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Background: Reducing healthcare disparities among children is extremely
important given the potential impact of these disparities on long-term health-
related quality of life (HRQL). Race and parental socioeconomic status (SES)
are associated with child HRQL, but these associations have not been studied
in infants born extremely preterm (EP), a population at increased risk for
physical, cognitive, and psychosocial impairments. Achieving health equity for
infants born EP across their life course requires identifying the impact of
racism and SES on HRQL.
Objective: We aimed to evaluate the association between self-reported
maternal race, SES factors, and HRQL among 10-year-old children born EP.
Design/methods: Participants were identified from an ongoing multicenter
prospective longitudinal study of Extremely Low Gestational Age Newborns
(ELGAN Study), born between 2002 and 2004, and evaluated at 10 years of
age using the Pediatric quality of life (QoL) Inventory completed by their
parent or guardian, assessing physical, emotional, social, school, and total
(composite) QoL domains. Multivariable regression models were used to
evaluate the relationship between QoL scores and self-identified maternal race,
adjusting for SES factors (education level, marital status, and public insurance).
Results: Of 1,198 study participants who were alive at 10 years of age, 863
(72.0%) were evaluated at 10 years of age. Differences in mean 10-year QoL
scores across racial groups were observed and were significant on univariate
analysis. However, these associations attenuated when adjusted for the marital
status, public insurance status, and education status of mothers. A comparison
of children with English as the primary language spoken at home vs. any other
language revealed a significant difference only in school QoL, in which non-
English language was associated with more favorable school QoL scores.
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Conclusions: Among 10-year-old children born EP, differences in parent-reported
QoL were associated with maternal SES factors but not with race. Our results
suggest that interventions designed to improve the SES of mothers may
enhance the QoL of children born EP. Furthermore, these results underscore
that race is a social construct, rather than a biological variable, as we work
toward greater equity in care provision.

KEYWORDS

social determinants of health (SDH), health-related quality of life (HRQL), neonatal follow-

up, health equity (MeSH), extremely low gestation age neonates
Introduction

Health disparities, defined by the Centers for Disease Control,

are preventable differences in the burden of disease, injury,

violence, or opportunities to achieve optimal health that are

experienced by socially disadvantaged populations (1). The

American Academy of Pediatrics confirms that as compared to

White youth, Black and Latinx youth experience disparities in

health that are “extensive, pervasive, and persistent, and occur

across the spectrum of health” (2). At least 43% of children

younger than 18 years old report a race and ethnicity other than

(non-Hispanic) White, and these groups are expected to

constitute more than half of all children in the United States by

2040 (3). Disparities within children’s healthcare are extremely

important to address because of their potential impact on long-

term health-related quality of life (HRQL) across the lifespan.

Advances in neonatal–perinatal medicine over the last few

decades have improved the survival rates of infants born

extremely preterm (EP; less than 28 weeks gestation) (4, 5). Yet,

these preterm survivors are at high risk for long-term physical,

cognitive, and psychosocial impairments that can persist across

the life course (5, 6). Understanding the impact of race on

HRQL in this patient population may allow providers to address

inequity and support patients born EP across their lifespan.

Addressing healthcare disparities necessitates investigating and

addressing structural racism and the social determinants of

health (SDoH).

It is known that preterm infants are at increased risk of a

variety of adverse developmental and health outcomes (7–11).

Both during neonatal hospitalization and during childhood,

racial disparities have been identified among children born

preterm, with generally less favorable outcomes among Black

preterm children. Similarly, it is well described that children

who are Black or Latinx experience health disparities when

compared with White youth across a wide spectrum of

conditions although this finding is generally informed by

studies focused on morbidity (e.g., obesity, asthma), mortality,

and specific indicators (e.g., access to care) (2). While adverse

health outcomes can impact global health, an alternative

approach to disease or outcome-specific studies is to evaluate

overall health through the study of quality of life (QoL) for

individuals born EP. HRQL incorporates patient and caregiver

perspectives regarding health status across physical, social,

emotional, and school domains, and the effects of physical and
02
social factors on QoL. HRQL aligns directly with the World

Health Organization’s definition of health as “the complete state

of physical, mental, and social wellbeing, not merely the

absence of disease” (12).

Recent work from the Healthy Passages study of elementary-

age school children shows parental socioeconomic status (SES;

defined using parent-reported highest level of education

completed by any member of the household and total

household income), as well as factors such as family cohesion,

parental nurturance, other adult, and peer support, are

positively associated with child QoL across all racial/ethnic

categories, and when adjusted for SES status, many (but not all)

HRQL differences across racial/ethnic categories become

insignificant (3, 13, 14). The impact of race investigated as a

proxy for racism and SDoH on HRQL in infants born EP has

not been investigated. Prior studies that have evaluated SDoH

in relation to cognition suggest that SDoH might mediate some,

or all, of the associations between race and child outcomes (15,

16). However, none of these studies have included extremely

preterm individuals, who are more likely to encounter SDoH

and are more likely to exhibit adverse child health outcomes.

We hypothesize that differences observed in HRQL between

racial groups in the population of children born EP at age 10

years will not persist when adjusted for social factors associated

with lower SES such as maternal education, marital status,

Supplemental Nutrition Assistance Program (SNAP) eligibility,

and public insurance status. In addition, since previous work by

caregivers and patients indicates that compared with children in

English-primary-language households, children in non-English-

primary-language households experience worse health (17), we

evaluated the hypothesis that this variable was associated with

lower HRQL.
Methods

Cohort selection

This report follows the guidelines of the Strengthening the

Reporting of Observational Studies in Epidemiology (STROBE)

(18). Between 2002 and 2004, women giving birth at 28 weeks of

gestation or earlier at one of 14 academic medical centers

throughout the United States were enrolled in the Extremely Low

Gestational Age Newborn (ELGAN) study. Maternal consent was
frontiersin.org
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obtained upon hospital admission or near delivery. Each

participating institution received institutional review board (IRB)

approval for protocols used during the study. Approximately 85%

of mothers approached for participation in the original ELGAN

study consented to participate, resulting in a cohort of 1,249

mothers and 1,506 infants. Of these 1,506 infants, 1,198 (80%) of

those enrolled survived to 10 years of age, and 863 (72%) of this

group completed a quality of life survey at 10 years of age (19).

Nineteen percent of this group did not participate, and this non-

participation was the result of the study design; specifically, 232

of the 1,198 surviving cohort members did not meet the

following inclusion criteria for the 10-year follow-up: (1) data on

inflammation-related proteins in the neonatal period and (2)

data on neurodevelopmental follow-up at 24 months of age

(age-adjusted for degree of prematurity). The remaining cohort

members were eligible for the 10-year follow-up but could not be

located by study coordinators (n = 77), despite attempts to reach

the family using phone, email, and social media or did not

complete the quality of life survey at 10 years (n = 26) (11).

Data were collected through maternal interviews and a review

of mothers’ medical records for multiple demographic variables.

These included maternal race, which was self-reported by

mothers at the time of enrollment from the following: Asian,

Black, Native American, White, Mixed, and Other.

Due to the multifaceted nature of SES status (20), which no

single variable captures adequately, especially for racial and

ethnic minorities (21, 22), we considered data on multiple

contributing variables known to impact maternal financial

status and opportunity and collected these data. These included

maternal age category (<21, 21–35, and >35 years), maternal

education (ranging from less than high school education to

higher than college education), maternal marital status

(including married, not ever married and living together, not

ever married and not living together, and separated/divorced/

widowed), maternal insurance type (public or private), SNAP

eligibility (yes/no), and primary language spoken at home

(English or non-English).
Ten-year follow-up

At the 10-year follow-up visit, HRQL measures were evaluated

by a parent or caregiver, who completed the Pediatric Quality of

Life Inventory (PedsQL) 4.0 generic core scales (23). The PedsQL

was designed to measure the core components of quality of life

across multiple domains for the child—physical (eight items),

emotional (five items), social (five items), and school (five items)

functioning—and each item was scored on a 5-point Likert scale.

These domains were summed and transformed to a linear 0–100

scale, with higher scores corresponding to a higher quality of life.

The PedsQL total summary score incorporates all areas of

functioning (23 items total) and provides a composite quality-of-

life score for the child. The PedsQL has been demonstrated to be

reliable and valid in a large population of enrollees in the

Children’s Health Insurance Program in California (24).
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Statistical analyses

An initial descriptive statistical analysis was completed to

compare the mean values of age-10 HRQL measures among

different self-identified maternal race groups. Upon noticing

considerable differences among these groups, a univariate linear

regression analysis was conducted to evaluate the associations

between self-identified maternal race as well as QoL scores and

SDoH measures, including maternal age, education, marital

status, insurance type, and SNAP eligibility with QoL scores. In

this analysis, groups of self-reported maternal race analyzed were

White, Black, and the combined group comprising self-reported

race of Asian, Native American, Mixed, and Other. Noticing the

negative associations (some being statistically significant), a

multivariate regression analysis was subsequently conducted

considering all five factors (maternal age, education, marital

status, insurance type, and SNAP eligibility) for a better

understanding of the associations between maternal race and

SDoH factors and child QoL at age 10 years. Statistical

significance was defined as p < 0.05.
Results

Of 1,198 study participants who survived until discharge, 863

(72.0%) were evaluated at 10 years. Maternal prenatal data and

neonatal characteristics are summarized in Table 1. With regard

to maternal race and ethnicity, 63% of our subjects self-reported

as White, 26% as Black, and approximately 10% as Hispanic.

Differences in mean 10-year QoL scores across racial groups

were observed (Table 2) and were significant on univariate

analysis, with the self-reported maternal race of Black and the

combined group comprising the self-reported race of Asian,

Native American, Mixed, and Other being associated with lower

scores (Table 3). However, the significance of these associations

was attenuated when adjusting for SDoH factors, including

marital status, age, education status, public insurance status, and

SNAP eligibility (Table 4). For maternal education and marital

status variables, both of which consisted of five categories, a

secondary set of binary variables—college education and married

—was also defined to explore the associations of these factors

without the small sample size effects of some categories. In the

same way, the very small number of mothers whose marital

status was “widowed” were analyzed with mothers “separated or

divorced,” under the “separated or divorced or widowed”

category. On multivariable analysis, only the SDoH factors

remained significant. These included maternal higher education

(more than college education), which was associated with higher

HRQL scores across school and total domains. A status of

separated, divorced, or widowed mother was associated with a

lower school HRQL score, as compared to married or living with

a partner. Public insurance (Medicaid) was associated with

significantly lower HRQL scores across all domains. SNAP

eligibility, another income-based national program to provide

food stamp assistance to families with economic need, was
frontiersin.org
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TABLE 1 Baseline maternal and neonatal characteristics of the overall study cohort and by sex at age 10 years.

Characteristic Overall Asian Black Mixed Native American Other White

N = 879 N = 19 N = 227 N = 25 N = 8 N = 46 N = 554
Ethnicity

Non-Hispanic 800 (91%) 19 (100%) 225 (99%) 16 (64%) 3 (38%) 5 (11%) 532 (96%)

Hispanic 77 (8.8%) 0 (0%) 2 (0.9%) 9 (36%) 5 (62%) 40 (89%) 21 (3.8%)

Maternal age

Under 21 112 (13%) 3 (16%) 45 (20%) 5 (20%) 1 (12%) 12 (26%) 46 (8.3%)

21–35 589 (67%) 14 (74%) 152 (67%) 18 (72%) 7 (88%) 30 (65%) 368 (66%)

Over 35 178 (20%) 2 (11%) 30 (13%) 2 (8.0%) 0 (0%) 4 (8.7%) 140 (25%)

Mother’s education

Less than high school 120 (14%) 3 (18%) 41 (19%) 4 (18%) 4 (50%) 15 (33%) 53 (9.8%)

High school graduate 228 (27%) 4 (24%) 82 (37%) 7 (32%) 3 (38%) 16 (36%) 116 (21%)

Some college 201 (24%) 0 (0%) 68 (31%) 7 (32%) 1 (12%) 10 (22%) 115 (21%)

College graduate 166 (19%) 5 (29%) 16 (7.3%) 2 (9.1%) 0 (0%) 4 (8.9%) 139 (26%)

More than college 139 (16%) 5 (29%) 12 (5.5%) 2 (9.1%) 0 (0%) 0 (0%) 120 (22%)

Marital status

Married 534 (61%) 15 (79%) 67 (30%) 6 (25%) 2 (25%) 22 (48%) 422 (76%)

Separated or divorced 31 (3.5%) 0 (0%) 11 (4.8%) 3 (12%) 0 (0%) 4 (8.7%) 13 (2.3%)

Not ever married but living together 153 (17%) 4 (21%) 55 (24%) 9 (38%) 4 (50%) 12 26%) 69 (12%)

Not ever married and not living together 159 (18%) 0 (0%) 94 (41%) 6 (25%) 2 (25%) 7 (15%) 50 (9.0%)

Widowed 1 (0.1%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (2.2%) 0 (0%)

Public insurance 304 (35%) 5 (29%) 140 (62%) 10 (45%) 7 (88%) 26 (58%) 116 (21%)

Food stamp eligibility 112 (13%) 0 (0%) 52 (23%) 3 (14%) 1 (12%) 14 (31%) 42 (7.7%)

Smoke while pregnant 120 (14%) 0 (0%) 32 (14%) 3 (14%) 2 (25%) 4 (8.9%) 79 (14%)

Passive smoke exposure 211 (25%) 5 (29%) 70 (32%) 6 (27%) 4 (50%) 9 (20%) 117 (21%)

Any smoke exposure 247 (29%) 5 (29%) 79 (35%) 8 (36%) 4 (50%) 12 (27%) 139 (25%)

Prepregnancy body mass index

Healthy weight (18.5–25) 426 (50%) 10 (59%) 95 (44%) 10 (45%) 3 (38%) 15 (37%) 293 (54%)

Underweight (<18.5) 68 (8.0%) 2 (12%) 9 (4.1%) 1 (4.5%) 1 (12%) 0 (0%) 55 (10%)

Overweight (25–30) 164 (19%) 2 (12%) 50 (23%) 7 (32%) 3 (38%) 14 (34%) 88 (16%)

Obese (>30) 190 (22%) 3 (18%) 64 (29%) 4 (18%) 1 (12%) 12 (29%) 106 (20%)

Prepregnancy Asthma 103 (12%) 0 (0%) 25 (11%) 4 (18%) 0 (0%) 7 (16%) 67 (12%)

Prepregnancy Diabetes 26 (3.0%) 0 (0%) 7 (3.2%) 2 (9.1%) 0 (0%) 1 (2.2%) 16 (2.9%)

Prepregnancy hypertension 60 (7.0%) 1 (6.2%) 24 (11%) 1 (4.5%) 1 (12%) 6 (13%) 27 (5.0%)

Pregnancy toxemia 85 (9.9%) 4 (25%) 23 (10%) 2 (9.1%) 1 (12%) 7 (16%) 48 (8.8%)

Pregnancy hypertension 132 (15%) 3 (19%) 46 (21%) 2 (9.1%) 1 (12%) 11 (24%) 69 (13%)

Delivery hypertension 126 (14%) 6 (32%) 37 (16%) 3 (12%) 2 (25%) 11 (24%) 67 (12%)

Delivery HELLP 36 (4.1%) 1 (5.3%) 5 (2.2%) 1 (4.0%) 0 (0%) 2 (4.3%) 27 (4.9%)

Any hypertension 183 (21%) 6 (32%) 62 (27%) 4 (16%) 2 (25%) 13 (28%) 96 (17%)

Neonate gestational age (weeks)

27 301 (34%) 7 (37%) 61 (27%) 12 (48%) 3 (38%) 15 (33%) 203 (37%)

25–26 393 (45%) 11 (58%) 115 (51%) 8 (32%) 5 (62%) 18 (39%) 236 (43%)

23–24 185 (21%) 1 (5.3%) 51 (22%) 5 (20%) 0 (0%) 13 (28%) 115 (21%)

Neonate sex

Female 430 (49%) 11 (58%) 112 (49%) 10 (40%) 3 (38%) 29 (63%) 265 (48%)

Male 449 (51%) 8 (42%) 115 (51%) 15 (60%) 5 (62%) 17(37%) 289(52%)

HELLP, hemolysis, elevated liver enzymes, low platelet count.

TABLE 2 Parent-reported HRQL for 10-year-old children born extremely preterm, by self-reported maternal race.

HRQL characteristic Asian Black Mixed Native American Other White

N = 19 N = 220 N = 25 N = 8 N = 45 N = 546
Physical 83.2 (18.9) 82.7 (22.4) 84.8 (21.5) 80.9 (24.3) 85.7 (15.4) 86.8 (19.4)

Emotional 78.7 (22.2) 78.3 (19.4) 75.8 (20.9) 70.0 (17.7) 75.0 (24.1) 79.0 (18.9)

Social 82.4 (25.2) 77.5 (21.3) 69.6 (25.8) 74.4 (16.8) 79.9 (23.2) 82.0 (20.5)

School 77.9 (18.4) 67.4 (20.8) 60.4 (27.7) 61.9 (16.0) 70.2 (22.1) 75.0 (20.3)

Total 80.9 (16.6) 77.3 (16.8) 74.2 (20.2) 73.0 (14.4) 78.7 (17.0) 81.5 (15.4)

Data are means (standard deviation in parentheses).
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TABLE 3 Relationships between self-reported maternal race, socioeconomic factors, and five child QoL scores at 10 years of age.

Physical summary
score

Emotional functioning
scale

Social functioning
scale

School functioning
scale

Total quality-of-life
score

Maternal Characteristics Beta (95% CI)

Race

White Ref. Ref. Ref. Ref. Ref.

Black −4.0 (−7.2 to −0.87) −0.74 (−3.8 to 2.3) −4.5 (−7.8 to −1.2) −7.6 (−11 to −4.3) −4.2 (−6.7 to −1.7)

Non-White, Non-
Black

−2.2 (−6.5 to 2.2) −3.5 (−7.7 to 0.68) −4.7 (−9.3 to −0.15) −6.5 (−11 to −2.0) −4 (−7.4 to −0.48)

Education

Less than high school Ref. Ref. Ref. Ref. Ref.

High school graduate 1.1 (−3.3 to 5.5) 1.4 (−2.9 to 5.7) −0.5 (−5.2 to 4.1) 0.62 (−3.9 to 5.1) 0.70 (−2.8 to 4.2)

Some college 4.2 (−0.27 to 8.8) 2.5 (−1.9 to 7.0) 5.1 (0.32 to 9.8) 8.8 (4.2 to 13.4) 5.0 (1.5 to 8.6)

College grad 9.4 (4.8 to 14.0) 2.8 (−1.80 to 7.4) 7.3 (2.4 to 12.2) 11.8 (7.1 to 16.6) 8.0 (4.3 to 11.7)

More than college 10.72 (5.83 to 15.62) 3.96 (−0.84 to 8.76) 8.62 (3.46 to 13.79) 15.01 (10.02 to 20.00) 9.73 (5.83 to 13.63)

Marital status

Married Ref. Ref. Ref. Ref. Ref.

Not ever married,
living together

−5.0 (−8.6 to −1.4) −2.6 (−6.1 to 0.86) −5.0 (−8.7 to −1.2) −7.9(−11.5 to −4.3) −5.1(−8.0 to −2.2)

Not ever married,
not living together

−6.5 (−10.1 to −2.9) −1.7 (−5.2 to 1.8) −4.3 (−8.1 to −0.48) −10.1 (−13.7 to −6.4) −5.8 (−8.6 to −2.9)

Separated/divorced/
widowed

−7.6 (−14.8 to −0.47) −3.8 (−10.8 to 3.1) −6.9 (−14.5 to 0.67) −16.6 (−23.9 to −9.3) −8.6 (−14.3 to −2.9)

Public insurance

No Ref. Ref. Ref. Ref. Ref.

Yes −8.2 (−11.0 to −5.4) −4.3 (−7.0 to −1.5) −8.3 (−11.3 to −5.4) −12.2 (−15.1 to −9.4) −8.3 (−10.5 to −6.0)

SNAP eligible

No Ref. Ref. Ref. Ref. Ref.

Yes −10.51 (−14.51 to −6.52) −3.90 (−7.79 to −0.01) −9.64 (−13.85 to −5.43) −12.14 (−16.27 to −8.01) −9.24 (−12.43 to −6.05)

SNAP, Supplemental Nutrition Assistance Program; CI, confidence interval.

Data are mean differences (95% confidence intervals in parentheses) estimated using unadjusted linear regression models. The bold font indicates that associations are

statistically significant with a p-value < 0.05.

Call et al. 10.3389/fped.2024.1359270
associated with lower physical and total QoL scores. In addition, as

compared to children with English as their primary language, those

with another language as their primary language had more

favorable school QoL scores (Table 5).
Discussion

We found that once adjusted for SES factors, the association

between race and HRQL in children born EP at 10 years was

greatly attenuated and no longer statistically significant. Given

that both race and ethnicity are more of a social construct rather

than a truly biological variable, our findings highlight the fact

that racial disparities in quality-of-life outcomes are likely

explained by the social, economic, and healthcare resources

available to racial and ethnic minorities in the United States. As

hypothesized, lower SES factors (reliance on public insurance,

SNAP eligibility, mother separated, divorced, or widowed status)

were correlated with lower child QoL scores on subscores

(physical, emotional, social, school) as well as impact some

composite (total QoL) domains. Predictably, advanced maternal

education (more than college) was associated with a higher

school QoL score and a higher total QoL score. While other

associations remained non-significant, we observed a dose-

dependent relationship between increasing maternal education
Frontiers in Pediatrics 05
and higher school QoL scores, consistent with that of previous

literature, which supports and strengthens the positive impact of

maternal education on child health (25, 26).

SNAP eligibility, an income-based program providing

assistance primarily with food and also other necessary products

for daily living, was associated with a lower physical QoL score

and a lower total QoL score. This finding is consistent with that

of prior work identifying associations between food insecurity

and multiple adverse physical health outcomes in children,

including increased rates of asthma, lower utilization of

preventative medical care, and higher emergency department

usage (27). Reliance on public insurance, an indicator of lower

household income, was associated with lower QoL scores across

all domains. This finding is consistent with findings from the

Healthy Passages Study, in which lower child HRQL was

associated with parental SES and other SDoH factors, and when

adjusted for these social factors, race was not associated with

child HRQL (3, 13, 14). Thus, the current study agrees with the

findings of others that racial/ethnic minority status is frequently

associated with lower SES, which, in turn, is associated with

suboptimal health outcomes in children (20, 28–31).

Previous work indicates that compared with children in

English-primary-language households, children in non-English-

primary-language households experience worse health and are

more likely to be poor, uninsured or sporadically insured, and
frontiersin.org
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TABLE 5 A comparison of HRQL measures between children with English
as their primary language and those with another language as their
primary language.

Characteristic English Non-English p-value

(N = 760) (N = 126)
Physical 85.2 (20.6) 86.4 (17.8) 0.8

Emotional 78.2 (19.3) 79.7 (20.6) 0.2

Social 79.9 (21.3) 83.3 (20.5) 0.069

School 71.7 (21.1) 76.0 (19.7) 0.041

Total 79.6 (16.3) 82.0 (15.3) 0.11

Data are mean (standard deviation). The p-value is based on the Wilcoxon rank

sum test.

The bold values indicate the statistical significant p-value (<0.05).

TABLE 4 Relationships between self-reported maternal race, socioeconomic factors, and five child QoL scores at 10 years of age.

Physical summary
score

Emotional
functioning scale

Social functioning
scale

School functioning
scale

Total quality-of-
life score

Maternal Characteristics Beta (95% CI)

Race

White Ref. Ref. Ref. Ref. Ref.

Black 0.03 (−3.6 to 3.6) 0.36 (−3.2 to 3.9) −1.8 (−5.6 to 1.9) −2.5 (−6.1 to 1.1) −0.85 (−3.7 to 2.0)

Non-White, Non-Black 0.89 (−3.7 to 5.5) −2.6 (−7.1 to 1.9) −1.9 (−6.8 to 2.9) −1.5 (−6.2 to 3.1) −1 (−4.6 to 2.6)

Education

Less than high school Ref. Ref. Ref. Ref. Ref.

High school graduate −0.19 (−4.8 to 4.4) 0.64 (−3.9 to 5.2) −1.2 (−6.1 to 3.6) −0.78 (−5.4 to 3.9) −0.36 (−4.0 to 3.3)

Some college 1 (−3.9 to 6.0) 0.24 (−4.6 to 5.1) 2.2 (−3.0 to 7.4) 4.7 (−0.33 to 9.6) 1.9 (−2.0 to 5.8)

College grad 4.9 (−0.55 to 10) −0.15 (−5.5 to 5.2) 2.8 (−3.0 to 8.6) 4.9 (−0.60 to 10) 3.4 (−0.96 to 7.7)

More than college 5.7 (−0.03 to 11) 0.55 (−5.1 to 6.2) 3.7 (−2.4 to 9.7) 7.6 (1.7 to 13) 4.5 (0.01 to 9.1)

Marital status

Married Ref. Ref. Ref. Ref. Ref.

Not ever married, living
together

0.86 (−3.5 to 5.2) −0.93 (−5.2 to 3.3) 0.47 (−4.1 to 5.0) −1.1 (−5.5 to 3.3) −0.04 (−3.5 to 3.4)

Not ever married, not living
together

−0.32 (−4.9 to 4.2) 1.5 (−3.0 to 6.0) 2.9 (−1.9 to 7.7) −1.5 (−6.1 to 3.1) 0.53 (−3.1 to 4.1)

Separated, divorced, or
widowed

−0.87 (−8.7 to 6.9) −0.01 (−7.7 to 7.7) −0.25 (−8.5 to 8.0) −8.9 (−17 to −1.0) −2.3 (−8.5 to 3.9)

Public insurance

No Ref. Ref. Ref. Ref. Ref.

Yes −4.7 (−8.6 to −0.71) −4.3 (−8.2 to −0.36) −6.1 (−10 to −1.9) −6.1 (−10 to −2.0) −5.2 (−8.3 to −2.1)

SNAP eligible

No Ref. Ref. Ref. Ref. Ref.

Yes −5.8 (−10 to −1.3) −1.4 (−5.8 to 3.1) −4.4 (−9.1 to 0.37) −3.5 (−8.1 to 1.0) −4 (7.6 to −0.46)

SNAP, Supplemental Nutrition Assistance Program; CI, confidence interval.

Data are mean differences between QoL scores (95% confidence intervals in parentheses) estimated using a multivariate linear regression model. The bold font indicates

that associations are statistically significant with a p-value < 0.05.
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have no usual source of medical care (32–34). In our cohort,

children in households with another language besides English

had comparable HRQL scores that were no different from those

for children in English-primary-language households. Importantly,

we were surprised to find that non-English-speaking children had

higher school HRQL. As we have tried to demonstrate that SDoH

and low SES are associated with lower HRQL, it may have been

expected that HRQL might be lower when children experience

these social and economic adversities. One explanation for this

finding may be a nuanced difference between the primary

language spoken at home and limited English proficiency (LEP).
Frontiers in Pediatrics 06
LEP (the parents’ self-reported ability to speak English very well,

well, not very well, or not at all) has been shown to exhibit a

dose-dependent relationship between children’s insurance

coverage, parental educational attainment, and family income.

Lower LEP is associated with less insurance and parent education

and lower income, while primary language spoken at home is not

as strongly associated (17). Our findings may be capturing the

primary language spoken at home as a variable of cultural practice

and parental choice and not parental LEP. It is also plausible that

for this subset of families, although resource-challenged, as first-

generation immigrants, their families are highly motivated to

support their children’s wellbeing and educational achievements

for the betterment of their future. Further investigation is

needed to disentangle these relationships, but our data indicate

that language at home is probably not driving differences in

HRQL observed in children born EP at age 10 years.

This study has implications for clinical care and future

healthcare policy and research. Disparities in child HRQL in a

patient population born EP among racial groups are associated

with SDoH variables, and focusing on disparities in these variables

may provide insights into mitigating racial disparities. Addressing

socioeconomic disparities alone is not sufficient, as it does not

correct the systems of oppression that underlie these disparities.

Even among women of high SES—college education, private

insurance, not receiving Women, Infants, and Children (WIC)

benefits—disparities in preterm birth rates persist, with
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non-Hispanic Black women having increased rates of premature

birth than non-Hispanic White women (35). Racial, ethnic, and

socioeconomic disparities remain widespread in the United States,

and addressing these disparities is necessary for providing safe and

equitable care. Yet, improving access to healthcare can improve

child HRQL, as demonstrated by the success of the California

State Children’s Health Insurance Program and the impact of the

Earned Income Tax Credit on infant health (36–38). Disparities in

child health are implicated in large social and financial costs

across the life span (39), and optimizing child health is critical for

maximizing health throughout life (40). Among this population

of infants born EP, early and timely identification of at-risk

mother–infant dyads who may benefit from comprehensive

biopsychosocial interventions has the potential to improve patient

HRQL well beyond the neonatal period (41). These focused

interventions with postbirth hospitalization discharge home visits

by nurses and social workers have been found to reduce rates of

infant mortality and rehospitalization following initial discharge

among preterm infants (42). Education and support for infant

stimulation initiated in the hospital and continued at home have

also been shown to achieve the social interaction patterns essential

for optimal development in a cohort of infants born prematurely

with mothers with social–environmental risk factors (43).

Furthermore, the benefits of early intervention services among

children born prematurely are well-documented, with

demonstrated benefits observed throughout childhood and into

adulthood (44–46). Addressing the financial insecurity of mothers

caring for a vulnerable child is a necessity, with further research

and implementation needed. A randomized control trial of 46

Medicaid-eligible mothers of preterm infants found that financial

support (up to 3 weekly financial transfers of $200 each their

infant was hospitalized) increased skin-to-skin care and breast

milk provision, indicating the role of financial support to facilitate

mothers’ engagement with caregiving behaviors (47).

The strengths of our study include a relatively high follow-up

rate of a large, prospective, multicenter cohort sample that was

diverse with respect to sociodemographic attributes and geographic

location, with patients enrolled from 14 institutions across central

and eastern United States. There also are several limitations. The

observational design inherent to the study prevented us from

directly investigating the causes of racial disparities. We lacked a

sufficient sample size to address Latinx ethnicity within our study

and recognize the extensive body of literature documenting

healthcare disparities afflicting this patient population (2). Only

EP individuals were included in the ELGAN Study, and therefore,

the findings reported here might not apply to children born

preterm beyond 28 weeks’ gestation and closer to term. Lastly,

28% of the potential study sample was not evaluated at 10 years of

age, potentially resulting in selection bias.
Conclusions

Among 10-year-old children born EP, differences in parent-

reported QoL were associated with maternal SES factors but not
Frontiers in Pediatrics 07
with race. Our results suggest that interventions designed to

improve mothers’ SES may enhance the QoL of children born

EP. Furthermore, these results underscore that race is a social

construct, rather than a biological variable, as we work toward

greater equity in care provision.
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