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Abstract The objectives of this study were to determine if

racial and ethnic differences in personal capital during preg-

nancy exist and to estimate the extent to which any identified

racial and ethnic differences in personal capital are related to

differences in maternal sociodemographic and acculturation

characteristics. Data are from the 2007 Los Angeles Mommy

and Baby study (n = 3,716). Personal capital comprised

internal resources (self-esteem and mastery) and social

resources (partner, social network, and neighborhood support)

during pregnancy. The relationships between race/ethnicity

and personal capital were assessed using multivariable gen-

eralized linear models, examining the impact of sociodemo-

graphic and acculturation factors on these relationships.

Significant racial and ethnic disparities in personal capital

during pregnancy exist. However, socioeconomic status (i.e.,

income and education) and marital status completely

explained Black-White disparities and Hispanic-White dis-

parities in personal capital, whereas acculturation factors,

especially nativity and language spoken at home, partially

mediated the disparities in personal capital between Asian/

Pacific Islander women and White women. Findings suggest

that the risks associated with low socioeconomic status, single

motherhood, and low acculturation, rather than race or eth-

nicity, contribute to low personal capital for many pregnant

women. As personal capital during pregnancy may influence

subsequent maternal and child health outcomes, the devel-

opment of interventions should consider addressing sociode-

mographic and acculturation factors in order to reduce racial

and ethnic disparities in personal capital and ultimately in poor

maternal and child health outcomes.
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Introduction

Maternal and child health (MCH) outcomes in the United

States vary significantly by maternal race and ethnicity

[1–6]. Prior studies point to differentials in socioeconomic

status (SES), exposures to stressful life events and chronic

stressors, access to health services and other health-pro-

moting resources, and risky health behaviors as possible

explanations for these differences [2, 3, 7–11]. However,

exploring the protective resources that women may draw

upon during pregnancy, or personal capital, that decrease

their vulnerability to adverse MCH outcomes is equally

important. Furthermore, determining if and how personal

capital differs by race and ethnicity is crucial for designing

interventions to reduce disparities in MCH outcomes.

However, little is known about personal capital during

pregnancy. We define personal capital during pregnancy as

internal and social resources that help women cope with or

decrease their exposure to the psychological (e.g. acute and

chronic stress) and behavioral (e.g. risky health behaviors)

factors [12] associated with adverse MCH outcomes.

Bronfenbrenner’s ecological model [13, 14] provides a

framework to conceptualize how personal capital may

operate on multiple levels to impact adverse MCH out-

comes. At the individual level, internal resources (i.e., self-

esteem and mastery) have been associated with higher

infant birthweight [15] and decreased risk of intrauterine

growth retardation [16]. At the interpersonal level, social

resources, such as partner support and social network

support, have been linked to increased fetal growth [17],

better labor progress [18], higher birthweight [18], and

higher infant APGAR scores [18]. At the community level,

neighborhood support may play an indirect role in lower-

ing women’s risk of adverse obstetric outcomes [19].

Though studies have not examined personal capital as a

composite construct, many have explored racial and ethnic

disparities in the individual components of personal capital.

Regarding internal resources, studies indicate that com-

pared to other racial and ethnic groups, Blacks have

reported higher levels of self-esteem, whereas Asians

have reported the lowest levels [20, 21]. One hypothesis

explaining the Asian self-esteem disadvantage is that while

Whites have relatively favorable attitudes towards Asians,

they still harbor negative stereotypes about Asians, who, in

turn, internalize this stigma and have decreased self-esteem

[21]. Regarding social resources, Hispanic women have

reported relatively high partner and social network support,

likely due to the cultural emphasis on ‘‘familismo,’’ or

solid family/kinship ties [22–25]. In contrast, studies have

shown that Black mothers are more likely to be adolescent

parents, be unmarried, and receive lower partner support

than other racial/ethnic groups [26–28]. Finally, the liter-

ature suggests that all racial and ethnic groups prefer to live

in racially segregated neighborhoods, attributable to the

increased likelihood of developing culturally congruent

social networks [29–32]. Also, residing in these neigh-

borhoods may be favorable to minorities because it confers

emotional benefits, including elevated self-esteem and

psychological well-being, due to the decreased likelihood

of discrimination and increased social support [31].

As previous studies have provided evidence of the

protective independent effects of personal capital compo-

nents on MCH outcomes [15–19], we expand this work by

incorporating these critical resources into a unified con-

struct to comprehensively capture the available resources

that women may garner during pregnancy. To our knowl-

edge, we are the first to explore a conceptually-based,

multi-dimensional measure of personal capital. We used

data from the 2007 Los Angeles Mommy and Baby

(LAMB) study to determine racial and ethnic differences in

personal capital (i.e., the composite measure and the indi-

vidual components) among pregnant women living in Los

Angeles and estimate the extent to which any identified

disparities in personal capital are related to differences in

maternal sociodemographic and acculturation characteris-

tics. By identifying the characteristics associated with low

personal capital, this research will have important impli-

cations for developing targeted public health interventions.

Methods

Sample

Data are from 3,716 women who participated in the 2007

LAMB study, a cross-sectional, population-based study

that examined preconception, prenatal, and postpartum

correlates of adverse MCH outcomes. Eligible mothers

were Los Angeles County residents who had given birth to

a live-born infant in Los Angeles County in 2007.

The 2007 LAMB Study was a collaboration between the

University of California, Los Angeles (UCLA) and the Los

Angeles County Department of Maternal, Child and Ado-

lescent Health. They employed a stratified random sample,

selected by sampling neighborhoods based on census tracts

and then sampling births within the neighborhoods, result-

ing in a sample of 4,518 women. The response rate for the

Los Angeles County sample was 56 %, after adjusting for

faulty addresses, language issues, maternal deaths, and loss

to follow-up due to inability to locate the respondent.

Respondents with missing values for personal capital

variables (n = 762) and respondents who did not belong to

one of the four main race/ethnic groups (n = 49) were

removed by listwise deletion, resulting in a final sample of

3,716 women for the present analyses. We compared the

sociodemographic and acculturation characteristics among
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women with missing (n = 802) and complete (n = 3,716)

data; women with missing data were significantly more

likely to be young, Hispanic, unmarried, primaparous,

foreign-born, newly immigrated, non-English speaking,

low-income, and less educated.

Procedures

In 2007, over 10,000 surveys were mailed to eligible

women within 6 months after delivery. The recruitment

process entailed a(n): (1) mailed preletter 4 months after

childbirth; (2) initial mailed questionnaire 1 week later; (3)

mailed reminder 1 week later; (4) second mailed ques-

tionnaire 2 weeks later (if needed); and (4) telephone fol-

low-up 2 weeks later (if needed) (Appendix 1). Finally, the

data from the completed surveys were linked to corre-

sponding California birth certificates prior to analyses.

This study was approved by both the Los Angeles

County Department of Public Health and UCLA Institu-

tional Review Boards (IRBs) in 2007. As only secondary

data analysis was involved in this work, a Restricted Data

Agreement was signed to access the LAMB study data, and

an exemption, with waiver of informed consent, was

granted by the Los Angeles County IRB.

Measures

Personal Capital

Personal capital comprised internal resources (i.e., self-

esteem and mastery), partner support, social network sup-

port, and neighborhood support. Items within each personal

capital component were summed to create raw scores for the

component, with higher scores reflecting greater levels of

that component. Table 1 describes the operationalization

and reliability (i.e., standardized Cronbach’s alphas) of each

personal capital component in our study, and Appendix 2

delineates the items constituting each component. Self-

esteem was defined as a ‘‘positive or negative orientation

toward oneself or an overall evaluation of one’s worth or

value’’ ([33], p. 70). Mastery embodied the belief that one

has control over her life [15]. Partner support encompassed

instrumental and emotional support from the baby’s father

[34]. Social network support included support from a

woman’s kin and close friends [35]. Neighborhood support

concerned neighborhood social cohesion and reciprocal

exchange [36].

The personal capital score was created using a weighting

scheme based on a conceptual rationale (Fig. 1). Proximal

resources were weighed more heavily than distal resources

as they were posited to have a larger and more direct

impact on the individual. As such, internal resources,

partner support, social network support, and neighborhood

support comprised 32.5, 27.5, 22.5, and 17.5 %, respec-

tively, of the overall score. The weighted personal capital

score was standardized to range from 1 to 100, with a mean

of 50 and a standard deviation of 10.

Race/Ethnicity

Race/ethnicity data, listed as the ‘‘race’’ and ‘‘ethnicity’’

(Hispanic or non-Hispanic) of the mother, were obtained from

California birth certificates. The categories used included:

White (including European and Middle Eastern), Black, His-

panic, and Asian/Pacific Islander (API) (including Southeast

Asian) [37]. When two race/ethnicities were provided, Cali-

fornia birth certificates used the first one that was listed.

Sociodemographic Factors

The analyses accounted for the following sociodemographic

variables: annual household income (B$19,000, $20,000–

$39,000, $40,000–$59,000, $60,000–$99,000, C$100,000),

education (\versus C12 years of schooling), and marital

Table 1 Operationalization of personal capital, 2007 Los Angeles Mommy and Baby (LAMB) study

Components of personal

capital

Measures Number of

items

Range of raw

score

Cronbach’s

alpha

Composite personal capital 30 0–102 0.495

Internal resources 7 0–28 0.793

Self-esteem 3-item Rosenberg Self-esteem Scale short form 3 0–12 0.769

Mastery 4-item Pearlin Mastery Scale short form 4 0–16 0.694

Partner support Fragile Families Study 6 0–6 0.828

Social network support Pregnancy Risk Assessment Monitoring System (PRAMS) 7 0–28 0.920

Neighborhood support Project on Human Development in Chicago Neighborhoods

(PHDCN)

10 0–40 0.878

Social cohesion 5 0–20 0.770

Reciprocal exchange 5 0–20 0.844
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status (married, single/never married, separated/divorced/

widowed, cohabiting). Married and cohabiting women were

examined separately because cohabitation may not incur the

same support benefits as marriage [28]. While the data for

education was found in the birth certificates, income and

marital status were self-reported in the survey.

Acculturation Factors

Acculturation factors, including nativity (US-born vs. for-

eign-born), language primarily spoken at home (English vs.

non-English), and percentage of life resided in the US

(continuous), were either found in or derived from the sur-

vey. Percentage of life in the US was calculated by dividing

the length of residence by maternal age and then multiplying

the quotient by 10 for interpretability of the coefficient.

Control Variables

The analyses also controlled for maternal age (continuous),

the number of prior children B5 years old (continuous) and

parity (primaparous vs. multiparous). Data for age were from

birth certificates, whereas data for parity and the number of

children B5 years old were contained in the survey. We also

added household size and the number of postpartum days in

which the survey was completed to the models.

Analytic Approach

Analyses were conducted using SAS 9.3 (SAS Institute Inc.,

Cary, NC) and were weighted to account for sampling design

and survey non-response. First, one-way ANOVA tests

compared the mean scores for overall personal capital and

components for each sociodemographic and acculturation

characteristic. Second, to assess the roles of sociodemo-

graphic and acculturation factors in the relationship between

race/ethnicity and personal capital (overall score and com-

ponents), multivariable generalized linear models were used,

consisting of the following variables: (1) Race/ethnicity

(Model 1); (2) Race/ethnicity, age, parity and number of

children B5 years old (Model 2); (3) All Model 2 variables

and all sociodemographic variables (Model 3); and (4) All

Model 3 variables and all acculturation variables (Model 4).

Third, Sobel tests [38] were used to ascertain if certain fac-

tors mediated the association between race/ethnicity and

personal capital. Sensitivity analyses which compared

models containing household size and the number of post-

partum days in which the survey was completed with models

not containing them yielded very similar findings; therefore,

in order to employ the most parsimonious models, we did not

incorporate these variables into the present analyses.

Results

Description of Sample and Personal Capital Scores

by Sociodemographic and Acculturation Characteristics

Most respondents were 19–34 years old, multiparous,

English-speaking, or had incomes B$39,000 or C12 years

of schooling (Table 2). Over half of the women were

married, US-born, had no prior children B5 years old, or

had resided in the US for longer than 75 % of their lives.

The majority of respondents were Hispanic. Half of the

Hispanic women were US-born, and 44 % were from

Mexico. In contrast, only 20 % of API women were

Fig. 1 Construction and Distribution of Personal Capital, 2007 Los

Angeles Mommy and Baby (LAMB) Study. The personal capital

score was created using a weighting scheme based on Bronfenbren-

ner’s ecological model and comprised internal resources, partner

support, social network support, and neighborhood support. Proximal

resources were weighed more heavily than distal resources as they

were posited to have a larger and more direct impact on the

individual. As such, internal resources, partner support, social

network support, and neighborhood support comprised 32.5, 27.5,

22.5, and 17.5 %, respectively, of the overall score. Therefore, the

figure graphically depicts how each component was weighted and

then summed to create the composite measure of personal capital. The

weighted personal capital score was standardized to range from 1 to

100, with a mean of 50 and a SD of 10; the histogram illustrates the

distribution of the standardized personal capital scores within our

sample of women (n = 3,716) from the 2007 LAMB study
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Table 2 Weighted means of personal capital score and components by sociodemographic and acculturation factors

Personal capital

score

(range 1–100)

Internal

resources

(range 0–28)

Partner

support

(range 0–6)

Social network

support

(range 0–28)

Neighborhood

support

(range 0–40)

Total Mean (SD) p Mean (SD) p Mean (SD) p Mean (SD) p Mean (SD) p

Unweighted (n = 3,716) 50.00 (10.00) 20.75 (4.68) 5.32 (1.37) 18.00 (8.95) 19.47 (7.61)

Weighted (n = 279,091) 48.90 (9.86) 20.46 (4.65) 5.24 (1.43) 17.08 (9.12) 19.22 (7.46)

Sociodemographic factors (%)a

Race/ethnicity

Non-Hispanic White (12.6 %) 53.88 (12.37) Ref 21.96 (5.89) Ref 5.60 (1.27) Ref 20.29 (10.22) Ref 21.17 (10.48) Ref

Non-Hispanic Black (4.7 %) 48.70 (13.57) *** 21.43 (5.78) NS 4.61 (2.26) *** 18.78 (9.47)* * 18.24 (9.70) ***

Hispanicb (73.6 %) 47.84 (8.70) *** 20.22 (4.17) *** 5.17 (1.33) *** 16.04 (8.36) *** 19.07 (6.58) ***

Mexico (43.5 %) 46.79 (8.50) *** 20.02 (4.23) NS 5.15 (1.27) NS 14.64 (8.84) *** 19.09 (6.52) NS

El Salvador (4.6 %) 46.26 (10.38) * 20.51 (5.02) NS 5.02 (1.53) NS 13.34 (9.19) *** 18.63 (6.88) NS

Guatemala (3.3 %) 45.96 (8.43) ** 20.52 (3.88) NS 4.83 (1.73) NS 14.60 (8.28) ** 18.21 (7.14) NS

Honduras (0.8 %) 43.80 (7.89) ** 18.05 (3.07) ** 5.29 (1.24) NS 12.06 (7.90) ** 17.37 (5.17) NS

Other Hispanic country (2.0 %) 49.42 (10.68) NS 21.40 (5.28) NS 5.29 (1.17) NS 16.42 (10.28) NS 19.08 (7.42) NS

US-born (45.4 %) 49.13 (10.38) Ref 20.34 (4.89) Ref 5.23 (1.63) Ref 17.83 (9.15) Ref 19.19 (7.99) Ref

Other/unknown (0.3 %) 50.04 (6.25) NS 21.87 (3.66) NS 5.74 (0.45) * 16.63 (6.93) NS 17.02 (4.12) NS

Asian/Pacific Islanderb (9.1 %) 50.74 (10.33) *** 19.82 (5.33) *** 5.62 (1.22) NS 20.18 (9.94) NS 18.23 (8.32) ***

China (13.1 %) 50.68 (6.38) NS 18.65 (4.07) ** 5.79 (0.61) NS 21.67 (7.09) NS 17.68 (5.13) NS

Japan (4.0 %) 45.89 (9.49) ** 18.26 (5.80) NS 5.36 (1.02) NS 17.17 (8.71) NS 13.58 (6.14) ***

Philippines (17.2 %) 51.33 (8.11) NS 20.58 (4.15) NS 5.40 (1.33) NS 21.35 (7.05) NS 18.61 (6.50) NS

Korea (7.4 %) 48.76 (7.34) * 19.55 (4.45) NS 5.72 (0.56) NS 16.86 (8.82) NS 17.95 (7.08) NS

Southeast Asiac (5.4 %) 49.97 (8.12) NS 19.75 (3.27) NS 5.49 (1.23) NS 19.43 (9.21) NS 19.11 (6.46) NS

Taiwan (7.5 %) 54.51 (7.39) NS 20.16 (3.93) NS 5.89 (0.38) NS 24.47 (6.00) *** 18.90 (6.46) NS

Vietnam (10.7 %) 49.79 (9.16) NS 19.17 (4.89) NS 5.52 (1.08) NS 19.07 (8.26) NS 19.40 (5.33) NS

Other API country (13.3 %) 49.33 (8.41) NS 19.28 (4.01) * 5.67 (1.03) NS 18.86 (8.24) NS 16.71 (7.32) NS

US-born (20.1 %) 51.87 (9.66) Ref 20.75 (4.34) Ref 5.64 (1.06) Ref 20.10 (8.77) Ref 18.80 (8.40) Ref

Other (1.2 %) 56.36 (7.99) NS 22.57 (5.55) NS 6.00 (0.00) ** 20.35 (9.25) NS 24.14 (4.19) **

Annual household income

B$19,000 (44.6 %) 45.51 (8.33) *** 19.53 (4.17) *** 4.94 (1.52) *** 14.46 (8.04) *** 18.42 (6.54) ***

$20,000–$39,000 (22.5 %) 49.62 (8.64) *** 20.58 (4.31) *** 5.43 (1.10) *** 17.70 (8.89) *** 18.96 (7.23) ***

$40,000–$59,000 (8.6 %) 51.71 (9.49) ** 21.16 (4.80) * 5.46 (1.29) ** 20.25 (8.64) NS 19.11 (8.26) **

$60,000–$99,000 (9.8 %) 53.90 (10.88) Ref 21.84 (5.45) Ref 5.70 (0.98) Ref 20.40 (10.06) Ref 20.78 (8.87) Ref

C$100,000 (8.9 %) 57.00 (11.41) *** 23.03 (5.36) *** 5.76 (0.97) NS 22.08 (9.47) ** 22.68 (9.34) ***

Unknown (5.5 %) 47.08 (8.65) *** 19.84 (4.10) *** 4.91 (1.51) *** 16.90 (8.10) *** 18.47 (6.61) ***

Education

B12 years (no HS diploma/GED)

(35.3 %)

45.61 (7.52) *** 19.52 (3.68) *** 4.96 (1.33) *** 14.32 (7.59) *** 18.77 (5.84) *

CHS diploma/GED (63.0 %) 50.73 (10.60) Ref 20.99 (5.05) Ref 5.40 (1.39) Ref 18.63 (9.44) Ref 19.47 (8.29) Ref

Unknown (1.8 %) 49.21 (9.48) NS 20.53 (4.64) NS 5.33 (1.32) NS 16.92 (7.87) NS 18.86 (7.31) NS

Marital status

Married (53.1 %) 51.62 (9.44) Ref 21.12 (4.69) Ref 5.65 (0.78) Ref 18.39 (9.59) Ref 20.16 (7.82) Ref

Separated/divorced/widowed

(3.0 %)

38.21 (7.95) *** 19.03 (4.69) *** 2.46 (2.05) *** 15.33 (8.00) *** 16.89 (6.94) ***

Single/never married (11.6 %) 41.93 (9.87) *** 19.32 (4.73) *** 3.49 (2.17) *** 15.65 (8.15) *** 18.24 (7.34) ***

Cohabiting (31.5 %) 48.00 (8.39) *** 19.92 (4.30) *** 5.48 (0.90) *** 15.63 (8.41) *** 18.22 (6.70) ***

Unknown (0.8 %) 45.96 (11.36) * 19.79 (5.10) NS 4.77 (1.86) * 14.93 (8.96) NS 18.87 (7.42) NS
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US-born, and foreign-born API women originated mainly

from the Philippines, China, Vietnam, Korea and Taiwan.

Overall, our sample’s weighted mean score for personal

capital was 48.90. Respondents who had an annual

household income B$19,000, \12 years of schooling, at

least two prior children B5 years old, or were B18 years

old, primaparous, non-White, unmarried, foreign-born,

non-English speaking, or newly immigrated had, on aver-

age, lower personal capital scores.

Racial and Ethnic Disparities in Personal Capital

Black, Hispanic and API women reported significantly lower

overall personal capital than White women, such that the mag-

nitude of the disparities were equivalent to one-half of a standard

deviation for Black women, 60 % of a standard deviation for

Hispanic women, and one-third of a standard deviation for API

women (Table 2). Black and Hispanic women reported lower

partner support than White and API women. Hispanic women,

specifically respondents from Honduras and El Salvador,

reported the lowest social network support. All women reported

low neighborhood support, with Black and API women, spe-

cifically Japanese women, reporting the lowest support.

To further evaluate racial and ethnic differences in per-

sonal capital, multivariable generalized linear models were

estimated. These analyses (Table 3) showed that on average,

Black, Hispanic, and API women had significantly lower

personal capital (4.2, 4.9, and 3.5 points lower, respectively)

than White women, controlling for confounders (Model 2).

When we added sociodemographic variables to this model to

Table 2 continued

Personal capital

score

(range 1–100)

Internal

resources

(range 0–28)

Partner

support

(range 0–6)

Social network

support

(range 0–28)

Neighborhood

support

(range 0–40)

Total Mean (SD) p Mean (SD) p Mean (SD) p Mean (SD) p Mean (SD) p

Acculturation factors (%)a

Nativity *** *** NS *** NS

US-born (52.6 %) 50.17 (10.79) 20.84 (5.00) 5.24 (1.60) 18.55 (9.00) 19.42 (8.27)

Foreign-born (47.4 %) 47.50 (8.64) 20.04 (4.22) 5.24 (1.24) 15.46 (8.85) 18.99 (6.57)

Language spoken at home *** *** NS *** ***

English speaking (63.5 %) 50.28 (10.58) 20.83 (4.97) 5.28 (1.55) 18.58 (8.96) 19.57 (8.24)

Non-English speaking (36.5 %) 46.52 (8.15) 19.82 (4.01) 5.18 (1.22) 14.49 (8.60) 18.59 (6.08)

Percentage of life in the US

B25 % (17.7 %) 46.53 (8.13) *** 20.08 (4.18) *** 5.25 (1.19) NS 13.93 (8.73) *** 18.46 (6.31) *

26–50 % (15.9 %) 47.08 (8.07) *** 19.81 (3.88) *** 5.19 (1.18) NS 15.00 (8.56) *** 19.70 (6.39) NS

51–75 % (7.50 %) 48.21 (9.37) ** 19.74 (4.44) *** 5.31 (1.29) NS 16.75 (8.89) ** 18.86 (7.30) NS

[75 % (58.9 %) 50.19 (10.70) Ref 20.84 (4.99) Ref 5.24 (1.58) Ref 18.63 (8.96) Ref 19.35 (8.10) Ref

Control variables (%)a

Age

B18 (7.4 %) 45.97 (8.17) *** 19.18 (3.99) *** 4.71 (1.67) *** 17.22 (6.92) NS 17.93 (6.60) NS

19–34 (75.8 %) 48.67 (9.66) Ref 20.46 (4.60) Ref 5.25 (1.39) Ref 16.84 (9.11) Ref 18.93 (7.33) Ref

C35 (16.8 %) 51.26 (10.95) *** 21.01 (4.99) ** 5.46 (1.28) *** 18.11 (10.01) ** 21.08 (8.01) ***

Parity *** ** NS *** NS

Primaparous (no prior births)

(36.8 %)

48.44 (9.54) 20.30 (4.54) 5.27 (1.30) 16.33 (8.97) 19.31 (7.29)

Multiparous (C1 prior birth)

(63.2 %)

49.69 (10.36) 20.74 (4.83) 5.20 (1.64) 18.38 (9.21) 19.05 (7.76)

Number of prior children under age 5

0 (58.6 %) 49.13 (10.01) Ref 20.61 (4.61) Ref 5.20 (1.54) Ref 17.46 (9.24) Ref 19.21 (7.44) Ref

1 (35.2 %) 48.98 (9.66) NS 20.43 (4.60) NS 5.32 (1.24) * 16.80 (8.90) NS 19.41 (7.58) NS

C2 (6.2 %) 46.27 (9.18) *** 19.22 (5.03) *** 5.17 (1.27) NS 15.08 (8.83) *** 18.21 (6.88) NS

Ref—reference category; NS—p C 0.05; * p \ 0.05; ** p \ 0.01; *** p \ 0.001
a Weighted means and percentages accounted for sampling design and survey non-response
b Hispanic and API ethnicities were only compared amongst themselves, not to other races/ethnicities
c Southeast Asian women included women from India, Pakistan, Bangladesh and Sri-Lanka
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Table 3 Multivariable generalized linear model regression of personal capital score by maternal sociodemographic and acculturation

characteristics

Model 1 Model 2 Model 3 Model 4

Coefficient (b) (95 %

confidence intervals)

Coefficient (b) (95 %

confidence intervals)

Coefficient (b) (95 %

confidence intervals)

Coefficient (b) (95 %

confidence intervals)

Race/ethnicity

Non-Hispanic White Reference Reference Reference Reference

Non-Hispanic Black -5.18***

(-6.85, -3.51)

-4.19***

(-5.85, -2.53)

0.87

(-0.69, 2.43)

0.51

(-1.04, 2.07)

Hispanic -6.05***

(-6.99, -5.10)

-4.88***

(-5.84, -3.91)

-0.73

(-1.69, 0.23)

-0.30

(-1.27, 0.68)

Asian/Pacific Islander (API) -3.14***

(-4.49, -1.79)

-3.52***

(-4.85, -2.19)

-2.91***

(-4.13, -1.70)

-1.63*

(-2.89, -0.37)

Parity

Primaparous (no prior births) 2.04***

(1.18, 2.90)

0.82*

(0.03, 1.61)

0.79

(0.00, 1.58)

Multiparous (C1 prior birth) Reference Reference Reference

Number of prior children under age 5 -0.11

(-0.71, 0.50)

-0.70*

(-1.25, -0.15)

-0.77**

(-1.32 -0.22)

Age 0.27***

(0.21, 0.32)

-0.00

(-0.06, 0.05)

0.04

(-0.02, 0.09)

Annual household income

B$19,000 -5.49***

(-6.61, -4.36)

-4.49***

(-5.64, -3.35)

$20,000–$39,000 -2.95***

(-4.07, -1.84)

-2.29***

(-3.41, -1.16)

$40,000–$59,000 -1.35*

(-2.65, -0.05)

-1.08

(-2.38, 0.21)

$60,000–$99,000 Reference Reference

C$100,000 2.84***

(1.55, 4.14)

2.83***

(1.55, 4.11)

Unknown -4.08***

(-5.65, -2.50)

-2.68

(-4.28, -1.08)

Education

B12 years (no HS diploma/GED) -2.36***

(-3.02, -1.70)

-1.67***

(-2.36, -0.98)

CHS diploma/GED Reference Reference

Unknown -1.33

(-3.45, 0.79)

-0.70

(-2.81, 1.41)

Marital status

Married Reference Reference

Separated/divorced/widowed -11.38***

(-13.06, -9.71)

-11.80***

(-13.47, -10.13)

Single/never married -7.61***

(-8.58, -6.63)

-8.24***

(-9.22, -7.26)

Cohabiting -1.14**

(-1.84, -0.43)

-1.40***

(-2.10, -0.70)

Unknown -3.35*

(-6.57, -0.14)

-3.43*

(-6.62, -0.24)
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determine if they mediated the disparities in personal capital

(Model 3), the effect of being Black or Hispanic was elimi-

nated and no longer statistically significant (b = 0.87,

p = 0.27 and b = -0.73, p = 0.14, respectively), whereas

API women still reported significantly lower overall personal

capital (b = -2.91; p \ 0.001), internal resources (b =

-2.06; p \ 0.001), and neighborhood support (b = -2.77;

p \ 0.001) than White women. Sobel test findings con-

firmed that income (B$19,000: Z-value = -7.4, p \ 0.001)

and marital status (separated/divorced/widowed: Z = -3.3,

p \ 0.001; single/never married: Z = -8.2, p \ 0.001)

explained the disparities for Black women, whereas income

(B$19,000: Z = -12.0, p \ 0.001) and education (\12

years of schooling: Z = -9.1, p \ 0.001) explained the dis-

parities for Hispanic women. To ascertain the potential

mechanisms leading to the API-White disparities in personal

capital, the role of acculturation was explored. Accounting

for all acculturation variables reduced disparities in overall

personal capital for API women (Table 3). Sobel tests con-

firmed that nativity, language spoken at home, and time in the

US (Z = -4.1, Z = -4.9, and Z = -6.0, respectively;

p \ 0.001 for all) each partially mediated disparities in overall

personal capital for API women.

To further examine racial and ethnic differences in each

of the components of personal capital, multivariable gen-

eralized linear models were estimated. These analyses

(Table 4) showed that adjusting for sociodemographic

variables completely mediated disparities in partner

support and neighborhood support for Black women and in

all personal capital components for Hispanic women. Sobel

tests indicated that income (B$19,000) played an espe-

cially salient role in reducing the disparities in neighbor-

hood support (Z = -4.0, p \ 0.001) for Black women and

in internal resources (Z = -8.8, p \ 0.001) and neigh-

borhood support (Z = -5.2, p \ 0.001) for Hispanic

women. Additionally, marital status specifically attenuated

the disparity in partner support for Black women (sepa-

rated/divorced/widowed: Z = -3.8, p \ 0.001; single/

never married: Z = -10.8, p \ 0.001).

Accounting for all acculturation variables also reduced

disparities in social network support and neighborhood

support for API women (Table 4). Sobel tests indicated

that nativity, language spoken at home, and percentage of

life in the US each partially mediated disparities in internal

resources (Z = -5.6, Z = -5.9, and Z = -7.3, respec-

tively; p \ 0.001 for all) for API women. Additionally, for

API women, being non-English speaking attenuated dis-

parities in social network support (Z = -2.9, p = 0.004)

and neighborhood support (Z = -2.3, p = 0.024),

whereas time in the US attenuated disparities in social

network support (Z = -3.9, p \ 0.001).

Discussion

To our knowledge, this study is the first to conceptualize

personal capital during pregnancy as a composite construct

Table 3 continued

Model 1 Model 2 Model 3 Model 4

Coefficient (b) (95 %

confidence intervals)

Coefficient (b) (95 %

confidence intervals)

Coefficient (b) (95 %

confidence intervals)

Coefficient (b) (95 %

confidence intervals)

Nativity

US-born Reference

Foreign-born -0.47

(-1.45, 0.51)

Language spoken at home

English speaking Reference

Non-English speaking -1.14**

(-1.89, -0.40)

Percentage of life resided in the US 0.19*

(0.04, 0.35)

Weighted associations accounted for sampling design and survey non-response

Model 1: Included race/ethnicity

Model 2: Included race/ethnicity, age, parity, and number of children under age 5

Model 3: Included all variables in Model 2 and annual household income, education, and marital status

Model 4: Included all variables in Model 3 and nativity, language spoken at home, and percentage of life resided in the US

* p \ 0.05

** p \ 0.01

*** p \ 0.001
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comprising protective resources that operate on multiple

levels, thereby filling a critical gap in the literature, as

previous work has only considered the individual compo-

nents of personal capital [15–32]. Our findings indicate that

racial and ethnic differences in personal capital exist.

Moreover, disparities for Black and Hispanic women

were completely explained by sociodemographic factors,

whereas the disparities for API women were attenuated by

acculturation factors. Therefore, this study suggests that,

the risks associated with low SES, single motherhood, and

low acculturation, rather than race or ethnicity, contribute

to low personal capital for many minority pregnant women.

In our study, Black women reported the lowest partner

support, thus corroborating findings in the extant literature

[26, 39–43]. Marital status, and to a lesser degree, income,

attenuated the significant Black-White disparities in partner

support, therefore providing evidence that single mother-

hood and low income, rather than race itself, contribute to

lower partner support among Black mothers. Further, sin-

gle motherhood may likely co-occur with poverty if single

Table 4 Multivariable generalized linear model regression of personal capital component scores by race/ethnicity, accounting for sociode-

mographic and acculturation factors

Personal capital

component

Race/ethnicitya Model

Model 1 Model 2 Model 3 Model 4

Coefficient (b) (95 %

confidence intervals)

Coefficient (b) (95 %

confidence intervals)

Coefficient (b) (95 %

confidence intervals)

Coefficient (b) (95 %

confidence intervals)

Internal

resources

Non-Hispanic Black -0.53

(-1.33, 0.27)

-0.15

(-0.95, 0.65)

1.16**

(0.36, 1.97)

1.13**

(0.32, 1.93)

Hispanic -1.73***

(-2.18, -1.28)

-1.28***

(-1.74, -0.82)

0.06

(-0.44, 0.56)

0.13

(-0.38, 0.63)

API -2.14***

(-2.78, -1.50)

-2.30***

(-2.94, -1.67)

-2.06***

(-2.69, -1.43)

-1.91***

(-2.57, -1.26)

Partner

support

Non-Hispanic Black -1.00***

(-1.24, -0.76)

-0.91***

(-1.15, -0.66)

-0.16

(-0.36, 0.05)

-0.18

(-0.38, 0.03)

Hispanic -0.43***

(-0.57, -0.29)

-0.34***

(-0.48, -0.19)

-0.03

(-0.16, 0.10)

0.01

(-0.12, 0.14)

API 0.01

(-0.18, 0.21)

0.00

(-0.20, 0.20)

0.00

(-0.16, 0.17)

0.10

(-0.07, 0.2)

Social network

support

Non-Hispanic Black -1.51

(-3.06, 0.04)

-1.16

(-2.72, 0.39)

1.04

(-0.52, 2.60)

0.59

(-0.95, 2.13)

Hispanic -4.43***

(-5.12, -3.37)

-3.75***

(-4.65, -2.85)

-0.91

(-1.87, 0.05)

-0.55

(-1.51, 0.42)

API -0.11

(-1.36, 1.15)

-0.36

(-1.61, 0.88)

-0.00

(-1.22, 1.21)

1.44*

(0.19, 2.70)

Neighborhood

support

Non-Hispanic Black -2.94***

(-4.23, -1.65)

-2.42***

(-3.70, -1.13)

-0.91

(-2.23, 0.42)

-0.97

(-2.29, 0.36)

Hispanic -2.11***

(-2.84, -1.38)

-1.54***

(-2.29, -0.79)

-0.21

(-1.03, 0.61)

-0.02

(-0.85, 0.81)

API -2.96***

(-3.99, -1.91)

-3.09***

(-4.12, -2.05)

-2.77***

(-3.79, -1.74)

-2.51***

(-3.59, -1.43)

Weighted associations accounted for sampling design and survey non-response

Model 1: Unadjusted

Model 2: Adjusted for race/ethnicity, age, parity (reference category = multiparous), and number of children under age 5

Model 3: Adjusted for all variables in Model 2 and annual household income, education, and marital status

Model 4: Adjusted for all variables in Model 3 and nativity, language spoken at home, and percentage of life resided in the US
a Reference group = Non-Hispanic Whites

* p \ 0.05

** p \ 0.01

*** p \ 0.001
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mothers receive low paternal financial assistance, possibly

related to the increased likelihood of having children with

multiple partners [39]. Multi-partnered fertility has been

shown to reduce fathers’ emotional and economic invest-

ment in their children if they transition into new relation-

ships, and couples are less likely to marry or cohabit after

the baby’s birth if the father has existing children with

another partner [39–43].

Hispanic women reported the lowest social network

support, thereby challenging previous findings [25]. His-

panic-White disparities in social network support were

completely mediated by SES (i.e., income and education).

This finding contradicts the Latino Paradox, by which

Hispanics, who have similar SES characteristics as Blacks,

have better outcomes than Blacks and even Whites in some

cases [25, 44, 45]. Though some empirical evidence sup-

ports the positive association between SES and social

support among Hispanic women [46], low SES is likely

related to low acculturation, which has been linked to low

social network support [47, 48]. New immigrants may be in

a transitional phase, such that they have left behind valu-

able social networks in their native countries and are cur-

rently unable to garner viable social ties in the US due to

economic, lingual, and racial barriers [49, 50].

Most notably, we found that even after accounting for

sociodemographic factors, API women reported signifi-

cantly lower overall personal capital, internal resources and

neighborhood support than White women and that these

disparities were partially mediated by acculturation factors.

The findings regarding internal resources have been sub-

stantiated in the literature, and self-esteem among Asians

has also been positively associated with exposure to

American culture [21]. As API women clustered in four

Los Angeles regions, the findings regarding their low

neighborhood support contradicts the extant residential

segregation literature, which suggests that immigrants form

stronger social network ties within ethnic enclaves [51–53].

However, immigrants who become more socioeconomi-

cally secure have been shown to move to high-SES

neighborhoods to live alongside Whites [54]; thus, they

may not obtain the same support benefits as they would in

predominantly Asian neighborhoods. Additionally, our

findings are consistent with the literature that has high-

lighted the mediating effects of acculturation on neigh-

borhood support among API’s [55].

Several potential limitations should be considered

when interpreting the findings. First, as the survey was

administered postpartum, the responses regarding prenatal

experiences may be vulnerable to recall bias. Second, the

mother’s current relationship with the baby’s father was

unknown and may have biased responses about partner

support during pregnancy. Third, the race/ethnicity cate-

gories on the birth certificates were broad, and women may

have been inaccurately grouped into a particular category

[37]. Fourth, women with missing data for personal capital

variables were removed from the analyses; however, given

the sociodemographic and acculturation characteristics of

women with missing data, our findings were likely con-

servative estimates of the examined associations. Addi-

tionally, though the reliability of the composite personal

capital score was fairly low, each of the components had

relatively high reliability, thereby supporting our aim of

developing a composite personal capital measure com-

prising conceptually distinct, non-redundant components;

however, future researchers should consider this potential

limitation when attempting to create a latent construct for

personal capital. Finally, the extent to which our measures

were culturally appropriate is unknown and should be

further examined in future research.

The LAMB study also had some potential limitations.

The study’s cross-sectional nature precluded the assump-

tion of causality between predictors and outcomes. Also, it

had a relatively low response rate, though we argue that

non-respondents were at higher risk for having low per-

sonal capital and that our findings were thus conservative

estimates of the examined associations. Finally, though the

study sample was diverse and representative of the Los

Angeles population, the findings may not be generalizable

to other populations.

Our findings have important implications for public

health interventions as multiple opportunities exist at the

individual, interpersonal, and community levels to increase

personal capital among women who are planning preg-

nancy or become pregnant. We posit that programs that

offer comprehensive resources (e.g. individual, group, and

couples counseling, group prenatal care, free legal aid for

single mothers to obtain child support, free/subsidized

neighborhood-based childcare) incorporating multiple fac-

ets of personal capital are likely to be most beneficial for

improving MCH outcomes. However, as the components of

personal capital are likely interrelated, addressing at least

one resource may help women increase other critical

resources; for example, participation in prenatal group

therapy sessions may foster social network support, which

may elevate self-esteem and empower women to commu-

nicate their needs more assertively to their partners and in

turn, receive greater partner support.

Furthermore, this study contributes to the literature by

providing critical insights into the complexities of racial and

ethnic disparities in personal capital, a novel construct that is

grounded in theory and has promising implications for the

prevention of adverse MCH outcomes. This study fills gaps

in the literature regarding understudied populations (e.g.

API women) and inadequately explored constructs (e.g.

mastery). Furthermore, the study was conducted in Los

Angeles, a population with diverse sociodemographic and
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acculturation characteristics. The sizeable number of API

mothers is a unique strength of the LAMB study, as most

perinatal studies do not include a sufficient number of API

women to allow for meaningful analysis. While it supports

many previous findings, this study also offers new evidence

that challenges traditional stereotypes, such as Hispanics

possessing higher social network support [25], acculturation

being associated with negative outcomes [56], and minori-

ties experiencing higher neighborhood support than Whites

[51–53]. Further research is needed to determine if these

findings persist in other populations. Additionally, in order

to identify effective points of intervention during the life-

course, longitudinal research should explore how personal

capital may evolve differently over time for women of dif-

ferent racial and ethnic backgrounds. Ultimately, examining

racial and ethnic disparities in personal capital during

pregnancy is an instrumental piece in informing clinical,

programmatic, and policy interventions to reduce disparities

in adverse MCH outcomes.
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Appendix 1

See Table 5.

Table 5 Description of personal capital measures in 2007 LAMB study

Measure Items (during pregnancy…) Possible responses

Internal resources

Self-esteem I feel that I’m a person of worth, able to do things as well as others, satisfied

with myself

Strongly disagree, disagree, neither

agree nor disagree, agree, strongly

agree

Mastery I have control over things, have way to solve problems, don’t feel pushed

around in life, can do anything I set my mind to do

Strongly disagree, disagree, neither

agree nor disagree, agree, strongly

agree

Partner support Partner gave money/bought things for you, helped you in other ways (taking to

doctor, helping with chores), gave emotional support in labor, visited you and

baby after delivery, wanted to put name on birth certificate, said he wanted to

help raise baby

Yes; no

Social network

support

How often do I have someone to loan me $50, help me if I were sick, take me to

the clinic or doctor, give me a place to live, help with me with childcare, help

me with household chores, to talk to about my problems

Never, rarely, sometimes, most of the

time, all of the time

Neighborhood

Support

Neighborhood

social cohesion

People in your neighborhood are willing to help their neighbors, this is a close-

knot neighborhood, can be trusted, get along with each other, share the same

values

Strongly disagree, disagree, neutral,

agree, strongly agree

Neighborhood

reciprocal

exchange

How often do your neighbors do favors for each other, ask each other advice

about personal things, have parties where other neighbors are invited, visit in

each other’s homes/on the street, watch over each other’s property

Never, almost never, sometimes, fairly

often, very often
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Appendix 2

See Fig. 2.
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