, paternity establishment was 
included as a proxy for maternal social and fi nancial sup-
port leading up to the birth.
�Outcomes. Medically documented STDs were recorded by 
the attending provider. Although data were reported by 
STD type, we created a dichotomous variable to denote 

*Although California birth records also contain other STDs, these are 

the most common ones found among adolescents nationally and in 

California. Including others would not provide more meaningful out-

comes, given how rarely they occur. HIV was excluded because California 

does not release this information in STD data reported in birth records.

TABLE 1. Percentage distribution of adolescents having a 
fi rst birth, by selected characteristics, California, 2008–2010 

Characteristic %
(N=86,946)

CPS history
No 57.8
Yes 42.2

Age
12–15 6.3
16–17 31.1
18–19 62.6

Race/ethnicity†
White 16.6
Black 11.2
Hispanic 69.2
Asian/Pacifi c Islander 2.3
Native American 0.7

Insurance type
Private 22.5
Public 77.5

Timing of prenatal care
First trimester 68.2
Second trimester 12.1
Third trimester/none 19.7

Paternity established
Yes 76.3
No 23.7

STD at birth
No 98.8
Yes 1.2

Prior abortion
No 95.5
Yes 4.5

Total 100.0

†California requires individuals to select a primary racial or ethnic affi liation 
and offers an  option to provide a secondary affi liation. For these analyses, 
the primary affi liation was used; therefore, no “other” category is presented. 
Notes: CPS=child protective services. Data include only adolescents who were 
born in California. Race and ethnicity was missing for 1.7% of adolescents, and 
insurance type was missing for 1.2%.
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Several variables were associated with the presence of an 
STD at the time of birth (Table 2). After other variables were 
controlled for, adolescents with a history of reported mal-
treatment had a prevalence of medically documented STDs 
that was 1.2 times that of adolescents without an identifi ed 
CPS history. STDs were documented for black adolescents 
at 1.5 times the rate at which they were detected in white 
adolescents; in contrast, Hispanic adolescents were signifi -
cantly less likely than white adolescents to have a clini-
cally documented STD (risk ratio, 0.6). Adolescents who 
delayed prenatal care beyond the fi rst trimester or received 
none at all were more likely than those who began prenatal 
care early to have an STD (1.3). Finally, adolescents with-
out established paternity at the time of birth had a preva-
lence of STDs that was 1.5 times the prevalence among 
those with established paternity.

Many of the variables associated with STDs were also 
associated with a history of abortion, although not always 
in the same direction. Adolescents with a history of alleged 
maltreatment reported having had an earlier abortion at 
1.4 times the rate of those without any maltreatment his-
tory. Adolescent age at the time of birth was also signifi -
cantly correlated with previous abortions: Compared with 
12–15-year-olds, both mothers aged 16–17 and those 
aged 18–19 were more likely to have had an abortion 
(risk ratios, 2.1 and 3.9, respectively). Black and Hispanic 
mothers were signifi cantly less likely than whites to report 
a prior abortion (0.8 for each), and adolescents with pub-
lic health insurance reported prior abortions at 1.2 times 
the rate of those with private insurance. Contrary to the 
fi ndings with regard to STD risk, history of abortion was 
negatively associated with delayed or no receipt of prenatal 
care (0.8–0.9) and with missing paternity (0.9).

DISCUSSION
While unintended consequences of risky sexual behav-
ior among adolescents are well documented,8,24,25 to our 
knowledge, this analysis was the fi rst to use population-
based administrative data to compare the prevalence of 
STDs and previous abortion among adolescent mothers 
with and those without a history of alleged maltreatment. 
Our results suggest that the sexual health of fi rst-time ado-
lescent mothers, as defi ned by these outcomes, varies by 
preconception CPS involvement. Self-reported history of 
childhood abuse or neglect is an established correlate of 
increased rates of early sexual behavior2 and prior abor-
tions.28 Our analysis extends these fi ndings by using 
population-based administrative data to document that 
adolescents who had a history of CPS involvement were 
signifi cantly more likely than others to have a medically 
documented STD at the time of delivery and to report prior 
abortion. Several dynamics may explain these fi ndings.

First, previous research has shown that positive parent-
child relationships are associated with delayed sexual ini-
tiation and increased use of contraceptives.36–38 However, 
adolescents with a history of CPS involvement are likely 
to have less supportive and sustained relationships with 

or more  abortions.34 Because our models had (not uncom-
mon) convergence problems when run on the basis of a 
log-binomial distribution, we used the modifi ed Poisson 
regression technique proposed as an alternative method for 
cohort studies in which the outcome of interest is binary.35 
We specifi ed a Poisson distribution and log link, using a 
robust standard error adjustment (sandwich estimator) to 
correct for estimated confi dence intervals that would oth-
erwise be too wide. All statistical analyses were conducted 
using StataSE version 13.

RESULTS
Of the 86,946 California adolescents who gave birth for 
the fi rst time in 2008–2010, some 42% had been reported 
as victims of abuse or neglect (Table 1). A majority were 
18–19 years of age (63%) and Hispanic (69%). More than 
three-quarters had their births paid for through public 
insurance (78%). Notably, prenatal care commenced only 
during the third trimester or not at all for 20% of ado-
lescents, and paternity was not established for 24%. The 
prevalence of medically documented STDs was slightly 
more than 1% at the time of delivery; prior pregnancy 
terminations were reported by approximately 5% of ado-
lescent mothers. Among adolescent mothers with an STD, 
73% had chlamydia, 23% had herpes simplex virus, 3% 
had gonorrhea and 1% had syphilis; fi ve had more than 
one STD (not shown).

TABLE 2. Rates of STDs and of reports of prior abortion at time of delivery per 1,000 
adolescents having a fi rst birth, by selected characteristics; and adjusted risk ratios 
(and 95% confi dence intervals) from generalized linear regression analyses assessing 
associations between those characteristics and outcomes 

Characteristic STD Prior abortion

Rate Risk ratio Rate Risk ratio

CPS history
No (ref) 10.5 1.00 38.6 1.00
Yes 14.5 1.19 (1.05–1.34)* 53.8 1.42 (1.33–1.51)**

Age 
12–15 (ref) 11.4 1.00 13.6 1.00
16–17 11.1 1.01 (0.77–1.34) 28.8 2.08 (1.63–2.65)**
18–19 12.9 1.15 (0.88–1.50) 56.2 3.92 (3.09–4.96)**

Race/ethnicity
White (ref) 16.4 1.00 48.4 1.00
Black 25.8 1.46 (1.22–1.76)** 60.6 0.84 (0.75–0.94)*
Hispanic 9.1 0.57 (0.49–0.67)** 40.4 0.75 (0.69–0.81)**
Asian/Pacifi c Islander 10.3 0.65 (0.41–1.03) 49.4 0.90 (0.73–1.11)
Native American 21.3 1.27 (0.73–2.21) 67.2 1.06 (0.78–1.45)

Insurance type
Private (ref) 13.1 1.00 39.9 1.00
Public 12.1 0.92 (0.80–1.06) 46.9 1.20 (1.11–1.30)**

Timing of prenatal care
First trimester (ref) 11.4 1.00 48.8 1.00
Second trimester 14.7 1.27 (1.07–1.52)* 41.0 0.87 (0.79–0.97)*
Third trimester/none 14.3 1.30 (1.03–1.41)* 34.8 0.80 (0.72–0.87)**

Paternity established
Yes (ref) 10.5 1.00 47.3 1.00
No 17.6 1.49 (1.30–1.71)** 37.4 0.85 (0.78–0.92)**

*p<.05. **p<.001. Notes: CPS=child protective services. ref=reference group. 
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Limitations
Despite the strengths of using population-based birth 
records linked to offi cial child protection reports, fi ndings 
should not be interpreted causally, and several limitations 
should be considered. First, prior abortion was based on 
self-reported information; as a result, prevalence statistics 
should be viewed as estimates that are vulnerable to fac-
tors that might infl uence disclosure. Second, offi cial mal-
treatment reporting data prior to 1998 were not available. 
Despite the inability to incorporate CPS reports received 
during early childhood (a period when maltreatment rates 
are highest43), we observed statistically signifi cant differ-
ences in the prevalence of STDs and prior abortion by CPS 
involvement. Still, fi ndings should not be generalized to all 
populations with a history of CPS involvement. Third, ado-
lescents with a history of reported maltreatment may be at 
increased risk of STDs and prior abortion for reasons we 
were unable to assess in our data, such as substance use44 
or participation in transactional sex.45 Fourth, available data 
did not allow for an exploration of whether adolescent moth-
ers were involved with other systems (e.g., mental health or 
juvenile justice). Future research would be strengthened by 
the exploration of multisystem involvement and its associa-
tion with sexual health, particularly among CPS-involved 
adolescents. Last, the analysis included only a crude mea-
sure of socioeconomic status (insurance type) and of social 
and fi nancial support (paternity establishment); models did 
not adjust for community-level dynamics, particularly those 
related to poverty, that may infl uence risky sexual behaviors 
tied to pregnancy and STDs.

Conclusions
Although efforts to reduce rates of pregnancy among ado-
lescents have contributed to a steady decline in births, 
normative rates of sexual intercourse among adolescents 
leave substantial numbers of young people at risk of con-
sequences of unprotected sex, including unplanned preg-
nancy and STDs. As documented in the present study, at the 
time of their fi rst birth, adolescents with a history of mal-
treatment reported to CPS have a heightened prevalence of 
STDs and of abortion experience. These adolescents may 
be in need of targeted prevention and intervention services 
to address adverse sexual health outcomes. Further efforts 
are needed to understand the mechanisms underlying these 
associations—which may include limited support from 
parental fi gures, compromised intrafamilial relationships 
and reduced access to preventive medical services—and 
how these mechanisms contribute to unintended sexual 
health outcomes.
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