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Abstract

OBJECTIVE: Although many studies have identified risk factors for adolescent pregnancy,
much less is known about factors that support pregnant adolescents’ psychological wellbeing
and offspring outcomes. This study drew on strength-based frameworks to investigate family and
neighborhood factors linked to social connectedness that predict psychological wellbeing during
adolescent pregnancy and offspring outcomes.

METHOD: Participants included 135 adolescent mothers (ages 14-21; 90% Black American)
assessed annually since childhood as part of a longitudinal study. During preadolescence (ages
11-13), data on contextual stressors and neighborhood support were gathered from participants’
caregivers; participants also rated their perceived trust/attachment with caregivers before and
during pregnancy. To assess changes in psychological wellbeing, adolescents reported positive
and depressed mood before and during pregnancy. A path analysis model tested the prospective
associations between family and neighborhood factors, psychological wellbeing during pregnancy,
and offspring outcomes (birth outcomes; observed infant positive/negative emotions at age 3-
months).

RESULTS: Positive mood decreased from pre-pregnancy to pregnancy, whereas depressed
mood remained stable. Adjusting for pre-pregnancy mood, perceived caregiver trust/attachment
during pregnancy was associated with prenatal positive mood. Prenatal positive mood, in turn,
reduced risk of preterm birth and indirectly predicted positive infant emotions via birth outcomes.
Neighborhood support in preadolescence predicted lower prenatal depressed mood, but depressed
mood did not predict infant outcomes beyond positive mood. Contextual life stress was not
associated with prenatal mood after adjusting for family and neighborhood support.

CONCLUSIONS: Findings highlight changes in positive-valence emotions during adolescent
pregnancy that may have unique associations with birth outcomes and offspring emotions.
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Although adolescent pregnancy has decreased in recent years, the United States continues

to have one of the highest rates among industrialized countries (Sedgh et al., 2015),

with 171,674 live births reported to 15-19-year old mothers in 2019 (16.7 per 1,000)
(Martin et al., 2021). Childbirth before age 20 is associated with multiple psychological,
biological, and social consequences for young mothers and their offspring, outcomes that are
compounded by adolescent mothers’ disproportionate exposure to contextual life stressors
(Logsdon et al., 2016). Indeed, adolescent mothers are more likely than mothers of other age
groups to grow up in under-resourced communities and have a history of family exposure

to contextual life stressors, including financial and housing difficulties and exposure to
violence (Uzun et al., 2013). These effects are further heightened for young Black women
who systematically experience greater exposure to these contextual life stressors due to
discrimination and institutional racism, which contributes to health inequities during the
sensitive pregnancy period (Gee et al., 2012; Orchard & Price, 2017; Pearl et al., 2018).
Indeed, rates of low birth weight and preterm birth among Black American women are
approximately twice that of non-Hispanic White women (Martin et al., 2021). These racial
disparities in birth outcomes are linked to systematic differences in exposure to life stressors
that often begin before conception (Almeida et al., 2018; Kramer et al., 2011).

According to the developmental origins of health and disease theory and related lifespan
models of pregnancy health (Barker, 2004; Lu & Halfon, 2003; Misra et al., 2003),

frequent maternal exposure to life stressors before and during pregnancy increases risk

for adverse birth outcomes in part by heightening mothers’ psychological distress during
pregnancy (Hodgkinson et al., 2014; Siegel & Brandon, 2014). High levels of psychological
distress during pregnancy, in turn, have been linked to increased risk for adverse birth
outcomes (e.g., prematurity, low birthweight; Marvin-Dowle & Soltani, 2020) as well as
heightened infant negative emotionality (Nolvi et al., 2016), both of which are linked to

a broad range of emotional and behavioral difficulties across the lifespan (Beauchaine &
Cicchetti, 2019). Thus, frequent exposure to contextual life stressors is theorized to be

a major pathway through which stress-related disparities in health are transmitted across
generations (Pearl et al., 2018). This cycle of risk systematically impacts young Black
mothers living in under-resourced contexts whose experiences of life stress are magnified
due to the intersection of systemic racism with the unique psychosocial stressors associated
with adolescent pregnancy. Identifying modifiable factors that promote psychological health
during pregnancy specifically for adolescent mothers is an important step to informing
preventative interventions to improve birth outcomes for the children of young mothers.

Psychological Wellbeing During Adolescent Pregnancy

To date, most studies of adolescent mothers, and of young Black mothers in particular, have
used a ‘deficit lens’ to investigate risk factors linked to maternal and offspring outcomes
(Brand et al., 2014; Savio Beers, 2012). However, many young mothers have positive birth
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outcomes and emotionally healthy infants despite disproportionate exposure to contextual
life stressors (Hodgkinson et al., 2014); these resilient pathways have received less empirical
attention. Importantly, leading scholars in Black Psychology have long pushed for strength-
based perspectives (Bethea, 2020). Dr. Joseph White, a pioneer in the field of Black
Psychology, emphasized the importance of expanding beyond risk factors to investigate
psychological strengths (White, 1984). These psychological strengths are conceptualized

as resilience resources that are necessary for Black Americans to sustain wellbeing in the
face of adversity, oppression, and social inequities (Myers et al., 2018; White, 1984). The
emphasis on psychological strengths and wellbeing is also reflected in the emergence of
Positive Psychology theories that focus on factors that enable humans to thrive (Seligman &
Csikszentmihalyi, 2000). For example, in line with the resilience framework in theories from
Black Psychology, the broaden-and-build theory of positive emotions posits that increases in
positive emotions can buffer life stress and promote restoration of health by broadening the
scope of attention, enhancing cognitive processing of information, and buffering autonomic
arousal generated by negative emotions (Fredrickson, 2001). Indeed, positive emotions such
as joy, pride, and self-assurance have been linked to faster cardiovascular recovery following
negative mood inductions (Tugade & Fredrickson, 2004). In a sample of Black, Latinx,

and Asian American young adults, positive affect also buffered psychological reactivity

to racism (Ong & Edwards, 2008), results that support the need to take a strength-based
perspective to interrupt developmental pathways of stress transmission for young mothers of
color.

Drawing from these strength-based frameworks, the goal of this study is to expand on
existing research on adolescent pregnancy by focusing on factors that predict prenatal
psychological wellbeing and positive birth outcomes. In particular, we focus on subjective
levels of psychological wellbeing including positive emotions such as joy, pride, and
feelings of calm as well as the absence of self-reported distress such as depressed mood.
Although most work on prenatal mental health has focused on psychological distress (e.g.,
depression), emerging research from adult samples suggests that psychological wellbeing
during pregnancy, such as positive mood, can have unique protective effects on birth
outcomes and infant emotional health (Voellmin et al., 2013). Given that positive emotions
are known to have beneficial effects on neuroendocrine, autonomic, and immune system
functioning and subsequent health outcomes (Dockray & Steptoe, 2010), positive emotions
during pregnancy may play an important role in promoting positive birth and offspring
outcomes among pregnant adolescents exposed to frequent life stressors, a hypothesis

that has yet to be tested. One study of 41 adult pregnant women showed that positive
mood, but not depressed mood, was uniquely associated with lower cortisol awakening
response (Cheng & Pickler, 2010). These findings suggest that positive moods may have
unique effects on stress regulation during adolescent pregnancy, which could have important
implications for strength-based approaches to supporting positive birth outcomes for young
pregnant women living with contextual life stress.

Patterns of psychological wellbeing among pregnant adolescents likely differ from those
of adult women because of the unique social circumstances of adolescent pregnancy.
For young Black mothers, this can be further exacerbated by racism-related stressors
(e.g., heightened experiences of stigma driven by negative racial stereotypes). From a

J Clin Child Adolesc Psychol. Author manuscript; available in PMC 2024 September 03.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Tung et al. Page 4

developmental perspective, most pregnancies during adolescence are unintended and many
girls who become pregnant report increased feelings of depression and social isolation
(Kirisits & Kirchengast, 2013; Logsdon et al., 2016), although few studies have measured
these emotions prospectively across time. One example is a study of first-time, Black
adolescent mothers living with low income recruited from urban hospitals and followed for
two years. Significant individual differences in postpartum depressed mood were observed
across the postpartum period (Ramos-Marcuse et al., 2010), suggesting that changes in
emotional wellbeing during adolescent pregnancy cannot be generally characterized as
suboptimal. Moreover, few studies measure emotional health prior to childbirth or include
positive emotions, despite their potentially unique effects on offspring outcomes. Studies
with longitudinal data collected prior to pregnancy are needed to understand how changes
in positive and negative mood during the transition to adolescent pregnancy influence birth
outcomes and infant emotional health.

Family and Neighborhood Connectedness as Predictors of Psychological
Wellbeing During Pregnancy

Whereas many contextual factors have been shown to increase the likelihood of becoming
pregnant during adolescence, much less is known about factors that support adolescent
mothers and their infants to thrive (Savio Beers, 2012). Drawing from a strength-based
framework, we improve upon prior prenatal research by investigating a range of malleable
contextual factors linked to psychological wellbeing during pregnancy. In addition to
contextual life stressors measured before pregnancy that have been implicated in racial
disparities in birth outcomes (Almeida et al., 2018), we include strength-based factors

in the home and neighborhood settings. We focus on factors linked to a sense of social
connectedness, including interpersonal relationships in the family context and community
collectivism/collective efficacy in the neighborhood context. These family and neighborhood
strengths in connectedness are psychosocial resources, linked to an Afrocentric worldview,
that have been theorized as critical to building resilience in the face of oppression for Black
Americans (Bethea, 2020; White, 1984). Thus, we designed this study based on a conceptual
framework that, for pregnant adolescents with a history of contextual life stress, a strong
sense of connectedness and support in the home and community setting may serve as critical
psychosocial strengths for building psychological resilience to stress during the transition to
early motherhood.

First, to measure connectedness in the home context, we focus on adolescent mothers’ trust
and attachment with their own mothers. Pregnant adolescents are unique from adult women
in their typical family context, such that most adolescent mothers are still living with their
own caregiver(s) when they become pregnant. Because these young women are developing
adolescents themselves, caregivers can play a critical role in facilitating adolescents’
psychological responses to pregnancy and childbirth. For example, perceived family support
is linked to lower risk for postpartum depression (Brown et al., 2012; Logsdon et al., 2005).
Similarly, one study of 395 pregnant adolescents found that negative expectations of how
pregnhancy would impact life led to increased prenatal depression, which contributed to
lower perceived quality of life during pregnancy; however, this association was attenuated
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by adolescents’ satisfaction with the level of social support received from their own

mothers (Pires et al., 2014). These findings suggest that a strong sense of connectedness
with a caregiver may help to buffer the negative impact of pregnancy-related stress on
adolescent psychological wellbeing during pregnancy. Importantly, pregnancy itself can have
a significant impact on the relationship between an adolescent and her mother, and perceived
trust and attachment can vary depending on the nature of their relationship before pregnancy
(Bojczyk et al., 2010). Qualitative studies of Black and Latinx adolescent mothers living

in under-resourced neighborhoods suggest that while some adolescents report increased
family conflict, others experience increased closeness and improved communication with
their mothers during this transition to motherhood (Lloyd, 2004; Paskiewicz, 2001). To our
knowledge, no quantitative studies have examined how a sense of connectedness, trust, and
attachment with a caregiver impacts adolescent mothers’ psychological wellbeing during
pregnancy and her offspring’s developmental outcomes.

The second psychosocial factor we examined that is linked to the strength of connectedness
is the family’s perception of neighborhood support or collective efficacy, a sociocultural
resource that reflects a strength of community collectivism. Prior studies suggest that
community-level stress and violence may elevate adolescents’ risk for emotional distress
during pregnancy (Tzilos et al., 2012; Willie et al., 2016). However, neighborhoods also
vary widely in their responsesto community stressors depending on their level of collective
efficacy, such as the likelihood that neighbors intervene or protect others who experience

a problem or threat (Bellair & Browning, 2010; Sampson et al., 1997). Growing up in a
community with a strong sense of neighborhood support is associated with psychological
wellbeing and academic outcomes among children and adolescents (Prince et al., 2019; Rose
etal., 2019; Tan et al., 2017). In addition, neighborhood collective efficacy is associated with
greater life satisfaction and has been shown to buffer the association between race-related
stressors and life satisfaction among Black Americans (Driscoll et al., 2015). Few studies
have examined neighborhood support/collective efficacy in relation to pregnancy health and
birth outcomes. In one sample of adult women, perceived support from neighbors was linked
to higher offspring birthweight; however, this association was only significant for White

(vs. Black) women after accounting for economic disparities (Buka et al., 2003). Although
no studies to our knowledge have examined these associations among adolescent mothers,
growing up with high levels of support and collective efficacy in the neighborhood context
may be a particularly relevant sociocultural resource for young Black mothers living in
under-resourced neighborhoods given their systematically elevated exposure to contextual
life stressors (Mitchell et al., 2010).

The Present Study

The present study used a strength-based framework embedded in a prospective longitudinal
study to achieve three aims. First, in a sample of predominantly Black adolescent mothers
interviewed annually since childhood, we characterized changes in psychological wellbeing
(positive and depressive mood) from two years pre-pregnancy to year of pregnancy. Next,
we identified family and neighborhood factors that predicted adolescent psychological
wellbeing during pregnancy, including a history of contextual life stressors (e.g., family
financial and housing difficulties, neighborhood violence), as well as positive resources
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linked to social connectedness (i.e., having a trusting and close relationship with a caregiver
and perceived support from neighbors). Finally, we examined the associations between
psychological wellbeing during pregnancy and birth outcomes and infant emotional health.

We expected psychological wellbeing to show stability in the years prior to pregnancy

but decrease during the year of adolescent pregnancy, reflecting the heightened stress
experienced by young mothers — particularly young Black mothers — during adolescent
pregnhancy. We hypothesized that greater history of exposure to contextual life stressors
would predict higher depressed mood and lower positive moods during pregnancy, whereas
a history of neighborhood support and greater perceived trust/attachment with a caregiver
during the transition to pregnancy would predict more positive psychological adjustment
to pregnancy. Adolescents with higher positive mood and lower depressed mood during
pregnancy, in turn, were hypothesized to have offspring with positive birth outcomes (higher
birthweight, later gestational age at birth) and higher positive and lower negative infant
emotions observed at 3-months of age.

Participants and Procedure

Participants were drawn from the Pittsburgh Girls Study (Hipwell et al., 2002; Keenan et
al., 2010), a racially diverse sample of 2,450 girls initially recruited in childhood based

on a stratified, random sampling of 103,238 households that oversampled low-income
neighborhoods. Participants have been assessed annually over the past 20 years with high
retention (range: 97% to 86%). Starting at age 11, annual assessments included questions
about pregnancy and childbirth. Pregnant participants were then approached for recruitment
into one of two sub-studies with parallel assessment batteries: Teen-Mother study (< age
18) or Mother-Baby study (age 18+). Adolescents who agreed to participate in a sub-study
reported on birth outcomes and completed a postnatal assessment when their infant was
3-months old, including a mother-infant interaction task in the laboratory (described below).
All procedures were approved by the University of Pittsburgh’s Institutional Review Board
(IRB). We obtained written informed consent from caregivers and verbal assent from girls
through age 17; participants provided written informed consent from age 18 onwards.

The present analysis included 135 first-time adolescent mothers who completed an annual
interview during pregnancy and participated in one of the postnatal sub-studies with their
infant at 3-months of age (Figure 1). Participants ranged in age from 14-21 years of age
(mean = 18.32 years old). Almost all participants (90%) identified as Black or Black and
another race, and 10% identified as White. At age 11 (the first timepoint of data for

the current analyses), 50% of families were receiving public assistance (e.g., WIC, food
stamps, welfare), 57% of adolescents were living in a single parent household, and 24% of
adolescents’ caregivers reported less than 12 years of education. Measures collected during
preadolescence (age 11-13; before any adolescent pregnancies), the two years immediately
before pregnancy (varying by age across participants), and during pregnancy (varying by
age across participants) were drawn from data available from annual interviews in the larger
longitudinal Pittsburgh Girls Study (see Supplemental Table S1). Birth outcome data and
observationally coded measures of infant emotions were collected as part of the pregnancy
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sub-studies described above. Participants varied across trimester of pregnancy during their
prenatal interview: 26.7% in their first trimester, 40.7% in second trimester, and 32.6%

in third trimester. Ratings of positive and depressed mood did not differ by trimester of
assessment (all p’s > .10). On average, the time elapsed between the pre-pregnancy and
pregnancy time points was 0.96 years (range = 0.56-2.68 years). Differences in the timing
of the pre-pregnancy interview was not correlated with any of the mood variables before or
during pregnancy (all p’s > .10).

Measures

Positive mood before and during pregnancy.—During the two years before
pregnhancy and the year of pregnancy, adolescents completed an abbreviated version of

the Positive and Negative Affect Schedule (PANAS; Crawford & Henry, 2004), including
items about joviality (8 items; a range=.92-.93 across three time points; e.g., “happy,”
“joyful”), self-assurance (6 items; a=.79-.82; e.g., “proud,” “confident”), and serenity (3
items; a=.76-.80; e.g., “calm,” “relaxed”). Items were rated on a 5-point Likert scale (O=not
at all to 4=extremely). These positive affect subscales were correlated (/=.55-.75) and
summed into a positive mood score in each year.

Depressed mood before and during pregnancy.—Depressed mood during the two
years before pregnancy and year of pregnancy were assessed using the Adolescent Symptom
Inventory-4 (ASI-4) transitioning to the Adult Self-Report Inventory (ASRI-4; Gadow et al.,
2004) at age 18. Participants reported on the severity of 11 depression symptoms (O=never to
3=all the time). Items were summed into a depression severity score at each year (a.=.74-.86
across timepoints).

Contextual life stressors.—The Difficult Life Circumstances scale (DLC; Barnard,
1988) was administered to adolescents’ primary caregiver during preadolescence (ages 11—
13; prior to any adolescent pregnancies). The DLC includes a 28-item (a=.63-.64) checklist
of stressors commonly experienced in under-resourced communities, including financial
and housing difficulties, exposure to community violence/crime, and domestic violence or
interpersonal conflicts. Items were summed and then averaged across ages 11-13.

Perceived trust and attachment with caregiver.—To measure adolescents’ sense

of social connection in the home, adolescents’ perceived trust and attachment with their
primary caregiver was measured using the Inventory of Parent and Peer Attachment-Revised
(IPPA-R; Armsden & Greenberg, 1987) in preadolescence (ages 11-13) and during
pregnancy. Participants used a Likert scale (1=never true, 3=always true) to complete 9-
items (a=.85-.90 range across time points) about their relationship, including perceived trust
and the extent to which the adolescent perceives that her caregiver respects her feelings, and
accepts, listens, and understands her. Items were summed to represent a greater perceived
sense of connection, specifically trust and attachment, with their caregiver.

Neighborhood support.—To measure the family’s sense of social connection and
collective efficacy in the community setting, questions about neighborhood context
(Sampson & Raudenbush, 1999) were administered to participants’ primary caregiver during
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the preadolescent years prior to adolescent pregnancy (ages 11-13), including 4-items
(a.=.92-.94) related to neighborhood support or collective efficacy (e.g., How likely is it
that one of your neighbors would do something about it if: “someone was breaking into
your house in plain sight?” or “there was a fight in front of your house and someone

was being beaten?”). Items were rated on a Likert scale (1=very unlikely to 4=very likely)
and then summed and averaged across ages 11-13 to represent neighborhood support in
preadolescence.

Infant birth outcomes.—~Participants reported on their infant’s birthweight and
gestational age at birth. Birthweight ranged from 1,714 to 4,450 grams (8.5% low
birthweight, i.e., < 2,500 grams) and gestational age at birth ranged from 34 to 41 weeks
(9.3% premature status, i.e., < 37 weeks). Birth outcomes were analyzed as continuous
variables.

Infant emotional health.—When infants were 3-months old, they completed a laboratory
assessment: mother-infant dyads were filmed during a 2-minute warm-up task followed by a
3-minute toy play task. The frequency and intensity of infant positive and negative emotional
expressions were coded by two independent observers using time-sampled global ratings
(Hipwell et al., 2019). Positive emotion was defined as smiling and laughter and negative as
distress and fussiness, both of which were coded on a 5-point scale (1=none to 5=frequent/
severe). Inter-rater reliability was determined by intra-class coefficients (ICCs) on a random
sample of 28 mother—infant pairs (positive emotions ICC=.91, negative emotions ICC=.94).
The positive and negative emotion codes were averaged across warm-up and toy play; a
ratio of positive to negative emotion, with higher scores representing a greater proportion of
positive to negative emotion, was used for analysis.

Data Analytic Plan—Analyses were conducted in Stata 13.0. To examine changes in
positive and depressive mood from pre-pregnancy to pregnancy, we conducted repeated
measures analysis of covariance (ANCOVA) models across three time points: two years
before pregnancy (T-2), one year before pregnancy (T-1), and during pregnancy (TO0).
Next, we tested a path analysis model using the serm command to examine direct and
indirect associations between psychosocial factors (life stressors, attachment with caregiver,
neighborhood support), psychological wellbeing during pregnancy (positive and depressed
mood), and offspring outcomes (birthweight, gestational age at birth, and observed

infant emotionality at 3-months of age). Several variables were evaluated as potential
covariates, including adolescent age, infant sex, and pre-pregnancy positive and depressed
mood. Variables correlated with prenatal psychological wellbeing or infant outcomes (i.e.,
adolescent age, pre-pregnancy mood variables) were included in predictive models as
covariates to increase specificity of effects. We evaluated models using standard fit indices
(chi-square, RMSEA, CFlI, TFI).

Rates of missingness across variables ranged from 0% to 20.7% (mean = 2.6% missing).
Little’s test showed that data were missing completely at random (MCAR; X2:59.66, p=.07)
(Li, 2013; Little, 1988). To account for missing data and reduce parameter biases associated
with listwise deletion, we used multiple imputation with 10 iterations prior to conducting the
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ANCOVA models. Full information maximum likelihood estimation was used to account for
missing data in the path analysis model.

Descriptive Statistics

Descriptive statistics and bivariate correlations among study variables appear in Table 1.
Positive mood and depressed mood were modestly, inversely correlated during pregnancy,
highlighting their independence. Greater perceived trust/attachment with caregiver in
preadolescence and during pregnancy were correlated with higher positive mood and
lower depressed mood during pregnancy. Life stressors was inversely correlated with
neighborhood support during preadolescence, and it was also correlated with positive and
depressed mood during pregnancy in expected directions. Positive mood during pregnancy
was positively correlated with gestational age at birth, whereas depressed mood during
pregnancy was correlated with a lower ratio of positive to negative infant emotion at
3-months of age.

Changes in Psychological Wellbeing

Adjusting for adolescent mothers’ age, a significant effect of time was observed on changes
in positive mood from two years pre-pregnancy to pregnancy (/=3.60, T]p2 =.03, 0=.03).
Post-hoc contrasts that used Bonferroni corrections to adjust for multiple comparisons
revealed that on average, positive mood remained stable across the two pre-pregnancy

time points (MD<.01, SE=.06, p=.99), but significantly decreased during the year of
preghancy (MD=-.14, SE=.06, p=.04). The effect of time on changes in depression severity
was marginal (/=3.12, npz =.03, p=.05). Post hoc contrasts that adjusted for multiple
comparisons revealed that depression severity showed stability across the pre-pregnancy
years (MD=-.92, SF=.47, p=.15) as well as in the transition to pregnancy (MD=.41, SE=.40,

£=.94).

Predicting Prenatal Psychological Wellbeing and Infant Outcomes

Figure 2 and Table 2 display the single path analysis model used to test associations
between contextual factors, prenatal psychological wellbeing, and infant outcomes. Model
fit was excellent ( o 2= 15.04, p=.38; RMSEA = .02, CFI = .99, TLI = .98). Controlling for
pre-pregnancy mood variables, preadolescent attachment with caregiver was not associated
with mood during pregnancy. However, attachment with caregiver during pregnancy was
uniquely associated with higher levels of positive mood during pregnancy, above and
beyond the effects of prior attachment in preadolescence, which highlights the specificity
of these effects to the pregnancy period. Greater neighborhood support in preadolescence
predicted lower depressed mood (but not positive mood) during pregnancy. Life stress
during preadolescence was not associated with positive or depressed mood during pregnancy
after accounting for caregiver attachment and neighborhood support.

Adjusting for pre-pregnancy mood, positive mood during pregnancy predicted later
gestational age at birth and marginally higher birthweight (Figure 2). Positive mood during
pregnancy also demonstrated a small indirect effect on infant emotion via the total effects of
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the two birth outcomes (birthweight and gestational age) (8= -.078, SE=.034, p=.022, 95%
CI [.011, .145]). However, neither birthweight nor gestational age had a specific direct effect
(i.e., uniquely predicted) infant emotion. Adjusting for positive mood and other covariates,
depressed mood during pregnancy did not predict birth outcomes or infant emotion, and the
indirect association between prenatal depression and infant emotional health through birth
outcomes was not significant (B=-.002, SE=.005, p=.751, 95% CI [-.012, .009]).

Discussion

In a longitudinal study of predominantly Black American adolescent mothers who have
been prospectively interviewed since they were children, we investigated changes in
psychological wellbeing prior to and during pregnancy. We also examined the prospective
associations between adolescent mothers’ psychological wellbeing during pregnancy with
subsequent birth outcomes and infant positive and negative emotions observationally coded
at 3-months of age. Drawing from strength-based psychology theories that emphasize

the importance of social connectedness and other psychosocial strengths for supporting
resilience to adversity (White, 1984), we expanded on prior studies of adolescent mothers
by investigating positive family and community factors as predictors of psychological
wellbeing during pregnancy. Several findings emerged: First, on average, adolescents’
self-reported levels of positive emation (e.g., joy, self-assurance) were stable during the

two years prior to pregnancy and then significantly decreased during pregnancy, whereas
depressed mood remained stable across all time points. These results suggest that the effects
of adolescent pregnancy on emotional health may be more salient for positive than for
negative valence systems. Second, an adolescent’s perceived sense of trust and attachment
with her primary caregiver during pregnancy was uniquely associated with higher prenatal
positive mood after controlling for these factors before pregnancy. Positive mood during
pregnancy, in turn, predicted later gestational age at childbirth (and marginally higher infant
birthweight), and also demonstrated a small indirect effect on infant emotional behavior at 3-
months of age via these birth outcomes. Finally, greater perceived neighborhood support or
collective efficacy in preadolescence (ages 11-13) predicted lower depressed mood during
adolescent pregnancy, above and beyond the effect of life stressors and pre-pregnancy levels
of depressed mood. However, depressed mood during pregnancy did not predict offspring
outcomes after accounting for depressed mood the year before pregnancy and concurrent
positive mood during pregnancy.

To date, most research on adolescent mothers has focused on prenatal depression and
negative health outcomes; our findings highlight that there are also significant changes in
positive emotion during this period that may be important targets for intervention. The
decreases in positive mood specifically during the year of adolescent pregnancy is consistent
with studies conceptualizing pregnancy as a developmentally-atypical stressful life event

for adolescents (Logsdon et al., 2016). This is particularly important to consider for young
Black mothers, who experience this transition in their lives in the context of a societal
context characterized by significant discrimination and structural racism that exacerbates life
stressors and contributes to racial disparities in birth outcomes (Rosenthal & Lobel, 2011).
Indeed, racial stressors such as discrimination have been shown to increase specifically
auring pregnancy for Black women in part due to exposure to harmful negative stereotypes
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about Black girls and women regarding sexuality and motherhood (Rosenthal et al., 2014;
Rosenthal & Lobel, 2016). Importantly, contextual life stress is often discussed in relation to
negative valence emotions such as depressed mood, but there is also evidence that chronic
forms of life stress including racism can blunt positive emotions over time (Priest et al.,
2013). Given the unique role of positive emotions in coping processes and in buffering

the effect of chronic stress on mental health (Folkman, 2008; Ong & Edwards, 2008),

our findings highlight a need to better understand the correlates and patterns of changes

in positive valence emotions during the transition to pregnancy, particularly among young
Black mothers with a history of significant life stress.

Although we initially observed bivariate correlations between life stressors and both positive
and depressed mood during pregnancy, these associations were no longer significant after
accounting for positive family and neighborhood factors that reflect the psychosocial
strength of social connectedness. These findings are consistent with strength-based theories
from Black Psychology (White, 1984) as well as with Positive Psychology studies of
positive emotions (Tugade & Fredrickson, 2004), which have highlighted the important

role of positive emotions and social connectedness in family and community settings for
promoting psychological wellbeing. For Black adolescents in particular, these psychological
and psychosocial strengths have been framed as necessary resilience resources in the face of
chronic oppression and racism (Bethea, 2020), but this conceptualization has not previously
been extended to Black pregnant adolescents, despite their heightened experiences of stress
during the perinatal period. Because our study drew from a larger longitudinal dataset

that included adolescent mood and contextual measures collected prior to pregnancy, we
were uniquely suited to investigate psychosocial factors measured in the pre-pregnancy
period, which has implications for informing preventative care that aims to strengthen

social connection in family and neighborhood contexts during pre-pregnancy periods

(e.g., preadolescence). Interestingly, the types of contextual factors predicting positive
mood during pregnancy differed from those predicting depressed mood. Specifically,
neighborhood support in preadolescence predicted lower depressed mood during pregnancy,
even after accounting for pre-pregnancy mood. Thus, a strong sense of collective efficacy
and neighborhood support in the community setting may help to offset the effects of life
stressors on depressed mood during adolescent pregnancy.

These findings align with studies demonstrating the inverse association between
neighborhood support and depression symptoms among Black adolescents (Matlin et al.,
2011). Our findings extend this work by demonstrating the high relevance of these early
neighborhood-level sources of connection on young Black mothers’ depressed mood during
the transition to pregnancy. These results also highlight the need studies of perinatal health
to expand beyond'the individual and family unit, given the potential protective effects

of neighborhood-level support systems on prenatal mental health. Neighborhood cohesion
and support have been linked to a greater sense of self-efficacy among Black adolescent
girls, which may be partially mediated by a greater ability for parents and adults in the
adolescent’s life to provide social support (Plybon et al., 2003). Future studies should test
the extent to which neighborhood level protective factors influence family dynamics and
pregnant adolescents’ sense of self-efficacy during the transition to motherhood. This work
is particularly relevant for adolescent mothers, who disproportionately live in areas with
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high levels of community stress and may benefit from targeted neighborhood resources
during the sensitive transitional pregnancy and postpartum periods.

Whereas neighborhood support was inversely associated with depressed mood during
pregnancy, adolescents’ trust and attachment with their primary caregiver during

pregnancy was uniquely associated with higher levels of positive valence emotions during
pregnancy. These effects were significant beyond measures of caregiver attachment during
preadolescence (age 11-13, i.e., developmental period before any pregnancies). Thus,

our findings suggest that adolescents’ perceived feelings of trust and attachment with

their caregiver specifically during the transitional pregnancy year may be associated with
the maintenance of positive valence emotions during pregnancy, which has potential
implications for offspring birth outcomes. Our results are consistent with meta-synthesis
reviews of qualitative studies that highlight the importance of having a close and trusting
relationship with a caregiver during pregnancy on adolescent mothers’ mental health
outcomes (Clemmens, 2003). There is evidence that social support tailored to address racial
discrimination is a more powerful buffer of racism-related stress for Black women then
‘general’ social support (Seawell et al., 2014). Given the unique forms of racialized and
gendered stigma that Black women — particularly young Black mothers — can face, a strong
feeling of social connectedness to family could help to buffer this stress. This may be
particularly relevant for pregnant adolescent’s sense of connection with their own mothers,
who may be uniquely placed to provide tailored support specific to the unique gendered and
racialized experiences of young Black mothers. Importantly, our measure of caregiver trust/
attachment was based on adolescent perceptions. Adolescents may vary in their disclosure
about pregnancy with caregivers as well as how openly they discuss pregnancy-related topics
in the family context. Thus, future studies are needed to investigate the different ways in
which pregnant adolescents communicate with their caregivers about pregnancy during this
transitional phase, which could mediate a positive sense of caregiver trust/attachment during
pregnancy.

Consistent with emerging studies of adults, adolescents’ positive mood during pregnancy
emerged as a unique predictor of birth outcomes, such that higher prenatal positive

mood predicted later gestational age at birth and marginally higher birthweight, even

after controlling for positive mood levels in the year before pregnancy. Prenatal positive
mood (but not depressed mood) also indirectly predicted the ratio of positive-to-negative
infant emotions at age 3-months via the total effect of the two birth outcomes. Note,
however, that neither birthweight nor gestational age at birth had a significant independent
effect on infant emotion, and the indirect effect of prenatal positive mood on infant
emotional outcomes was relatively small. Thus, further investigation is needed to replicate
this preliminary model with a larger sample and to explore a broader range of potential
mechanisms that may help to explain potential indirect effects of positive mood during
pregnancy on infant emotional health. Nevertheless, our findings are consistent with studies
of adults highlighting the unique role of positive emotions during pregnancy on offspring
birth outcomes (Voellmin et al., 2013). Importantly, because our study controlled for pre-
pregnancy mood, our results suggest that it may specifically be within-person changesin
positive mood from pre-pregnancy to pregnancy that contribute to birth outcomes rather than
stable individual differences in positive emotions. Given that adolescent pregnancy can be
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considered a stressful life event, stability or increases in positive mood from pre-pregnancy
to pregnancy could be conceptualized as more resilient responses to this life stressor. Indeed,
positive emotions have been shown to have stress-buffering effects on neuroendocrine
functioning (e.g., attenuated cortisol output; Dockray & Steptoe, 2010; Steptoe et al.,

2005), physiological indices during pregnancy that can shape fetal development and early
infant emotionality. Thus, positive mood during adolescent pregnancy may have protective
downstream effects on offspring birth outcomes by helping to buffer fetal exposure to stress
hormones, a hypothesis to be tested in future studies.

Although replication studies are needed, our findings add support to growing literature
showing that maternal experiences of psychological wellbeing during pregnancy can have
unique effects on birth outcomes and potentially indirectly shape the frequency of positive
and negative emotions in infants. The implications of this work are particularly important
for young Black mothers living in under-resourced contexts, given that their experiences

of life stress during this transitional period are compounded by the additional effects

of systemic racism and economic adversity. Studies of adolescent mothers — and young
Black mothers in particular — have disproportionately centered on *‘deficit’ narratives. Our
findings highlight the need for more strength-based approaches to informing mental health
prevention and care during the pre-pregnancy, pregnancy, and postpartum periods. There are
several ways in which strength-based frameworks can be integrated into existing prenatal
care. For example, standard prenatal screenings and preventative mental health interventions
often focus exclusively on prenatal depression or anxiety (Declercq et al., 2021; Kroenke,
2021). However, our findings suggest that it may be equally important to monitor the

lack of or sudden decrease in positive emotions, as well as the availability of emotional
support and connection in family and community settings. Particularly in the context of
chronic exposure to racism and discrimination, the maintenance of positive valence emotions
such as joy, relaxation, and pride and the maintenance of psychosocial strengths such as
family and neighborhood connectedness may play an essential role in promoting stress
resilience during the transitional perinatal period. Screening positive emotions and sources
of emotional connection in family/neighborhood contexts as a standard part of prenatal care
is an important first step to proactively increasing support and improving psychological
wellbeing during pregnancy.

There are only a few strength-based prenatal intervention programs, several of which

were adapted from broader Positive Psychology Interventions (Corno, Espinoza, et al.,
2019). These interventions, which can be delivered in a modular online format to increase
accessibility, aim to improve mental health wellbeing during the perinatal period by
increasing positive emotions (e.g., gratitude, optimism) and social connectedness and
support. Preliminary findings from pilot studies are promising, with evidence that strength-
based interventions can have direct effects on both self-reported stress and physiological
stress (e.g., cortisol) during pregnancy (Corno, Espinoza, et al., 2019; Corno, Molinari,

et al., 2019; Matvienko-Sikar & Dockray, 2017). When designing prenatal interventions
specifically for young Black mothers, it is important to intentionally attend to intersectional
experiences such as gendered anti-Black discrimination and unique forms of stigma and
stereotypes experienced by young Black mothers, which can impact psychological wellbeing
and influence help-seeking behaviors (Belgrave et al., 2000; Nelson et al., 2020). As
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strength-based prenatal interventions continue to develop, there is a need to directly
integrate culturally relevant strengths, such as positive racial and gender identity, culturally
affirming socialization of Black girls and women, and Afrocentric cultural strengths such
as communalism and spirituality, which could provide unique protective effects for young
Black mothers during the prenatal and postpartum periods.

These results should be interpreted in the context of our study’s methodological limitations.
First, although we improved upon prior cross-sectional studies by using a longitudinal
design that included repeated measures of mood across time as well as measures
prospectively collected priorto pregnancy, our study did not use experimental methods,
thus precluding assertions about causality. Second, due to the availability of measures

in the larger longitudinal study (Table S1), trust/attachment with caregiver was the only
psychosocial factor that was able to be assessed both before and during pregnancy.

Future studies that measure neighborhood support and life stress during pregnancy are
needed to elucidate the precise timing effects of these variables. Third, our life stress
measure was designed to provide an overview of overall contextual stressors commonly
experienced by families living in under-resourced communities. Follow-up studies are
needed to further investigate variability in the severity, duration, and type of stressors on
psychological wellbeing during pregnancy. These studies would also be benefit from directly
including race-based stressors, such as experiences of discrimination and microaggressions,
particularly given that these specific forms of stress have been shown to increase during
pregnancy for Black American women (Rosenthal et al., 2014). Information about prior

or current receipt of psychological services is also important to consider in future studies,
given that inequities in service usage and access may partly account for differences in
psychological wellbeing during adolescent pregnancy.

Finally, it is important to note that psychological wellbeing during pregnancy, birth
outcomes, and early differences in infant emotional health are influenced by multiple
developmental pathways and contexts. Although our study did not have measures of the
infant’s father, father involvement needs to be incorporated into future studies given their
influence on young mothers’ psychological wellbeing during pregnancy. In addition, infant
emotions continue to be shaped by the postnatal family environment (Perry et al., 2017).
This may be particularly relevant for adolescent mothers who often live with their caregivers
after childbirth. For example, grandparent involvement has been shown to influence
parenting stress for adolescent mothers, although findings have differed based on family
race-ethnicity and whether or not the grandparent is co-residing in the home (Greenfield,
2011). Adolescent mothers’ relationship quality with their own mothers has also been
shown to influence observed parenting behaviors during parent-infant interactions (Sellers
etal., 2011). Thus, follow-up studies are needed to explore how continued grandparent
involvement influences mother-infant interactions and infant emotional development across
multiple stages of development starting from the prenatal period.

Conclusions

Our findings highlight pregnancy during adolescence as an important transitional period
characterized by changes in psychological wellbeing that may uniquely predict birth
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outcomes and early differences in offspring emotional health. Positive factors linked to
community connectedness, such as neighborhood support, may serve as a protective factor
for depression during adolescent pregnancy, whereas adolescents’ feelings of connection,
trust, and attachment with their own caregivers were associated concurrently with more
positive emotions during pregnancy. Furthermore, positive mood during pregnancy uniquely
predicted birth outcomes and had a small indirect effect on early infant emotional health

via these birth outcomes. Our results support the need for more studies that incorporate
positive health and resilience frameworks to investigate family and neighborhood factors
linked to positive mental health outcomes for pregnant adolescents, particularly young
Black mothers whose experiences of stress during this transitional period are magnified by
additional race-based stressors such as discrimination and institutional racism. This research
will help inform the development of strength-based interventions that address the unique
developmental needs of pregnant adolescents and their infants.
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Developmental Preadolescence Adolescence to emerging adulthood

period (before any adolescent pregnancies) (participants ranged between 14-21 years old at childbirth)

Timepoint Preadolescence —> Pre-pregnancy [ During pregnancy B Birth > Infancy

Age Age 11-13years Age varies Age varies Age varies Infant age 3-months

(range: 13-20 years) (range: 14-20 years) (range: 14-21)

Measures Family/neighborhood context Pre-pregnancy mood Prenatalmood Birth outcomes Infant emotions
assessed beforeany pregnancies +  Positive mood + Positive mood +  Birthweight +  Observed positive/
. Lifestressors + Depressed mood + Depressed mood + Gestational age negative emotions
* Neighborhood support Family contextduring pregnancy
+ Trust/attachment with caregiver * Trust/attachment with caregiver

Figure 1.

Variables included across the study timepoints.
Note. Due to the assessment schedule of the original longitudinal study (see Supplemental
Table S1), two of the contextual measures (life stressors and neighborhood support) were
not available during pregnancy for most participants, and thus only trust/attachment with
caregiver was able to be examined during pregnancy.
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Psychological wellbeing
during pregnancy

Life stressors

Prenatal depressed mood -.02

Offspring outcomes

(controlling for pre-pregnancy levels) -.04

208

Neighborhood support

Prenatal positive mood

Birth weight

Attachment w/ caregiver

A (controlling for pre-pregnancy levels) 26*
9*

Attachment w/ caregiver
during pregnancy

Figure 2.

Path analysis model testing the direct and indirect associations between contextual

Gestational age at
birth

I

Page 21

Infant emotional health
(positive/negative emotions)

factors, psychological wellbeing during pregnancy, and offspring outcomes. Model included
adolescent age at childbirth and pre-pregnancy positive and depressed mood (measured the
year before pregnancy) as covariates. Standardized coefficients of direct effects are shown.
Significant effects are bolded for emphasis. Tp<.10, *<.05, **p<.01.
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Table 2

Primary direct and indirect associations tested in the path analysis model

Variables B (SE) 95% ClI B p

Direct effects

Life stressors in preadolescence — positive mood in pregnancy -.03 (.02) [-.02,.09] -10 .15
Neighborhood support in preadolescence — positive mood in pregnancy -.01(.02) [-.05,.02] -.05 .43
Caregiver trust/attachment in preadolescence — positive mood in pregnancy .01 (.02) [-.03, .05] .05 .55
Caregiver trust/attachment in pregnancy — positive mood in pregnancy .04 (.01) [.01,.07] 19 .01
Life stressors in preadolescence — depressed mood in pregnancy .08 (.12) [-.17, .32] .05 .54

Neighborhood support in preadolescence — depressed mood in pregnancy  -.29 (.12) [-.53,-.06] -.18 .02

Caregiver attachment in preadolescence — depressed mood in pregnancy -.18(.12) [-.41,.06] -12 .14
Caregiver attachment during pregnancy — depressed mood in pregnancy -.15 (.09) [-.34,.03] -.13 .10
Positive mood in pregnancy — Infant gestational age at birth .60 (.27) [.08, 1.12] 26 .02
Depressed mood in pregnancy — Infant gestational age at birth -.01 (.04) [-.10,.07] -.04 .72
Positive mood in pregnancy — Infant birth weight .33(.18) [-.03, .69] .20 .08
Depressed mood in pregnancy — Infant birth weight -.01(.03) [-.06,.05] -.02 .84
Positive mood in pregnancy — Infant emotional health -.13(.17) [-.46,.19] -.08 .43
Depressed mood in pregnancy — Infant emotional health -.02 (.02) [-.07,.02] -.09 .34
Infant gestational age at birth — Infant emotional health .07 (.08) [-.08, .22] 10 .36
Infant birth weight — Infant emotional health .11 (.10) [-.09, .31] 11 .29

Indirect effects

Positive mood during pregnancy — infant emotional health 08 (.03)

(through birth outcomes: infant gestational age at birth and birth weight) (01, .15] 05 .02

Depressed mood during pregnancy — infant emotional health _ _ _
(through birth outcomes: infant gestational age at birth and birth weight) 002(.01)  [~01,.01] 0175

Note. B (SE) = unstandardized coefficient and standard error. 95% CI = 95% confidence interval for unstandardized coefficient. § = standardized
coefficient. Significant effects (v < .05) are bolded for emphasis. All direct and indirect effects adjusted for adolescent age at childbirth and
pre-pregnancy positive and depressed mood (measured the year before pregnancy) as covariates.
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