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Abstract
Objectives

Poor prenatal health is of particular concern among minoritized individuals who may experience adverse
social determinants of health contributing to the intergenerational transmission of health disparities. The
purpose of this study was to investigate associations between psychosocial resources, and mental and
physical health among a prenatal sample, and to explore if these relationships vary by race.

Methods

English-speaking pregnant individuals living in the United States were recruited using Centiment
 (n=340). Participants completed a 121-item cross-sectional survey. We conducted a single- and multi-
group structural equation model to test hypothesized relationships, and then investigated differences by
pregnant White individuals versus Black, Indigenous, and People of Color (BIPOC).

Results

Our �nal single-group model exhibited good model �t (χ2 (43) = 99.07, p<.01, CFI = 0.97, SRMR = 0.04,
and RMSEA = 0. 06 (0.05 - 0.08)). After controlling for demographic characteristics and social
determinants of health, higher levels of mindfulness were statistically signi�cantly related to lower
anxiety and depression scores (both p<.01). Higher levels of social supports were statistically
signi�cantly related to lower anxiety scores. Scale measurement invariance was con�rmed for the multi-
group model and the structural model was statistically signi�cantly different between pregnant White
individuals and BIPOC in this sample (Δ χ2 (27) = 116.71, p <.01).

Conclusions

Identi�cation of core components of psychosocial resource interventions, consideration of upstream
structural determinants, mindfulness and valued-living (MVL)-based strategies, cultural adaptation, and
an emphasis on resilience rather than psychopathology may result in improved prenatal health among
pregnant individuals traditionally underrepresented in research.

Introduction
Prenatal mood disorders are increasingly prevalent with approximately 20% of pregnant individuals
experiencing depression (Yin et al., 2021) and 22%-40% of pregnant people experiencing anxiety
(Grigoriadis et al., 2019). Poor prenatal mental health is associated with a constellation of detrimental
pregnancy, birth, and child developmental outcomes (Dadi et al., 2020; Field, 2017; Nicholson et al.,
2016). For example, clinical levels of prenatal anxiety are correlated with obstetric complications and
poor birth outcomes, such as preeclampsia, premature birth and low birth weight (Abadi-Bavil et al.,
2021; Lu et al., 2020; Staneva et al., 2015). Both prenatal depression and anxiety have the potential to
negatively affect offspring development and childhood outcomes through the embedding of
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environmental exposures, as well as compromised bonding between mother and baby (Göbel et al.,
2018). The interruption of such bonds may result in delayed cognitive function and socioemotional
learning (Bluett-Duncan et al., 2021; Smith et al., 2022), thus perpetuating the intergenerational
transmission of poor mental health.

Poor physical health during pregnancy can similarly be deleterious with respect to both maternal and
child health outcomes. Approximately 27% of pregnant individuals report experiencing at least one
chronic health condition which includes cardiovascular disease, hypertension, cancer, type 2 diabetes,
gestational diabetes, overweight/obesity, respiratory diseases (e.g., asthma) and arthritis (Bernell &
Howard, 2016; Kersten et al., 2014). Among a representative sample of pregnant individuals in the United
States, the most common chronic health conditions were asthma (4.5%), followed by COPD (3.4%),
arthritis (3.0%), and heart disease (3.0%) (Chatterjee et al., 2008). Importantly, pregnant individuals with
at least one CHC were more likely to deliver by cesarean section and give birth to a premature infant
compared to physically healthy pregnant individuals (Kersten et al., 2014). These associations appear to
be stronger among low-resourced and minority populations who are often less likely to be insured and
have access to prenatal care (Chatterjee et al., 2008).

The comorbidity of poor mental and physical health during pregnancy is of particular concern. The
Developmental Origins of Health and Disease (DOHaD) hypothesis suggests that the stressors
experienced during the prenatal period are critical for laying the foundations for growth and development
outcomes (Ben-Shlomo & Kuh, 2002; Gluckman & Hanson, 2004). Within the DOHaD paradigm, studies
are increasingly identifying links between perinatal health and maternal morbidity and disease later in life
for offspring. A recent study found signi�cant interactions between depression, high blood pressure, and
kidney issues among a prenatal sample and that experiencing these comorbidities increased the risk for
poor birth outcomes (Bick et al., 2021; Flynn et al., 2015). This highlights the importance of improving
our understanding of modi�able protective factors that can promote prenatal mental and physical health,
particularly among low-resourced and minority populations. Individuals who are able to acquire and
maintain multi-level resources may be better situated to cope with the demands associated with the
transition to motherhood (Alvaro et al., 2010; Gallo et al., 2009; Hobfoll, 2002, 2011; Hobfoll et al., 2015;
Latendresse, 2009). Psychological (e.g., mindfulness, hope, optimism, self-e�cacy, resilience) and social
(e.g., support from family members, friends, and signi�cant others) resources may aggregate and
interact across the prenatal period to collectively in�uence prenatal, birth and postpartum outcomes
(Cheadle et al., 2020; Dunkel Schetter, 2011; Dunkel Schetter et al., 2013; Hobfoll, 2002) .

Mindfulness is one example of a psychological resource that involves the cultivation of moment-to-
moment and nonjudgmental awareness of one’s present moment experience (Vieten & Astin, 2008).
Numerous studies have found signi�cant associations between mindfulness and prenatal and
postpartum (i.e. perinatal) mental health outcomes (Lever Taylor et al., 2016); however, samples are
fairly homogenous and often lack inclusion of individuals facing socioeconomic disadvantage and racial
and ethnic minority individuals (Burnett-Zeigler et al., 2016; Howard & Khalifeh, 2020; Nillni et al., 2018;
Shi & MacBeth, 2017). Hope, optimism, resilience, and self-e�cacy are additional, malleable
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psychological resources, collectively referred to as psychological capital (psycap), which have been
found to reduce depression, anxiety, and stress in adults (Luthans & Youssef-Morgan, 2017; Rabenu et
al., 2017; Rahimnia et al., 2013; Youssef-Morgan & Luthans, 2015). Though research related to prenatal
psycap and mental and physical health outcomes is lacking, past studies have found that greater
optimism and self-e�cacy are associated with the adoption of healthier coping behaviors, better mental
health, and more positive birth outcomes among pregnant individuals (Dunkel Schetter, 2011; Haslam et
al., 2006; Yali & Lobel, 2002). Harnessing psycap can strengthen positive interactions with the
environment and may be especially critical in shaping stress appraisals to support an adaptive coping
process, translating to decreased stress and depression (Lazarus & Folkman, 1987; Rabenu et al., 2017;
Song et al., 2019) For example, non-pregnant individuals with higher levels of psycap are more likely to
use approach-oriented coping strategies; adoption of these strategies are signi�cantly associated with
positive mental and physical health outcomes (Rabenu et al., 2017). Finally, social support may also
promote prenatal mental and physical outcomes by buffering the detrimental effects of exposure to
adverse life events and social determinants (Tilahune et al., 2022). Speci�c sources of social supports,
including support from family members, friends and signi�cant others, may confer resilience and
adaptive coping behaviors thus translating to positive maternal and child health outcomes during these
sensitive periods (Milgrom et al., 2019; Razurel et al., 2017).

People of color may experience more demands due to adverse life events but often have fewer
resources to respond to these stressors with perpetuates health disparities (Gallo et al., 2009). Providing
strategies to enhance these psychological and/or social resources focus on offering support without
pathologizing (Hendriks et al., 2019); activities may enhance positive thoughts, promote social supports,
and be less stigmatizing compared to traditional psychological supports (Hendriks et al., 2019; Layous et
al., 2014), which may be more appealing to minoritized individuals (Hendriks et al., 2019; Ivtzan et al.,
2016). Unfortunately, disadvantaged communities are often underrpresented in these intervention
studies (Sun et al., 2022). For example, a recent systematic review of 69 mindfulness-based
interventions (MBIs) in the U.S. found that among the 45 studies that reported data on race and income,
76% of participants identi�ed as non-Hispanic White and the majority of participants reported an annual
household income of greater than $40,000 (Waldron et al., 2018).

Although the root social and economic factors must be addressed to successfully eliminate health
disparities, interventions that focus on enhancing multi-level psychosocial resources during early critical
periods (e.g., pregnancy) to better cope with stress may be cost-e�cient and effective strategies to
reduce health inequities. Yet, additional research is needed to analyze linkages between speci�c
psychosocial resources and prenatal mental and physical health outcomes among racially diverse
samples to inform the cultural adaptation of psychosocial resource interventions. These data can then
be used to ensure �t with the target population and to enhance multi-level resource reservoirs during
pregnancy. The purpose of this study was to investigate cross-sectional associations psychosocial
resources and mental and physical health outcomes among a prenatal sample, and to explore if these
relationships vary by race using a structural equation modeling approach. We hypothesize that the
relationships in our �nal structural model will vary by race suggesting that speci�c resources may be
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more protective with respect to prenatal mental and physical health for black, indigenous, and people of
color (BIPOC) versus White individuals.

Methods

Participants
[Insert Table 1 here]

Table 1 presents demographic characteristics for the �nal analytical sample, which consisted of English-
speaking pregnant individuals living in the United States (n = 340). The sample was recruited using
Centiment, an online survey platform that relies on panel recruitment to reach broad and representative
audiences. The average age of the participants was 28.46 (SD = 6.34). Approximately two thirds of the
participants (69%) were White, 21% were Black, 3% were American Indian or Alaskan Native, 2% were
Asian or Paci�c Islander, and 8% reported their race as ‘Other’. Eighteen percent (18%) were Hispanic.
About one third of the participants were single (33%), 45% were married, and 15% had a domestic
partner. Additionally, three quarters (74%) of the sample participants had less than a college degree.

Procedures
All procedures were approved by Colorado Multiple Institutional Review Board (IRB #: 23–0272).
Recruitment was targeted towards social media sites (e.g., Facebook and LinkedIn). To elicit survey
participants, Centiment runs batches of noti�cations to speci�c subgroups of individuals (based on
eligibility criteria) throughout the �elding window of a survey. These noti�cations include a combination
of both email and push noti�cations based on participant preferences. Participants only see the
estimated length of the survey and the reward that they stand to earn before reviewing the survey
content. No other information regarding the survey, its subject matter, or how to qualify for the survey is
provided in order to avoid selection bias. Individuals are compensated via PayPal accounts. The study
consent and survey were administered via Research Electronic Data Capture (REDCap)(Harris et al.,
2009). REDCap is a secure, web-based application designed to support data capture for research
studies. Participants were recruited over a 2-week period in December of 2022.

Measures
Participants completed a 121-item survey which consisted of questions related to demographic
characteristics and social determinants of health, as well as validated tools to assess psychological and
social resources, and mental and physical health outcomes. The survey took approximately 15 minutes
to complete.

Demographic Characteristics and Social Determinants of
Health (SDoH)
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Demographic characteristics and SDoH were assessed via the following variables: age (continuous),
ethnicity (non-Hispanic versus Hispanic), race (White, Black or African American, American Indian or
Alaskan native, Asian or Paci�c Islander, or other), marital status (single, divorced or separated, married,
domestic partner, other), income (continuous) and highest level of education (less than high school,
some high school, completed high school, associate’s degree, some college, completed college, beyond
college). An additional social determinant, food insecurity, was operationalized via a one-item
yes(1)/no(0) question: During the last 12 months, did you ever eat less than you felt you should because
there wasn’t enough money to buy food? To capture the experience of adverse life events, a sum score
was created from the 15-items that comprise the PRAMS questionnaire stressful life events scale
(Shulman et al., 2018) which asks the following question: During the past 12 months, have any of the
following things happened to you? Response options included: 1) A close family member was very sick
and had to go into the hospital, 2) I got separated or divorced from my husband or partner, 3) I moved to
a new address, 4) I was homeless or had to sleep outside, in a car, or in a shelter, 5) My husband or
partner lost their job, 6) I lost my job even though I wanted to keep working, 7) My husband, partner, or I
had a cut in work hours or pay, 8) I was apart from my husband or partner due to military deployment or
extended work-related travel, 9) I argued with my husband or partner more than usual, 10) My husband or
partner said they didn’t want me to be pregnant, 11) I had problems paying the rent, mortgage, or other
bills, 12) My husband, partner, or I went to jail, 13) Someone very close to me had a problem with drinking
or drugs, 14) Someone very close to me died, and 15) Other.

Psychosocial Resources
Psychological Capital and Social Supports were investigated as latent variables. The Compound Psycap
Scale (CPC-12) is a 12-item scale that measures self-e�cacy, hope, optimism, and resilience (Lorenz et
al., 2016). Responses are captured via a 6-item Likert scale (strongly disagree – strongly agree). It is a
comprehensive, validated measure of psycap in the general adult population (α = .80) (Lorenz et al.,
2016; Lorenz et al., 2022). The Multidimensional Scale of Perceived Social Support is a 12-item scale
that measures three sources of social support (friends, family, signi�cant other) on a 5-point Likert scale.
The tool shows an internal consistency of 0.90–0.94 in a prenatal sample (Zimet et al., 1990).
Mindfulness was operationalized as a measured variable using the 5-item Mindfulness Attention
Awareness Scale (MAAS-5) assessed on a 6-point Likert scale. The tool shows high internal validity (α 
= .89-.93) (MacKillop & Anderson, 2007; Osman et al., 2016).

Outcomes
Depression, anxiety, and chronic health conditions were investigated as outcome variables. The Patient
Health Questionnaire-8 (PHQ-8) (α = 0.85) is a widely used 8-item validated diagnostic measure for
depressive disorders (Kroenke et al., 2009). It shows high validity and reliability when using a cutoff
score of 10. The Generalized Anxiety Disorder-7 scale is a 7-item brief measure of anxiety. When applied
to a prenatal population, it shows high reliability (α = 0.89) and yielded a sensitivity of 73.3% and a
speci�city of 67.3% (Spitzer et al., 2006). To assess the prevalence of chronic health conditions, a one-
item question asked, “Are you currently experiencing any of the following chronic health conditions?”
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Responses included: asthma, gestational diabetes, high blood sugar, overweight/obesity, and high blood
pressure, and were assessed dichotomously (no = 0; yes = 1). A sum score was created ranging from 0 to
5.

Data analyses
To explore the primary research question, all variables of interest were examined for missing data and
multivariate outliers using missing value analysis and review of Mahalanobis Distances; 13 records were
identi�ed as outliers based on comparison to chi square distributions (values of < .001). However, results
were unchanged after the exclusion of these records, so we retained all data. We investigated patterns of
missing values for all variables included in our �nal models. Percent missingness ranged from 6.8–
11.5%; however, Little’s Missing Completely At Random test (MCAR) (Little, 1988) provided evidence that
data were missing complete at random (X2 (49, N = 340) = 49.35, p = .46) so full information maximum
likelihood estimator was used to account for all available data. Demographic characteristics and SDoH
including, age, race, ethnicity, education, the experience of adverse life events and food insecurity, were
controlled for in the hypothesized model. Race was dichotomized (White (0), Black, Indigenous, and
other People of Color (BIPOC (1)) and the categorical variables of education (high school degree or lower
(0), some college or an associate degree (1), college degree or higher (2)), and marital status (single (0),
married or partnered (1)) were collapsed for analyses due to small sample sizes. The number of adverse
life events experienced was recoded for all analyses; a reported experience of 5 or more stressors were
collapsed into one category (range = 0–5).

First, we conducted con�rmatory factor analysis to assess the psychometric properties of the two latent
constructs (i.e., psychological capital, social supports). Once these measurement analyses were
completed, univariate distributions (means, standard deviations, and graphical displays), assumptions of
normality, linearity, and homoskedasticity, and bivariate associations between all key variables were
explored (Fife, 2020). We used structural equation modeling (SEM) to test hypothesized relationships
simultaneously in a single model, while controlling for covariates (Kline, 2004). The model was analyzed
using maximum likelihood estimation with robust standard errors in MPlus version 8.4 (Muthén &
Muthén, 2017). Results were interpreted using standardized beta (β) and 95% con�dence intervals (CIs),
in addition to p values. Parameter estimates for path coe�cients were tested for statistical signi�cance;
alpha was set at .05. Model �t was compared using the Bayesian information criterion index (BIC)
among nested models to identify the best �tting model. Additional �t indices were used to determine if
the hypothesized model �t well with the sample data. Speci�cally, root mean square error of
approximation (RMSEA) < .08, and a narrow 90% con�dence interval around RMSEA were indicatives of
good �t (Byrne, 2013; Kenny et al., 2015). Comparative �t index (CFI) that was close to 0.95 was
considered superior �t, values below 0.90 were regarded as poor �t, and Standardized Root-Mean-Square
Residual (SRMR) of .08 or less were considered good �t (Byrne, 2013). Once we identi�ed our �nal
model, we conducted a multi-group analysis to investigate differences in the hypothesized structural
model by race. Prior to multi-group structural modeling, measurement invariance was explored and
con�rmed to ensure that the estimated factors were measuring the same underlying latent construct
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within each racial group. We calculated the change in chi square between the free and constrained
models to determine if the structural models were statistically signi�cantly different between White
individuals versus BIPOC.

Results
Table 1 presents the prevalence of social determinants of health and adverse life events in the �nal
analytical sample (n=340). Almost half of the sample (44%) reported experiencing food insecurity in the
past 12 months. Twenty-six percent (26%) of the sample reported experiencing no adverse life events in
the past 12-months, whereas 20% reported experiencing 1, 15% reported experiencing 2, 15% reported
experiencing 3, 9% reported experiencing 4, and 15% reported experiencing 5 or more external stressors
in the past 12-months. Thirty eight percent (44%) of the sample met the criteria for clinical rates of
depression and 38% of the sample met the criteria for clinical rates of anxiety (both based on clinical cut-
offs of 10 or greater). Approximately 1/3 of participants reported experiencing no chronic health
conditions (33%), 38% reported experiencing 1, 24% reported experiencing 2, 11% reported experiencing
3, 4% reported experiencing 4, and 1% reported experiencing all 5 chronic health conditions.

[Insert Table 2 here]

Table 2 displays Pearson’s correlations between all predictor and outcome variables. Hope and optimism
were signi�cantly and negatively correlated with depression (hope: r = -.12, optimism: r = -.20, both p <
.05), anxiety (hope: r = -.14, optimism: r = -.20, both p < .05), and the number of chronic health conditions
(hope: r = -.14, optimism: r = -.15, both p < .05). Self-e�cacy was signi�cantly correlated with the number
of chronic health conditions (r=-.12, p<.05). Overall psycap was signi�cantly correlated with the number
of chronic health conditions (r=-.13, p<.05) and mindfulness was signi�cantly correlated with depression
(r=-.27), anxiety (r=-.24), and the number of chronic health conditions (r=-.16) (all p<.01). Social support
from friends, family members and signi�cant others, as well as overall social support were signi�cantly
correlated with depression and anxiety (r values range from -.21 to -.24, all p<.01). The number of
adverse life events experienced was signi�cantly associated with all outcomes (depression: r=.34,
anxiety: r=.27, chronic health conditions: r=.26, all p<.01). Depression and anxiety were strongly
correlated (r=.83, p<.01); depression (r=.30) and anxiety (.40) were both moderately correlated with the
number of chronic health conditions (p<.01). 

[Insert Figure 1 here]

CFA �ndings con�rmed the overall measurement model theory for each of the two latent variables; hope,
optimism, self-e�cacy and resilience loaded on the latent factor of psychological capital and friend,
family, and signi�cant other support loaded on the latent factor of social support. Fit statistics of this
�nal two-factor model suggested good model �t (χ2 (13) = 23.71, p=.04, CFI = 0.99, SRMR = 0.03, and
RMSEA = 0. 05 (.01 - 0.08)). Standardized estimates from our �nal structural equation model are
displayed in Figure 1. To simplify the �nal model, only statistically signi�cant pathways are displayed. We
excluded age, education, and marital status due to a lack of associations with both exogenous and
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endogenous variables of interest and model �t statistics in our �nal model. We investigated �t indices,
which suggested that the �nal hypothesized model had an acceptable �t with the sample data (χ2 (43) =
99.07, p<.01, CFI = 0.97, SRMR = 0.04, and RMSEA = 0. 06 (0.05 - 0.08)). Experiencing food insecurity
(anx: β = .26, SE= .06; dep: β = .25, SE= .06) and higher numbers of adverse life events (anx: β=.15, SE=
.05; dep: β =.23, SE= .05) were statistically signi�cantly associated with elevated anxiety and depression
scores (both p<.01). Higher levels of mindfulness was statistically signi�cantly related to lower anxiety
(β = -.17, SE= .06) and lower depression (β = -.20, SE= .05) scores (both p<.01). Higher levels of social
supports were statistically signi�cantly related to lower anxiety scores (β = -.14, SE= .07, p<.05), though
not signi�cantly associated with depression scores or chronic health conditions. Though psycap was
moderately correlated with both mindfulness (r=.34), and social supports (r=.44), it was not
independently associated with any of the outcomes (p values range from .13 to .49). No psychosocial
resources were statistically signi�cantly related to the number of chronic health conditions in the �nal
single-group model.

[Insert Table 3 here]

Findings from the multi-group analyses are presented in Table 3. Scale measurement invariance was
con�rmed (χ2 (36) = 45.70, p=.13, CFI = 0.99, SRMR=0.06, and RMSEA=0. 04 (.00 - 0.07)) and the
structural model was statistically signi�cantly different between pregnant White individuals and BIPOC in
this sample (Δ χ2 (27) = 116.71, p <.01). Among BIPOC, higher levels of social supports were statistically
signi�cantly related to lower anxiety (β = -.32, SE= .12) and lower depression (β = -.26, SE=.12) scores
(both p<.05); however, these associations were no longer statistically signi�cant among the White
sample. Additionally, among BIPOC, higher levels of psycap were statistically signi�cantly associated
with lower numbers of chronic health conditions (β = -.28, SE= .13, p=.03). Though mindfulness remained
a statistically signi�cant predictor of positive mental health outcomes in both groups, parameter
estimates suggest a stronger relationship among BIPOC compared to their White counterparts (BIPOC
anx: β = -.29, SE= .11, p<.01; BIPOC dep: β = -.23, SE= .11, p=.03). 

Discussion
This study represents one of the �rst attempts to investigate associations between multi-level
psychosocial resources, and physical and mental health outcomes in a sample of pregnant individuals,
and how these relationships may vary by race. All psychosocial resources included in the models (i.e.
mindfulness, psychological capital, and social support) were moderately correlated. In our single-group
model, we found that mindfulness was statistically signi�cant and inversely associated with prenatal
anxiety and depression scores, and social supports were statistically signi�cant and inversely
associated with prenatal anxiety scores, after controlling for food insecurity and adverse life events.
None of the psychosocial resources were statistically signi�cantly associated with the number of
chronic health conditions in the �nal single group model. Our multi-group model found that mindfulness,
psychological capital, and social supports were statistically signi�cant and inversely associated with
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anxiety, depression, and chronic health conditions among pregnant BIPOC; only mindfulness remained
statistically signi�cant with respect to the mental health outcomes among White individuals.

The �ndings from our single-group model align with past studies that suggest MBIs have a positive
effect on prenatal mental health, though many studies have been conducted among high-income,
predominantly White samples (Sun et al., 2022). Speci�cally, the use of Mindfulness-Based Cognitive
Therapy (MBCT) and Mindfulness-Based Stress Reduction (MBSR) have been found to be e�cacious
psychosocial interventions for prenatal mental health through the targeting of mindfulness (Kuyken et
al., 2008; Kuyken et al., 2010; Ma & Teasdale, 2004) (Kabat-Zinn, 1982). These prenatal MBIs may
promote positive mental well-being via reductions in stress (Felder et al., 2018; Keng et al., 2011;
Matvienko-Sikar et al., 2016; Shapiro et al., 2008). One potential pathway linking MBIs and reduced
anxiety and depression is through adaptive coping mechanisms (Machado et al., 2021). For example, a
recent integrative literature review of MBIs found that participating in mindfulness-based strategies
during pregnancy led to increases in positive framing, acceptance, and instrumental and emotional
support (all examples of adaptive coping techniques) (Carver, 1997). MBIs also encourage re�ection,
mindfulness, and awareness of the present moment, which may translate to an increased use of active
coping strategies (Lavender et al., 2016). Though these coping strategies may also be related to health
behaviors that contribute to decreased risk for chronic health conditions during pregnancy (e.g., mindful
eating and movement (Youngwanichsetha et al., 2014)), we did not �nd signi�cant associations between
mindfulness and chronic health conditions in our models.

MBIs may be particularly effective at optimizing prenatal mental health, even after accounting for
signi�cant stress exposures and adverse social determinants, because of the neuroplasticity of the brain
during pregnancy. Neuroplasticity is the ability of one’s mind to adapt and change as a result of stimuli
through reorganization of structure and function (Puderbaugh & Emmady, 2023). Neuroplasticity is
elevated during the perinatal period (Pawluski et al., 2016) to biologically allow for pregnant and
postpartum individuals to adapt to their new roles and develop protective and caring maternal instincts
(Barba-Müller et al., 2019). Due to this increased plasticity, neurogenesis and synaptic remodeling
creates the potential for new thoughts, emotions, and habits (Roshan-Milani et al., 2021). The
susceptibility of “learned helplessness” (Cabib et al., 2020), depression and anxiety, along with other
stress-based mental illnesses is high, and this vulnerability to negative thoughts and behaviors is known
as maladaptive neuroplasticity (Peterson, 2012). Fortunately, this increased plasticity can be also create
potential for positive adaptation, and there is an opportunity for adaptive coping behaviors to be easily
acquired (Cabib et al., 2020). Fostering neuroplasticity through mind-body techniques beginning during
pregnancy can support a more adaptive transition and increase individuals’ ability to cope with the
stressors associated with this adjustment thus promoting positive mental health and well-being.

Interestingly, though psycap was signi�cantly correlated with both mindfulness and social supports, this
psychological construct was not independently associated with any of the outcome variables in our �nal
single-group model. This contradicts some past studies that have evaluated psycap interventions (PCIs)
and found that these are evidence-based approaches that bolster psycap and positively impact
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numerous mental health outcomes in non-pregnant samples (Avey et al., 2009; Luthans et al., 2007;
Luthans & Youssef-Morgan, 2017; Youssef-Morgan & Luthans, 2015). Speci�cally, PCIs have been found
to increase job satisfaction, job engagement, mental health and well-being and decrease stress and
substance use (Newman et al., 2014; Rabenu et al., 2017). However, PCIs have primarily been tested in
organizational settings with employee and student populations (Dello Russo & Stoykova, 2015; Lupșa et
al., 2020; Luthans et al., 2008). No studies have investigated associations between psycap and prenatal
mental health or adapted PCIs speci�cally for prenatal populations. A possible hypothesis that warrants
future investigation is that mindfulness may be more e�cacious in mitigating negative perinatal health
outcomes such as anxiety(Shi & MacBeth, 2017), whereas psycap may be a stronger predictor of
�ourishing and positive health outcomes (e.g. well-being, work and life satisfaction)(Youssef‐Morgan &
Luthans, 2015). Though our �ndings suggest that psycap may support multi-level resource acquisition
and thus help to mitigate a cascade of personal and/or social losses that often occur in the perinatal
period, MBIs may be more e�cacious with respect to mitigating prenatal depression and anxiety
compared to PCIs.

In this sample, social resources were found to decrease the risk of experiencing prenatal anxiety. These
�ndings align with extensive literature that demonstrates the bene�cial in�uence of social support on
prenatal mental health and neonatal outcomes (Zhou et al., 2017). A recent study of 2,341 pregnant
individuals found that lacking social support, particularly from partners/signi�cant others, was
associated with elevated depressive symptoms and that these individuals were also less likely to access
prenatal care (Sidebottom et al., 2017). A systematic review of 64,449 pregnant individuals found a
signi�cant relationship between low social support and prenatal mood disorders, including both
depression and anxiety (Bedaso et al., 2021). A �nal study measured reassurance of worth and reliable
alliance, which are two aspects of social support, and found that they were strongly correlated with both
depression and anxiety in pregnancy (Milgrom et al., 2019).

Multi-group analyses suggest that psychosocial resource interventions that target mindfulness,
psychological capital and various sources of social support may be particularly protective for pregnant
BIPOC and be associated with better mental and physical health outcomes. A meta-analysis of 17
studies examining prenatal MBIs found signi�cant improvements in depressive symptoms (Lever Taylor
et al., 2016). However, effects were generally small-to-moderate, often treatment-oriented rather than
prevention-oriented (Nillni et al., 2018), and few interventions are targeted speci�cally towards promoting
multi-level resources (Matvienko-Sikar et al., 2016; Sin & Lyubomirsky, 2009). Very few MBIs have studied
the impact on both mental and physical health outcomes during pregnancy. Though insu�cient studies
exist related to the implementation of MBIs and psychosocial interventions among low-resourced
individuals, a systematic review investigated 24 RCTs that were implemented with low-income
individuals and found that MBIs resulted in a small but statistically signi�cant improvement in mental
health and well-being outcomes compared to controls. An alternative study implemented an MBI among
high-risk pregnant individuals experiencing external stressors and multiple physical and mental health
comorbidities found that the program signi�cantly decreased anxiety levels (Waldron et al., 2018). The
relationships between social support and prenatal mood disorders in racial and ethnic minority
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individuals is also unclear. A large recent study that sought to investigate these relationships found that
higher levels of social support decreased the risk for experiencing perinatal depression and that these
effects did not differ by race or ethnicity (Pao et al., 2019). However, an alternative study found that MBIs
that had a higher proportion of BIPOC had larger effect sizes which aligns with the �ndings in the current
study (Sun et al., 2022). Similarly, we found that social support may be associated with a decreased risk
of experiencing both depression and anxiety speci�cally among pregnant BIPOC, thus highlighting the
need for future work to investigate additional types (e.g., instrumental, emotional) and sources (e.g.,
family, friend, signi�cant other, healthcare provider) of social resources that are most protective among
pregnant people of color (Pao et al., 2019). Finally, within the BIPOC subsample, higher levels of psycap
were associated with lower numbers of chronic health conditions. Additional work is needed for further
investigate this relationship but psycap, and self-e�cacy, optimism and hope in particular, may be
positively associated with health literacy and the adoption of healthy behaviors translating to decreased
risk for chronic health conditions (O'Leary, 1985; Schiavon et al., 2017).

Rigorous cultural adaptation of current psychosocial interventions to address the needs of minoritized
individuals is paramount since most of these interventions have been tested in middle- to high-income,
White samples. This necessitates the need for qualitative research to better understand how to increase
engagement, participation and adherence, as well as adaptation frameworks to ensure interventions are
adapted and implemented using community-centered approaches (Hwang, 2009). Adaptations should
account for the inherent strengths and lived experiences of stress, the comorbidity of mental and
physical health outcomes, and the multi-level resources that are needed to decrease structural-related
gaps in prevention and treatment programs (Crane et al., 2017). A past study suggests that the inclusion
of culturally-relevant and culturally-validated instruments as outcome measures (e.g., acculturation,
mistrust, trauma, discrimination) may further inform the mechanisms linking psychosocial resource
interventions and well-being outcomes among individuals experiencing discrimination (Sun et al., 2022).

Our �ndings reinforce the need for psychosocial interventions that target multi-level resources. This is
echoed by a recent study that suggest individuals experiencing signi�cant structural demands may
bene�t from a multi-level intervention that addresses individual- interpersonal- and community-level
factors affecting physical and mental health outcomes (Sun et al., 2022). Because racism-related stress
during pregnancy is associated with signi�cant mental health costs and maternal morbidity and
mortality outcomes, mindfulness and valued living (MVL)-based strategies may be protective by
targeting stress appraisals, speci�cally related to the experience of discrimination. For example, a recent
study suggests that MVL-based strategies for people of color may result in the acquisition of new
psychological resources including self-compassion, coping, �exibility, and engagement in values-based
actions which may increase individuals resource reservoirs during pregnancy and protect again poor
perinatal mental health outcomes (Martinez et al., 2022).

A recent meta-analysis of prenatal psychosocial interventions highlighted the need for more research to
establish when, which, how and for whom these interventions can be suitable (Corno et al., 2019). In
further support of this need, the World Health Organization (WHO) has recently emphasized the priority
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of expanding the concept of health and embracing a perspective that maximizes population mental
health and well-being (WHO, 2018). Speci�cally, the WHO coined the concept of a ‘positive pregnancy
experience’ which includes not only the treatment of diseases, but also prevention and well-being
promotion. Theoretically and practically, there is a gap in our knowledge regarding identi�cation and
understanding of how multi-level protective factors may reduce mental and physical illness and optimize
well-being among low-resourced and minority communities.

Though this study has signi�cant strengths, it is not without limitations. The sample is not representative
of all pregnant individuals in the United States due to the convenience sampling approach using for
recruitment. Panel recruitment also may impact the transparency of the data and could present
challenges related to data quality. However, our �ndings con�rm much of the past literature that
investigated singular resources (e.g., mindfulness) and associations with prenatal mental health
outcomes. Additionally, these data are cross-sectional, thus limiting our interpretation of causality.

Future Research
Individuals who acquire and maintain a resource reservoir may be more likely to utilize adaptive coping
mechanisms to combat stress, thus exhibiting resistance to disadvantage and resulting in positive
health outcomes (Gallo et al., 2009; Hobfoll, 2002, 2011). As resources travel in caravans and collectively
impact mental health and well-being, our �ndings con�rm studies that suggest a “shotgun” approach in
which individuals practice cultivating several multi-level resources across the prenatal period may be
more effective than focusing on one particular resource (Phan et al., 2020; Sin & Lyubomirsky, 2009).
Future work should further investigate promising psychosocial resources, such as gratitude, cognitive
and structural social capital, and neighborhood attachment, that may further promote positive mental
and physical health outcomes and overall well-being during pregnancy. Moreover, past literature
suggests mixed �ndings regarding the acceptability of current MBIs among the BIPOC community (Sun
et al., 2022). Identi�cation of core components of these interventions, consideration of upstream
structural determinants and MVL-based strategies, cultural adaptation, and an emphasis on resilience
rather than psychopathology may result in larger effect sizes and improved prenatal mental and physical
health outcomes as well as overall well-being among pregnant individuals traditionally underrepresented
in research.

Declarations
Funding: This work was supported by the NATIONAL INSTITUTE ON MINORITY HEALTH AND HEALTH
DISPARITIES (5K01MD016928-02) and (NIH/NCATS Colorado CTSA Grant Number UL1 TR002535)

Con�ict of Interest: The authors declare that they have no con�ict of interest. 

Ethics Approval: All procedures were approved by the Colorado Multiple Institutional Review Board. 

Consent to participate: All individuals consented to participate in this study. 



Page 14/21

Consent for publication: n/a 

Data availability statement: Data is available from the authors upon request. 

Code Availability: Code is available from the authors upon request. 

Author Contribution
C.F. wrote the main manuscript text and prepared the �gures and tables. S.S. supported the data
analysis and reviewed the manuscript. J.L. support interpretation of �ndings and reviewed the
manuscript.

References
1. Abadi-Bavil D, Shari� N, Rashidian T, Pakzad R. Association of psychological factors with chance of

developing preeclampsia: A systematic review and meta-analysis. Sci J Kurdistan Univ Med Sci.
2021;26(1):123–35.

2. Alvaro C, Lyons RF, Warner G, Hobfoll SE, Martens PJ, Labonté R, Brown ER. Conservation of
resources theory and research use in health systems. Implement Sci. 2010;5(1):1–20.

3. Avey JB, Luthans F, Jensen SM. Psychological capital: A positive resource for combating employee
stress and turnover. Hum Resour Manag. 2009;48(5):677–93.

4. Barba-Müller E, Craddock S, Carmona S, Hoekzema E. Brain plasticity in pregnancy and the
postpartum period: links to maternal caregiving and mental health. Arch Women Ment Health.
2019;22(2):289–99.

5. Bedaso A, Adams J, Peng W, Sibbritt D. The relationship between social support and mental health
problems during pregnancy: a systematic review and meta-analysis. Reproductive health.
2021;18(1):1–23.

�. Ben-Shlomo Y, Kuh D. A life course approach to chronic disease epidemiology: conceptual models,
empirical challenges and interdisciplinary perspectives. Int J Epidemiol. 2002;31(2):285–93.
https://www.ncbi.nlm.nih.gov/pubmed/11980781.

7. Bernell S, Howard SW. Use your words carefully: what is a chronic disease? Front public health.
2016;4:159.

�. Bick D, Ashworth DC, Mayer F, TAYLOR C. High-risk Pregnancy due to Mental and Physical Co-
morbidity. The Continuous Textbook of Women’s Medicine Series. Module: Obstetrics. Volume: 7–
Maternal mental health in pregnancy. The Global Library of Women’s Medicine (GLOWM); 2021.

9. Bluett-Duncan M, Kishore MT, Patil DM, Satyanarayana VA, Sharp H. (2021). A systematic review of
the association between perinatal depression and cognitive development in infancy in low and
middle-income countries. PLoS ONE, 16(6), e0253790.



Page 15/21

10. Burnett-Zeigler I, Schuette S, Victorson D, Wisner KL. Mind–body approaches to treating mental
health symptoms among disadvantaged populations: A comprehensive review. J Altern
Complement Med. 2016;22(2):115–24.

11. Byrne BM. Structural equation modeling with Mplus: Basic concepts, applications, and
programming. routledge; 2013.

12. Cabib S, Campus P, Conversi D, Orsini C, Puglisi-Allegra S. Functional and dysfunctional
neuroplasticity in learning to cope with stress. Brain Sci. 2020;10(2):127.

13. Carver CS. You want to measure coping but your protocol’too long: Consider the brief cope. Int J
Behav Med. 1997;4(1):92–100.

14. Chatterjee S, Kotelchuck M, Sambamoorthi U. Prevalence of chronic illness in pregnancy, access to
care, and health care costs: implications for interconception care. Women's Health Issues.
2008;18(6):S107–16.

15. Cheadle AC, Ramos IF, Schetter CD. (2020). Stress and resilience in pregnancy. Wiley encyclopedia
health Psychol, 717–23.

1�. Corno G, Espinoza M, Maria Baños R. A narrative review of positive psychology interventions for
women during the perinatal period. J Obstet Gynaecol. 2019;39(7):889–95.

17. Crane RS, Brewer J, Feldman C, Kabat-Zinn J, Santorelli S, Williams JMG, Kuyken W. What de�nes
mindfulness-based programs? The warp and the weft. Psychol Med. 2017;47(6):990–9.

1�. Dadi AF, Miller ER, Bisetegn TA, Mwanri L. Global burden of antenatal depression and its association
with adverse birth outcomes: an umbrella review. BMC Public Health. 2020;20(1):1–16.

19. Dello Russo S, Stoykova P. Psychological capital intervention (PCI): A replication and extension.
Hum Res Dev Q. 2015;26(3):329–47.

20. Dunkel Schetter C. Psychological science on pregnancy: stress processes, biopsychosocial models,
and emerging research issues. Ann Rev Psychol. 2011;62:531–58.

21. Dunkel Schetter C, Schafer P, Lanzi RG, Clark-Kauffman E, Raju TN, Hillemeier MM, Network CCH.
Shedding light on the mechanisms underlying health disparities through community participatory
methods: The stress pathway. Perspect Psychol Sci. 2013;8(6):613–33.

22. Felder JN, Roubinov D, Bush NR, Coleman-Phox K, Vieten C, Laraia B, Adler NE, Epel E. Effect of
prenatal mindfulness training on depressive symptom severity through 18‐months postpartum: A
latent pro�le analysis. J Clin Psychol. 2018;74(7):1117–25.

23. Field T. Prenatal anxiety effects: a review. Infant Behav Dev. 2017;49:120–8.

24. Fife D. The eight steps of data analysis: A graphical framework to promote sound statistical
analysis. Perspect Psychol Sci. 2020;15(4):1054–75.

25. Flynn HA, McBride N, Cely A, Wang Y, DeCesare J. Relationship of prenatal depression and
comorbidities to infant outcomes. CNS Spectr. 2015;20(1):20–8.

2�. Gallo LC, de Los Monteros KE, Shivpuri S. Socioeconomic status and health: what is the role of
reserve capacity? Curr Dir Psychol Sci. 2009;18(5):269–74.



Page 16/21

27. Gluckman PD, Hanson MA. Developmental origins of disease paradigm: a mechanistic and
evolutionary perspective. Pediatr Res. 2004;56(3):311–7.
https://doi.org/10.1203/01.PDR.0000135998.08025.FB.

2�. Göbel A, Stuhrmann LY, Harder S, Schulte-Markwort M, Mudra S. The association between maternal-
fetal bonding and prenatal anxiety: An explanatory analysis and systematic review. J Affect Disord.
2018;239:313–27.

29. Grigoriadis S, Graves L, Peer M, Mamisashvili L, Tomlinson G, Vigod SN, Dennis C-L, Steiner M,
Brown C, Cheung A. A systematic review and meta-analysis of the effects of antenatal anxiety on
postpartum outcomes. Arch Women Ment Health. 2019;22(5):543–56.

30. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture
(REDCap)—a metadata-driven methodology and work�ow process for providing translational
research informatics support. J Biomed Inform. 2009;42(2):377–81.

31. Haslam DM, Pakenham KI, Smith A. Social support and postpartum depressive symptomatology:
The mediating role of maternal self-e�cacy. Infant mental health J. 2006;27(3):276–91.

32. Hendriks T, Warren MA, Schotanus-Dijkstra M, Hassankhan A, Graafsma T, Bohlmeijer E, de Jong J.
How WEIRD are positive psychology interventions? A bibliometric analysis of randomized controlled
trials on the science of well-being. J Posit Psychol. 2019;14(4):489–501.

33. Hobfoll SE. Social and psychological resources and adaptation. Rev Gen Psychol. 2002;6(4):307–24.

34. Hobfoll SE. (2011). Conservation of resources theory: Its implication for stress, health, and
resilience.

35. Hobfoll SE, Stevens NR, Zalta AK. Expanding the science of resilience: Conserving resources in the
aid of adaptation. Psychol Inq. 2015;26(2):174–80.

3�. Howard LM, Khalifeh H. Perinatal mental health: a review of progress and challenges. World
Psychiatry. 2020;19(3):313–27.

37. Hwang W-C. The Formative Method for Adapting Psychotherapy (FMAP): A community-based
developmental approach to culturally adapting therapy. Prof Psychology: Res Pract. 2009;40(4):369.

3�. Ivtzan I, Young T, Martman J, Jeffrey A, Lomas T, Hart R, Eiroa-Orosa FJ. Integrating mindfulness into
positive psychology: A randomised controlled trial of an online positive mindfulness program.
Mindfulness. 2016;7(6):1396–407.

39. Kabat-Zinn J. An outpatient program in behavioral medicine for chronic pain patients based on the
practice of mindfulness meditation: theoretical considerations and preliminary results. Gen Hosp
Psychiatry. 1982;4(1):33–47. https://doi.org/10.1016/0163-8343(82)90026-3.

40. Keng S-L, Smoski MJ, Robins CJ. Effects of mindfulness on psychological health: A review of
empirical studies. Clin Psychol Rev. 2011;31(6):1041–56.

41. Kenny DA, Kaniskan B, McCoach DB. The performance of RMSEA in models with small degrees of
freedom. Sociol methods Res. 2015;44(3):486–507.



Page 17/21

42. Kersten I, Lange AE, Haas JP, Fusch C, Lode H, Hoffmann W, Thyrian JR. Chronic diseases in
pregnant women: prevalence and birth outcomes based on the SNiP-study. BMC Pregnancy
Childbirth. 2014;14(1):1–13.

43. Kroenke K, Strine TW, Spitzer RL, Williams JB, Berry JT, Mokdad AH. The PHQ-8 as a measure of
current depression in the general population. J Affect Disord. 2009;114(1–3):163–73.

44. Kuyken W, Byford S, Taylor RS, Watkins E, Holden E, White K, Barrett B, Byng R, Evans A, Mullan E.
Mindfulness-based cognitive therapy to prevent relapse in recurrent depression. J Consult Clin
Psychol. 2008;76(6):966.

45. Kuyken W, Watkins E, Holden E, White K, Taylor RS, Byford S, Evans A, Radford S, Teasdale JD,
Dalgleish T. How does mindfulness-based cognitive therapy work? Behav Res Ther.
2010;48(11):1105–12.

4�. Latendresse G. The interaction between chronic stress and pregnancy: preterm birth from a
biobehavioral perspective. J Midwifery Women's Health. 2009;54(1):8–17.

47. Lavender TJ, Ebert L, Jones D. An evaluation of perinatal mental health interventions: An integrative
literature review. Women Birth. 2016;29(5):399–406.

4�. Layous K, Chancellor J, Lyubomirsky S. Positive activities as protective factors against mental
health conditions. J Abnorm Psychol. 2014;123(1):3.

49. Lazarus RS, Folkman S. Transactional theory and research on emotions and coping. Eur J Pers.
1987;1(3):141–69.

50. Lever Taylor B, Cavanagh K, Strauss C. The effectiveness of mindfulness-based interventions in the
perinatal period: a systematic review and meta-analysis. PLoS ONE. 2016;11(5):e0155720.
https://doi.org/https://doi.org/10.1371/journal.pone.0155720.

51. Little RJ. A test of missing completely at random for multivariate data with missing values. J Am
Stat Assoc. 1988;83(404):1198–202.

52. Lorenz T, Beer C, Pütz J, Heinitz K. (2016). Measuring psychological capital: Construction and
validation of the compound PsyCap scale (CPC-12). PLoS ONE, 11(4), e0152892.

53. Lorenz T, Hagitte L, Prasath PR. (2022). Validation of the revised Compound PsyCap Scale (CPC-
12R) and its measurement invariance across the US and Germany. Frontiers in Psychology, 13.

54. Lu M, Huang K, Yan S, Zhu B, Shao S, Zhu P, Tao F. Association of antenatal anxiety with preterm
birth and low birth weight: evidence from a birth cohort study. Zhonghua Liu Xing Bing Xue Za Zhi =
Zhonghua Liuxingbingxue Zazhi. 2020;41(7):1072–5.

55. Lupșa D, Vîrga D, Maricuțoiu LP, Rusu A. Increasing psychological capital: A pre-registered meta‐
analysis of controlled interventions. Appl Psychol. 2020;69(4):1506–56.

5�. Luthans F, Avey JB, Patera JL. Experimental analysis of a web-based training intervention to develop
positive psychological capital. Acad Manage Learn Educ. 2008;7(2):209–21.

57. Luthans F, Avolio BJ, Avey JB, Norman SM. Positive psychological capital: Measurement and
relationship with performance and satisfaction. Pers Psychol. 2007;60(3):541–72.



Page 18/21

5�. Luthans F, Youssef-Morgan CM. (2017). Psychological capital: An evidence-based positive
approach.

59. Ma SH, Teasdale JD. Mindfulness-based cognitive therapy for depression: replication and
exploration of differential relapse prevention effects. J Consult Clin Psychol. 2004;72(1):31.

�0. Machado AV, Pereira MG, Souza GGL, Xavier M, Aguiar C, de Oliveira L, Mocaiber I. Association
between distinct coping styles and heart rate variability changes to an acute psychosocial stress
task. Sci Rep. 2021;11(1):24025. https://doi.org/10.1038/s41598-021-03386-6.

�1. MacKillop J, Anderson EJ. Further psychometric validation of the mindful attention awareness scale
(MAAS). J Psychopathol Behav Assess. 2007;29:289–93.

�2. Martinez JH, Suyemoto KL, Abdullah T, Burnett-Zeigler I, Roemer L. Mindfulness and valued living in
the face of racism-related stress. Mindfulness. 2022;13(5):1112–25.

�3. Matvienko-Sikar K, Lee L, Murphy G, Murphy L. The effects of mindfulness interventions on prenatal
well-being: A systematic review. Psychol Health. 2016;31(12):1415–34.

�4. Milgrom J, Hirshler Y, Reece J, Holt C, Gemmill AW. Social support—a protective factor for depressed
perinatal women? Int J Environ Res Public Health. 2019;16(8):1426.

�5. Muthén B, Muthén L. Mplus. Handbook of item response theory. Chapman and Hall/CRC; 2017. pp.
507–18.

��. Newman A, Ucbasaran D, Zhu F, Hirst G. Psychological capital: A review and synthesis. J
organizational Behav. 2014;35(S1):S120–38.

�7. Nicholson L, Lecour S, Sliwa K, Wedegartner S, Kindermann I, Bohm M. Assessing perinatal
depression as an indicator of risk for pregnancy-associated cardiovascular disease: review articles.
Cardiovasc J Afr. 2016;27(2):119–22.

��. Nillni YI, Mehralizade A, Mayer L, Milanovic S. Treatment of depression, anxiety, and trauma-related
disorders during the perinatal period: A systematic review. Clin Psychol Rev. 2018;66:136–48.

�9. O'Leary A. Self-e�cacy and health. Behav Res Ther. 1985;23(4):437–51.

70. Osman A, Lamis DA, Bagge CL, Freedenthal S, Barnes SM. The mindful attention awareness scale:
Further examination of dimensionality, reliability, and concurrent validity estimates. J Pers Assess.
2016;98(2):189–99.

71. Pao C, Guintivano J, Santos H, Meltzer-Brody S. Postpartum depression and social support in a
racially and ethnically diverse population of women. Arch Women Ment Health. 2019;22:105–14.

72. Pawluski JL, Lambert KG, Kinsley CH. Neuroplasticity in the maternal hippocampus: relation to
cognition and effects of repeated stress. Horm Behav. 2016;77:86–97.

73. Peterson JC. (2012). The adaptive neuroplasticity hypothesis of behavioral maintenance. Neural
plasticity, 2012.

74. Phan HP, Ngu BH, Chen SC, Wu L, Shi S-Y, Lin R-Y, Shih J-H, Wang H-W. Advancing the study of
positive psychology: the use of a multifaceted structure of mindfulness for development. Front
Psychol. 2020;11:1602.



Page 19/21

75. Puderbaugh M, Emmady PD. Neuroplasticity. StatPearls [Internet]. StatPearls Publishing; 2023.

7�. Rabenu E, Yaniv E, Elizur D. The relationship between psychological capital, coping with stress, well-
being, and performance. Curr Psychol. 2017;36(4):875–87.

77. Rahimnia F, Mazidi A, Mohammadzadeh Z. Emotional mediators of psychological capital on well-
being: The role of stress, anxiety, and depression. Manage Sci Lett. 2013;3(3):913–26.

7�. Razurel C, Kaiser B, Antonietti J-P, Epiney M, Sellenet C. Relationship between perceived perinatal
stress and depressive symptoms, anxiety, and parental self-e�cacy in primiparous mothers and the
role of social support. Women Health. 2017;57(2):154–72.

79. Roshan-Milani S, Seyyedabadi B, Saboory E, Parsamanesh N, Mehranfard N. (2021). Prenatal stress
and increased susceptibility to anxiety-like behaviors: role of neuroin�ammation and balance
between GABAergic and glutamatergic transmission. Stress, 1–15.

�0. Schiavon CC, Marchetti E, Gurgel LG, Busnello FM, Reppold CT. (2017). Optimism and hope in
chronic disease: a systematic review. Frontiers in Psychology, 7, 2022.

�1. Shapiro SL, Oman D, Thoresen CE, Plante TG, Flinders T. Cultivating mindfulness: effects on well-
being. J Clin Psychol. 2008;64(7):840–62.

�2. Shi Z, MacBeth A. The effectiveness of mindfulness-based interventions on maternal perinatal
mental health outcomes: a systematic review. Mindfulness. 2017;8(4):823–47.

�3. Shulman HB, D’Angelo DV, Harrison L, Smith RA, Warner L. The pregnancy risk assessment
monitoring system (PRAMS): overview of design and methodology. Am J Public Health.
2018;108(10):1305–13.

�4. Sidebottom AC, Hellerstedt WL, Harrison PA, Jones-Webb RJ. Prenatal care: associations with
prenatal depressive symptoms and social support in low-income urban women. Arch Women Ment
Health. 2017;20:633–44.

�5. Sin NL, Lyubomirsky S. Enhancing well-being and alleviating depressive symptoms with positive
psychology interventions: A practice‐friendly meta‐analysis. J Clin Psychol. 2009;65(5):467–87.

��. Smith CG, Jones EJ, Wass SV, Jacobs D, Fitzpatrick C, Charman T. (2022). The effect of perinatal
interventions on parent anxiety, infant socio-emotional development and parent‐infant relationship
outcomes: A systematic review. JCPP Adv, 2(4), e12116.

�7. Song R, Sun N, Song X. The e�cacy of psychological capital intervention (PCI) for depression from
the perspective of positive psychology: a pilot study. Front Psychol. 2019;10:1816.

��. Spitzer RL, Kroenke K, Williams JB, Löwe B. A brief measure for assessing generalized anxiety
disorder: the GAD-7. Arch Intern Med. 2006;166(10):1092–7.

�9. Staneva A, Bogossian F, Pritchard M, Wittkowski A. The effects of maternal depression, anxiety, and
perceived stress during pregnancy on preterm birth: A systematic review. Women Birth.
2015;28(3):179–93. https://doi.org/10.1016/j.wombi.2015.02.003.

90. Sun S, Goldberg SB, Loucks EB, Brewer JA. Mindfulness-based interventions among people of color:
A systematic review and meta-analysis. Psychother Res. 2022;32(3):277–90.



Page 20/21

91. Tilahune A, Peng W, Adams J, Sibbritt D. Social support and prenatal mental health problems: a
systematic review and meta-analysis. Eur Psychiatry. 2022;65(S1):S105–105.

92. Vieten C, Astin J. Effects of a mindfulness-based intervention during pregnancy on prenatal stress
and mood: results of a pilot study. Arch Womens Ment Health. 2008;11(1):67–74.
https://doi.org/10.1007/s00737-008-0214-3.

93. Waldron EM, Hong S, Moskowitz JT, Burnett-Zeigler I. A systematic review of the demographic
characteristics of participants in US-based randomized controlled trials of mindfulness-based
interventions. Mindfulness. 2018;9:1671–92.

94. WHO. (2018). WHO recommendations on antenatal care for a positive pregnancy experience:
summary: highlights and key messages from the World Health Organization's 2016 global
recommendations for routine antenatal care.

95. Yali AM, Lobel M. Stress-resistance resources and coping in pregnancy. Anxiety Stress Coping.
2002;15(3):289–309.

9�. Yin X, Sun N, Jiang N, Xu X, Gan Y, Zhang J, Qiu L, Yang C, Shi X, Chang J. Prevalence and associated
factors of antenatal depression: Systematic reviews and meta-analyses. Clin Psychol Rev.
2021;83:101932.

97. Youngwanichsetha S, Phumdoung S, Ingkathawornwong T. The effects of mindfulness eating and
yoga exercise on blood sugar levels of pregnant women with gestational diabetes mellitus. Appl
Nurs Res. 2014;27(4):227–30.

9�. Youssef-Morgan CM, Luthans F. (2015). Psychological capital and well‐being. Stress health: J Int
Soc Invest Stress.

99. Zhou C, Ogihara A, Chen H, Wang W, Huang L, Zhang B, Zhang X, Xu L, Yang L. Social capital and
antenatal depression among Chinese primiparas: a cross-sectional survey. Psychiatry Res.
2017;257:533–9.

100. Zimet GD, Powell SS, Farley GK, Werkman S, Berkoff KA. Psychometric characteristics of the
multidimensional scale of perceived social support. J Pers Assess. 1990;55(3–4):610–7.

Tables
Table 1 to 3 are available in the Supplementary Files section.

Figures



Page 21/21

Figure 1

See image above for �gure legend

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

MORE2Table1.docx

MORE2Table2.docx

MORE2Table3.docx

https://assets-eu.researchsquare.com/files/rs-4617998/v1/00f1bc129446abd5eeefd43e.docx
https://assets-eu.researchsquare.com/files/rs-4617998/v1/132dadf31e18ccd7673131eb.docx
https://assets-eu.researchsquare.com/files/rs-4617998/v1/0ee231164da1e06386e50a80.docx

