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Abstract

Background: Pregnancy anxiety predicts adverse developmental outcomes in offspring from
infancy through late childhood, but studies have not examined associations with outcomes in early
childhood, nor clarified ethnic or cultural variations in these processes.

Aims: To examine differences in pregnancy anxiety and related concerns between non-Hispanic
White women, Latina women who prefer to speak in English, and Latinas who prefer Spanish; (2)
To test prospective associations between pregnancy anxiety and child negative affect and
moderation by ethnicity and language preference, used as a proxy for acculturation.

Study design and methods: This longitudinal study included 95 women (40 Non-Hispanic
Whites, 31 Spanish-preference Latinas, and 24 English-preference Latinas). Language preference
was provided at study entry. Pregnancy anxiety was assessed in the second and third trimesters of
pregnhancy with two standardized measures. Mothers reported child negative affect at age 4.

Results: Spanish-preference Latinas had significantly more pregnancy-related anxiety about their
health and safety in childbirth and concerning the medical system compared to English-preference
Latinas and non-Hispanic White women. Adjusting for covariates, pregnancy anxiety in the
second trimester, though not the third trimester, predicted significantly higher child negative affect
in the full sample. A significant moderation effect indicated that the association was strongest
among the lower acculturated Latinas, i.e., those who preferred Spanish.
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Conclusion: These results document higher risk for offspring associated with pregnancy anxiety
in the second trimester especially among less acculturated Latina women, and suggest the need for
culturally-sensitive screening tools and interventions to improve outcomes for Latina mothers and

their children.

Keywords

pregnancy anxiety; prenatal anxiety; Latina mothers; child negative affect; ethnicity; acculturation

Introduction

Pregnancy anxiety is a context-specific form of anxiety rooted in fears and concerns
regarding one’s current pregnancy [1-3]. This type of anxiety may reflect concerns about
one’s own health, health of the developing fetus, the impending childbirth, hospital and
health-care experiences, and/or parenting ability. Pregnancy anxiety is empirically distinct
from general anxiety and stress and has been shown to be a better predictor of adverse birth
and developmental outcomes [1] through fetal programing of the hypothalamic-pituitary-
adrenal (HPA) axis and other mechanisms during pregnancy [4].

Prior studies have documented racial and ethnic disparities in the experience of pregnancy
anxiety, such as higher levels among Latina and Black women compared to non-Hispanic
white women [5]. Latina women are an understudied group and if they experience higher
levels of pregnancy anxiety, the implications for their birth and child developmental
outcomes deserve attention. While significant racial/ethnic differences in pregnancy anxiety
have not been observed in all studies [6], inconsistencies across studies may be due to not
taking into account factors related to acculturation, immigration status, perceived
discrimination, and socioeconomic disadvantages.

Acculturation is the multi-dimensional process through which a person from one culture
adopts the practices, values, and traits of another culture, and it may be important in
understanding patterns of pregnancy anxiety among women residing in the U.S. The degree
to which a woman has adopted U.S. cultural norms, values, and practices, in addition to their
language preference, nativity, and immigration history, may contribute to variation in levels
of pregnancy anxiety, particularly within the Latina population living in the U.S. Two studies
with Mexican-origin women found that women who preferred to be interviewed in Spanish
and those born outside the U.S. reported more pregnancy anxiety compared to more
acculturated women (i.e., English-preference and U.S. born women) [7-8]. One of the
studies examining specific pregnancy-related concerns found that less acculturated women
had more concerns about labor and delivery, while more acculturated women were more
worried about the baby’s development [7]. An earlier qualitative study on recently
immigrated Latinas living in the U.S. further suggested that higher maternal mortality rates
in their home countries may increase their concerns about labor and delivery even when in
the U.S. because of past experiences [9]. Studies that investigate ethnic and cultural
variations in specific worries and concerns about pregnancy can provide a better
understanding of pregnancy anxiety and the risk posed to offspring within distinct
sociocultural contexts that, until now, have been largely overlooked in the literature.
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Several prospective studies have found that pregnancy anxiety increases risk for less
favorable cognitive and motor outcomes in offspring from infancy through toddlerhood,
independent of medical history, socioeconomic status, and postnatal stress [10-11].
Pregnancy anxiety also has been associated with offspring temperament and mental health
outcomes including higher levels of negative affect in infants, toddlers, and 6-9-year-old
children [12-15]. These associations are notable because negative affect in early in
childhood is associated with risk for later mental health and behavior problems [16]. One
study, for example, provided evidence that mean levels of pregnancy anxiety measured over
the course of pregnancy predicted elevated emotional reactivity in infants at 6 months of age
[12]. Another study identified early second trimester (13 to 17 weeks) as a sensitive period
in which maternal pregnancy anxiety predicted more negative affectivity in children at 2
years, independent of sociodemographic factors, obstetric risk, and postnatal maternal stress
[13]. These studies showed that only pregnancy anxiety, and not general state anxiety, was
associated with child temperament outcomes [12-13]. Longitudinal cohort studies of
children followed beyond toddler years have found that high levels of pregnancy anxiety
over the course of pregnancy predicted impaired executive functioning [14] and greater
anxiety [15] in 6- to 9-year-old children. Although some of these pregnancy anxiety studies
included diverse samples with respect to participant ethnic, racial and cultural background
and controlled for race/ethnicity in their analyses [13-14], none have examined ethnicity or
culturally-related variables as hypothesized predictors or moderators of the processes linking
pregnhancy anxiety and developmental outcomes.

In sum, a growing body of prospective investigations document that pregnancy anxiety
predicts adverse child outcomes. However, very few studies examine ethnic and cultural
variations in pregnancy anxiety and findings are mixed. More studies are needed to examine
these as moderators of the association between pregnancy anxiety and child temperament.
The current study had two objectives: (1) To examine differences between non-Hispanic
White, and Latina women of two acculturation groups (English-preference and Spanish-
preference) in levels of second and third trimester pregnancy anxiety and specific types of
concerns; (2) To prospectively test whether the associations between preghancy anxiety and
child negative affect at age 4 years are modified by maternal ethnicity or language
preference, operationalized as a proxy for acculturation. Given the risks to mothers and
infants associated with pregnancy anxiety, research increasing our understanding of ethnic
and cultural variations may help elucidate distinct patterns predicting child outcomes.

Participants and Procedure

The “Preconception and Prenatal Stress: Pathways to Child Biology and Behavior Study”
studied mother-child pairs from Washington, DC, Lake County, IL, and Eastern NC. These
women were a subgroup of a larger Community Child Health Research Network (CCHN)
study cohort. CCHN was a multi-site research network funded by the National Institutes of
Child Health and Human Development. The research network’s purpose was to develop a
better understanding of maternal child health disparities [17]. The present study includes a
subsample of women from the original CCHN study who were from the three study sites
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participating in the follow-up and who became pregnant with a subsequent child over the
follow-up period.

The current study includes 95 women, who were selected based on self-identification or
ethnic identity as Latina/Hispanic (h = 55) or non-Hispanic White (NHW) (n = 40). Latina
participants selected their language of preference as English (44%) or Spanish (56%) for
participation in the study. All NHW participants selected English. See Table 1 for additional
sample demographics. Trained interviewers collected data during structured in-home
interviews scheduled in the second trimester (M= 20.36, SD = 4.84 gestational weeks) and
third trimester (M= 32.96, SD = 3.94 gestational weeks) of pregnancy, and when children
were 3.5t0 4.5 years old (M= 3.80, SD=.38 years). The study was approved by the
Institutional Review Boards at each site and mothers provided written and informed consent
for themselves and their child.

Measures

Demographic and Medical Variables.: Participants reported basic demographic
information including date of birth, education, language preference, nativity (U.S. or foreign
born), relationship status with child’s father (married/in a romantic relationship or not
married/in a romantic relationship) and per capita household income as well as the timing of
prenatal care initiation. Outcomes of pregnancy (birth weight and gestational age at birth)
were obtained from medical records.

Language Preference.: Language preference is included in many acculturation measures
[18] and has been found to explain most of variation in acculturation scores. In the present
report, language preference was used as a proxy measure of acculturation with English-
preference indicating more acculturation to U.S. culture and Spanish-preference indicating
less acculturation.

Pregnancy Anxiety.: Two measures of pregnancy anxiety were administered in the present
study. One was used to capture changes in anxiety about the current pregnancy over time,
and the other was administered once to capture some of the specific concerns related to the
pregnancy that a mother might be having.

The Pregnancy-Specific Anxiety Scale (PSAS) [19] measures feelings about a current
pregnhancy and was completed twice, in the second and third trimesters of pregnancy. The
four items concerning fear and anxiety related to pregnancy (i.e., anxious or worried,
concerned, afraid, panicky) are embedded in the 13-items scale that queries women to report
how often they feel specific positive and negative emotions about being pregnant in the past
week using a 5-point Likert scale ranging from 1 (NVever) to 5 (A/ways). Responses to the
four pregnancy anxiety items were averaged to compute the pregnancy anxiety scores. The
measure is available in Spanish and English and has strong face validity and predictive
validity [19]. In this sample, internal consistency estimates of reliability were acceptable and
comparable in the Spanish-speaking and English-speaking subgroups in the 24 (a = .72
and .74) and 3" trimesters (a = .74 and .77).1
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The Pregnancy-related Anxiety Scale (PRAS)was used to assess types of worries and
concerns specific to pregnancy and the intensity of these concerns [20]2. Mothers completed
this scale once during the third trimester. This 10-item instrument, published by Rini et al.
(1999) [20], uses a 4-point Likert scale ranging from 1 (Not at all Never) to 4 (Very Much
Almost all of the time). ltems concern the extent to which women felt worried about
childbirth, the health of the baby, and parenting without any time period specified. The
measure has been validated in both English and Spanish and has demonstrated predictive
validity [20]. Internal consistency reliability was acceptable to strong in the Spanish-
speaking and English-speaking subgroups in this sample (a = .83 and .78).

Pregnancy-specific anxiety scores in the second trimester and third trimester were
moderately associated (r= .60, p< .001) and both time points were associated with the other
pregnancy anxiety measure, the PRAS (r=.35, p<.01 and r=.39, p<.01). A screener for
general symptoms of anxiety (OASIS) was also administered prior to conception and scores
on this were not significantly related to either pregnancy anxiety measure at any trimester
(all p’s >.28) verifying that pregnancy anxiety is a distinct construct from general anxiety.

Depressive symptoms.: Depressive symptoms in mothers were measured using the Center
for Epidemiologic Studies Depression Scale (CES-D) at the follow-up study visit scheduled
when their child was approximately 4 years old [21]. The 9-item scale assesses how often
mothers experienced depressive symptoms during the last 7 days on a scale ranging from 1
(rarely or none of the time) to 4 (most or all of the time). The measure is valid and reliable in
English and Spanish [22]. Internal consistency reliability was high and comparable in the
Spanish-speaking (a = .83) and English-speaking (a =.87) subgroups in this sample.

Child Negative Affect.: During home visits when the child was approximately 4 years old,
mothers responded to the 36-item Very Brief version of the Children’s Behavior
Questionnaire or CBQ [23]. The CBQ is widely used in developmental research and has
demonstrated reliability, convergent validity, and predictive validity of social behavior across
cultures [23]. The Negative Affectivity dimension of the scale includes 12 items to assess
how frequently the child expresses of negative emotions such as anger/frustration and fear.
Sample items include “[my child] is very difficult to soothe when s/he has become upset”
and “[my child] gets quite frustrated when prevented from doing something s/he wants to
do.” Internal consistency reliability was similar in the Spanish-speaking (a = .65) and
English-speaking (a =.61) subgroups in this sample.

Data Analytic Plan

Multivariate outlier analyses, using DFFITS, DFBETAS, Cook’s distance as criteria,
identified no influential cases. Concurrent maternal depression and child sex were covaried
in all regression models. Other covariates considered were mothers and child demographic
variables (i.e., mother age, income, education, nativity, relationship status, child sex, and
child age) and birth outcome variables (birth weight, gestational age). Any covariates

1This measure was first used by Roesch et al. [19] and has since been used by others [2].
There are no standard acronyms for this scale, which has been described as measuring “pregnancy-specific anxiety” in prior studies
[11, 13-15]. In this paper we refer to it as “pregnancy-related anxiety”.
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associated with either the predictors or outcomes at p < .10 were included in the models;
although sex of child was not significant, we chose to include it in the model given evidence
of its importance [24]. Per capita household income was marginally associated with lower
child negative affect (r=-.19, p<.07) and was therefore also included as a covariate. No
other demographic variables or birth outcome variables were related to pregnancy anxiety or
negative affect study variables (all p-values > .13).

T-tests were used to examine ethnic differences (NHW vs. Latina) in pregnancy anxiety
(measured with the PSAS and PRAS), and timing of prenatal care initiation. One-way
ANOVA with Tukey’s LSD post-hoc comparisons were used to test for differences by
language preference (NHW vs. Latina English-preference vs. Latina Spanish-preference).
Any identified differences by ethnicity or language preference were followed up with item-
level analyses. Ethnic and language preference differences in timing of prenatal care
initiation were examined to rule out any explanation that differences in study variables could
be due to differences in this aspect of care.

Regression models examined main effects of pregnancy-specific anxiety measured with the
PSAS in the second and third trimesters on child negative affect scores, covarying for
ethnicity, concurrent depression, income, and child sex. These analyses were conducted in
order to test for the possibility that the second or third trimesters of pregnancy was a
sensitive period. Moderation of significant associations between pregnancy-specific anxiety
and child negative affect by ethnicity and/or language preference was tested by examining
subgroup regression analyses within groups (NHW vs. Latina English-preference vs. Latina
Spanish-preference). When findings were significant, effect sizes were examined.

Differences by Ethnicity and/or Language Preference

Levels of pregnancy anxiety on the two measures did not differ between NHW and Latina
women (all p-values > .25). When language preference was considered, there was a
statistically significant difference in pregnancy-related anxiety (F = 3.16, p < .05; Table 2).
Latina Spanish-preference mothers reported significantly more pregnancy anxiety on this
measure compared to Latina English-preference mothers (M= 1.83, SD =.52 vs. M= 1.50,
SD = .43) with NHW maothers in between (M= 1.67, SD = .39). Differences did not appear
to be related to initiation or prenatal care, as all groups started their prenatal care early (M=
7.33 weeks). Item-level examination of showed that Latina Spanish-preference mothers had
more concerns about the childbirth (i.e., “I’m afraid | will be harmed during the delivery”
and “I am concerned about developing medical problems during the pregnancy”; F = 2.68, p
=.08 and F =2.72, p = .07), and the baby being harmed “i.e., “I’m worried that the baby
could be abnormal”; F = 2.64, p = .08). NHW mothers had more worries about parenting
(i.e., “l am concerned about taking care of a new baby”; F = 2.72, p = .07). There were no
other significant or marginal post-hoc differences in individual items (Table 3).
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Maternal Pregnancy-Specific Anxiety and Child Negative Affect

Higher maternal pregnancy-specific in the second trimester was associated with higher
scores on child negative affect at age 4 (r= .36, p < .01). When co-varying ethnicity, income,
concurrent depression, and child sex this effect remained (b = .35, p = .33, p<.05) (see
Table 5). The effect size was small. Pregnancy-specific anxiety in the third trimester did not
relate to child negative affect (r=.09, p=.46; Table 4), or predict negative affect in adjusted
analyses (b = .05, g = .05, p=.63).

Subgroup regression models demonstrated significant language preference differences in the
association between pregnancy-specific anxiety in the second trimester and child negative
affect (see Figure 1). Adjusting for income, concurrent depression, and child sex, pregnancy-
specific anxiety in the second trimester predicted higher negative affect in children of Latina
Spanish-preference mothers (b =.88, p = .60, p=.004), a moderate-sized effect. In Latina
English-preference and NHW mothers, associations between second trimester pregnancy-
specific anxiety and child negative affect, were trending in a similar direction, but did not
reach significance (b = .29, p = .38, p=.17 and b = .27, B = .24, p= 21, respectively).

Discussion

The current study examined ethnic and acculturation variation in pregnancy anxiety and
moderation of associations with an early childhood outcome. Maternal acculturation in the
U.S. was measured using language preference, a common proxy for acculturation. We found
that Latina women with Spanish-language preference, i.e., less U.S. acculturation, reported
the most concerns related to their pregnancy and, in addition, the nature of their concerns
differed. Findings further indicated that pregnancy-specific anxiety in the second (but not the
third) trimester of pregnancy predicted negative affect in children at 4 years of age. This
association was not moderated by ethnicity, but was moderated by acculturation, such that
the association was strongest among women who preferred to be interviewed in Spanish
(i.e., less acculturated Latina women). These effects were not explained by potential
confounds, such as concurrent depressive symptoms, income, or child sex. Similar, but
smaller associations were evident in non-Hispanic White women and more acculturated
Latinas (i.e., those who preferred to be interviewed in English).

Consistent with two previous studies with U.S. residing Mexican and Mexican-American
samples [7-8], Latina women in this study who preferred to be interviewed in Spanish
reported more concerns about their pregnancy compared to Latina women who preferred
English. This suggests that differences in pregnancy anxiety among Latinas in the U.S. may
be related to level of acculturation, and related factors, and therefore only emerge when
language preference and acculturation are considered. Our findings are also consistent with
previous work demonstrating that pregnancy anxiety in less acculturated women tends to be
driven by worries about interactions with the medical system as well as personal health and
safety during the birth [9]. These differences were not explained by differential access to
prenatal care because the groups initiated prenatal care at approximately the same time in
their pregnancies.
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Differences could relate to concerns about birth-related experiences in their home countries,
uncertainties about the medical systems in the U.S., worries related to ability to obtain
healthcare as an immigrant, and/or discrepancies in quality or consistency of such care.
Previous literature studying general state anxiety in Latina women during pregnancy has
pointed to acculturative stress as a salient factor predicting elevated levels early in pregnancy
[25]. Acculturative stress, and the cumulative effects of multiple stressors, may also play a
role in the intensity of pregnancy anxiety in Spanish-speaking women in this study, who may
be earlier in the acculturation process and experiencing ongoing worries about personal
safety and family security related to their immigration status in this country. This work
highlights the need for future research on the effects of unique sources of distress for less-
acculturated Latina women, such as immigration-related stress including deportation threat
and border-crossing trauma.

Understanding the effects of maternal negative emotional experiences on the stress response
system may help elucidate why pregnancy anxiety is associated with child negative affect,
and why effect sizes were stronger for less acculturated Latina women. Uncontrollable
stressors have been found to produce more exaggerated stress responses [26] compared to
stressors within the individual’s control. Therefore, even if women endorse similar levels of
pregnancy-specific anxiety, the types of things they worry about may differ in controllability
(e.g. parenting versus labor) and differentially affect the extent to which the mother’s
physiology is stress responsive in utero. Consistent with this, the less acculturated group
worried more about pregnancy and childbirth complications, risks over which they likely did
not feel they had much control. Conversely, non-Hispanic White mothers had more concerns
about their ability to parent effectively, a skill they could theoretically more easily control
and improve for example, by accessing social support or other resources). Therefore, the
types of pregnancy-related concerns and the extent to which a pregnant woman feels
efficacious in her ability to manage them appear to have implications for later child
functioning and deserves further attention.

Pregnancy-specific anxiety in second trimester was associated with the greatest
developmental risk among less acculturated Latina women. This lends support to
translational work involving culturally-sensitive screening tools to identify women at risk,
particularly early in the pregnancy, and effective resources to reduce concerns for this
population. Screening regarding specific maternal worries could help tailor support and
referrals accordingly. For example, if a mother expresses anxiety about childbirth, prenatal
care providers can ensure the patient has access to birth preparation education in the
preferred language and understands information provided. Providers may also offer
additional opportunities to answer questions or communicate with family members.

The current findings add to previous work showing strong associations between second
trimester pregnancy anxiety and adverse developmental outcomes [10,13]. Significant
findings in the second trimester are notable because this is one sensitive period when the
fetus is rapidly developing and appears to be at risk for later negative temperament, and less
favorable cognitive, and mental health outcomes [10,13]. More research is needed to identify
plausible mechanisms through which pregnancy anxiety may contribute to fetal
programming and subsequent adverse developmental outcomes at this sensitive stage. One
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candidate mechanism involves HPA processes whereby increased cortisol secretion in
pregnant women with higher in pregnancy anxiety [27] and higher placental corticotropin-
releasing hormone (pCRH) in the maternal and fetal bloodstream [28] can adversely affect
fetal development [29]. Another study linked prenatal anxiety with a downregulation of
placental 11p-HSD2, the enzyme that metabolizes and essentially inactivates cortisol,
resulting in more fetal exposure to maternal cortisol [30]. Although cortisol exposure is
important to the fetus at later stages in the pregnancy (e.g., to prepare for delivery), excess
exposure can be detrimental during critical stages in early fetal development when the fetus
is meant to be protected from this hormone [1]. These disruptions to the fetal environment
can result not only in changes in hormonal exposures, but also in epigenetic programming
with effects throughout the life course [4].

Specific features of our study design and measures bear mention as they pertain to the
findings. First, the sample size and modest main effect of pregnancy anxiety in the second
trimester on child negative affect should be taken into account when evaluating the findings.
However, the moderate effect size within the Spanish-speaking Latina subsample certainly
warrants follow-up with larger samples. Second, pregnancy anxiety was not assessed in the
first trimester, precluding the ability to test for earlier sensitive periods in pregnancy. Third,
this study did not assess general anxiety during pregnancy limiting the ability to differentiate
any effects from the associations with pregnancy anxiety, though the literature points to
pregnancy anxiety as a strong and independent predictor of birth and developmental
outcomes [1, 13]. Fourth, although measures were collected longitudinally over a fairly long
time period, mother-report was used to assess both pregnancy anxiety and child negative
affect, increasing the possibility of confounding effects due to self-report bias. Objective
evaluations of child negative affect in future research would bolster confidence in the effects.
Finally, using language preference as a proxy measure for acculturation is a possible
weakness. Although this approach is commonly used [18], assessment of acculturation with
validated multi-item measures might identify useful aspects of cultural value systems. Future
research should also examine traditional cultural values that could amplify or reduce
pregnancy anxiety in Latinas [7] or factors such as familism that might protect against
adverse effects during the acculturation process.

In sum, we found that pregnancy-specific anxiety in the second trimester of pregnancy was
related to child negative affect in early childhood especially for offspring of less acculturated
Latina women, who tend to be more concerned about their health during pregnancy and their
own safety during childbirth as compared to non-Hispanic white women and more
acculturated Latina women. These findings highlight the need for effective support for
expecting mothers experiencing high levels of pregnancy anxiety, particularly for Spanish-
speaking Latina women, in order to reduce health disparities, improve mothers’ pregnancy
experience, and promote better developmental outcomes in children years later.
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Highlights

. Less acculturated U.S. Latinas worry about their health and safety in

childbirth
. Non-Hispanic White women in the U.S. worry more about their future

parenting
. Pregnancy anxiety in 2" trimester increases risk for child negativity at age 4
. Pregnancy anxiety risk for children is highest among less acculturated Latinas
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Child Negative Affect
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Figure 1. Acculturation Differences in the Effect of Pregnancy-Specific Anxiety on Child
Negative Affect

Note. ** <.01; n.s. non-significant
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Sample Demographics (N = 95)

Table 1

N (%)
Ethnicity
Non-Hispanic White 40 (33)
Latina 55 (45)
Language Preference (within Latina)
English 24 (44)
Spanish 31(56)
Nativity (within Latina)
US-Born 10 (18)
Foreign-Born 45 (82)
M (SD)
Maternal Age (Years at T3) 33.72 (5.54)
Household Per Capita Income (T1) $17,520 ($28,424)
Education (Years T1) 12.6 (3.4)
Weeks Started Prenatal Care 7.33(4.41)
Child Sex
Male 42 (44)
Female 53 (56)
Child Age (Years at T3) 3.80(.38)

Note: T1 = 2" trimester, T2 = 3" trimester, T3 = child approximately 4 years old.
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