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Abstract

Socioeconomic status and race/ethnicity are widely
understood to be determinants of adverse birth outcomes,
but studies have been limited by lack of income data in
health records and aggregation of racial groups in
reporting. This study aims to evaluate the relationship of
socioeconomic status to extreme preterm birth outcomes in
the diverse ethnic population of Hawai'i. Statistical analyses
were conducted on Hawai'i birth records 2004-2013 linked
to American Community Survey data by maternal residence.
Community-level income demographics were stratified into
wealth quintiles and stratum specific odds ratios were
calculated for extreme preterm birth with analysis focused
on the highest and lowest income-quintiles. The overall rates
of extreme preterm birth were similar in high vs low-income
communities, yet the individual risk factors were
significantly different. In low-income communities, increased
risk of extreme preterm birth was identified for women less
than 20 years old and Black women, while in high-income
communities, Native Hawaiian and Black women were at
increased risk. Previous preterm birth, birth of a first child
and cumulative maternal medical conditions were
significant risk factors at all income levels. For Native
Hawaiian women, the significant overall increased risk of
extreme preterm birth persists in high-income communities
but not in low-income communities, suggesting that
increased risks previously attributed to Native Hawaiian
race/ethnicity may be partially explained by low
socioeconomic status.

Abbreviations

ACS = American Community Survey
EPTB = Extreme Preterm Birth

GA = Gestational Age

PCSA = Primary Care Service Area

Introduction

Racial disparities in infant mortality persist in the United
States, with non-Hispanic Blacks having a 3-fold increase
and Native Hawaiians/Pacific Islanders having a rate 2.6
times that of Asian Americans, the racial group with the
lowest rate.! Preterm birth is the most significant cause of
infant mortality, with 65% of infant deaths in the United
States in 2022 occurring among babies born preterm.2
Among Native Hawaiians in Hawai‘i from 2002-2009, 43.9%
of excess infant mortality was attributed to preterm related
causes.>

Income inequality has been identified as a significant
factor in preterm birth and infant mortality disparities in
the United States and around the world.#9 Significant in-
come inequality exists in Hawai‘i and has been steadily
increasing since the mid-1950s.10 Of ethnic groups in
Hawai‘i, Native Hawaiian families have the lowest median
income, the largest average family size and per capita in-
come of 69.2% of the statewide level.ll Income inequality
and low socioeconomic status have been proposed as con-
tributing to a wide range of health disparities for Native
Hawaiian families.12-15 A 2022 study by the National Bu-
reau of Economic Research examined parental income and
race/ethnicity for births in California and found significant
disparities in an aggregated subgroup of “Asian or Pacific
Islander”, but did not disaggregate race/ethnicity for Native
Hawaiian or Asian American populations.!® The diverse
racial population of Hawai‘i provides an opportunity to ex-
tend the analysis to include Asian Americans, Native
Hawaiians, and other Pacific Islander populations, which
continue to be underrepresented in national health data
with rare subgroup disaggregation.317 This study aims to
provide additional insight into the relationship of socioe-
conomic status to preterm birth for disaggregated racial
groups in Hawai‘i.

The extent of prematurity is a critical factor when study-
ing preterm birth, as those born at the extreme of viability
are at the highest risk of demise.? Babies born at less than
28 weeks of gestation are categorized as “extremely
preterm”. Native Hawaiian women are 2.2 times more likely
than White women to have babies born extremely low
birthweight (<1000 g) and extremely preterm.3 In addition
to its causal role in infant mortality, a focus on extreme
preterm birth is important because of the health complica-
tions and long-term disabilities associated with surviving
preterm babies and the high societal and economic costs of
preterm birth.18 The excess cost associated with prematu-
rity for the 2016 US birth cohort was estimated to be $25.2
billion, with over one-third of this cost attributable to the
7% of births which occur before 28 weeks of gestation.1?

Researchers have used a variety of approaches to evalu-
ate the effects of socioeconomic factors on health dispari-
ties.67-13,20 I Hawai‘i, the birth file is based on Vital Sta-
tistics birth records and does not contain maternal income
demographics. This is a widespread shortcoming of birth
records which has made it difficult to perform analysis of
the effects of socioeconomic status on birth outcomes.16
In this study, an ecological approach was taken to evaluate
socioeconomic status, wherein the per capita income level
of the community in which the mother resided at the time
of the infant’s birth was assigned to each birth record as
a proxy for maternal income.2! The authors assess the re-
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lationships between community-level income and extreme
preterm birth in conjunction with other factors that may be
associated with increased risk of extreme preterm birth.

Methods

State of Hawai’i Birth Records from 2004-2013 (N = 188076)
were obtained from the Hawai‘i Department of Health and
used to identify extreme preterm births based on gesta-
tional age greater than 16 weeks and less than 28 weeks.
This gestational age was chosen to maximize capture of ad-
verse birth outcomes, which may have resulted in either
a live birth or a fetal death, where a birth certificate was
issued. Analysis was limited to mothers who identified as
Hawai‘i residents at the time of the baby’s birth and had a
recorded gestational age greater than 16 weeks (600 records
excluded). Data suppression was applied for demographics
with n<10 according to National Center for Health Statistics
guidelines. Demographic variables included in all models:
age, race/ethnicity, education, marital status, previous
preterm birth or first-time birth and a count of preexisting
maternal medical conditions. The maternal medical condi-
tions included on the birth record as checkbox items in-
clude anemia, cardiac disease, lung disease, diabetes, gen-
ital herpes, oligohydramnios, hemoglobinopathy, chronic
hypertension, pregnancy-associated hypertension, eclamp-
sia, incompetent cervix, previous fetal macrosomia, previ-
ous preterm infant, renal disease, Rh sensitization, uterine
bleeding, and other. The Hawai‘i Department of Health, Of-
fice of Health Status and Monitoring assigns all people that
report more than one race on the birth certificate to a single
race for reporting purposes. If more than one race/ethnic-
ity is reported, the following rules apply: If Hawaiian is one
of the multiple ethnicities listed, Part Hawaiian is coded;
If any non-White ethnicity is listed in combination with
White, the first non-White ethnicity is coded; If more than
one non-White ethnicity is listed, the first one is coded.?2

Community-level average per capita income data was
taken from the American Community Survey (ACS) from
2006-2010. This ACS period was chosen as it approximates
a midsection of the birth records period. Communities were
defined using Primary Care Service Areas (PCSA) created
by stakeholders in Hawai‘i through the Primary Care Access
Plan in the mid-1990s with modifications by the Hawai‘i
Department of Health to provide more detail in the 3
largest identified areas.23 PCSA’s were chosen for this
analysis as they standardize availability and utilization of
health care resources at the community level.24 Mothers
were assigned to one of Hawai‘i 35 PCSAs based on resident
census tract at the time of the infant’s birth. There were
344 birth records (0.2%) with Hawai‘i addresses that were
not able to be linked and were excluded from the commu-
nity-level analysis. ACS per capita income data was strati-
fied into the wealthiest 20% (high-income), middle 60% and
the poorest 20% (low-income), utilizing methodology from
the 20:20 ratio of income inequality.25 Analysis focused on
the differences between the highest-income and lowest-in-
come communities.

The research protocol was submitted to and approved
by the University of Hawai‘i Office of Research Compliance
Human Studies Program as an exempt study, protocol num-
ber CHS#23517.

All analysis was conducted in SAS version 9.2 (SAS Insti-
tute, Cary, North Carolina). The study population was sum-
marized using descriptive statistics. Chi-square tests were
used to calculate P values. Potential confounding variables
were included in the models. Multiple logistic regression
models were created to explore associations between com-
munity-level income and extreme preterm birth outcomes.
Adjusted odds ratios (AOR) and 95% confidence intervals
(CI) were obtained using these models. Statistical signifi-
cance was set at P < .05.

Results

Maternal demographics of all births and extreme preterm
births are presented in Table 1. Variables found to be sig-
nificant by P-value include maternal age, race/ethnicity,
marital status, previous preterm birth, and cumulative ma-
ternal medical conditions. Demographics with increased
distribution of extreme preterm birth compared to all birth
included women less than 20 years old (+5.4%), greater
than 35 years old (+1.5%), Native Hawaiians (+7.4%), Blacks
(+5.9%), less than high school education (+2.0%), not mar-
ried (+7.6%), previous preterm birth (+2.3%), first child
(+7.7%), and those with one or more maternal medical con-
dition. Native Hawaiians accounted for 27.4% of all births,
had the highest distribution of extreme preterm birth at
34.8%, with an extreme preterm birth rate of 0.81 per 100
live births. Black women accounted for 2.6% of all births,
had 8.5% of the extreme preterm births, with the highest
extreme birth rate of all race/ethnicities at 2.06 per 100 live
births.

Population, income, and birth demographics of the high
and low-income communities are presented in Table 2. The
total population of the high-income communities is 1.60
times that of the low-income communities, yet the total
number of births is remarkably similar (37945 vs 37651
births) due to a higher crude birth rate in the low-income
communities (17.8 vs 11.2 births per 1000 persons per year).
The extreme preterm birth rate in the high-income area is
0.60 while the low-income area rate is similar at 0.67 per
100 live births. The income-inequality ratio of per capita
income in the highest income community (Hawai‘i Kai-
Kaimuki, $46,800) to the lowest income community (Wa-
ianae, $17,300) is 2.70.

The maternal demographics of extreme preterm birth
by community-level income stratification is presented in
Table 3. In high-income communities, the distribution of
extreme preterm birth increases in a stepwise fashion with
increasing age with women 35 years or older accounting for
3.7 times more of the extreme preterm birth than women
less than 20 years. In low-income communities, the distri-
bution of extreme preterm birth is skewed towards younger
women, with women less than 20 years accounting for 2.0
times more of the extreme preterm birth than women 35
years or older.

Hawai ‘i Journal of Health & Social Welfare, December 2025, VOL 84, NO 12
284



Table 1. Maternal Demographics of Births and Extreme Preterm Births in Hawai'i (2004-2013)

All Births EPTB
Variance
EPTB vs Birth
Characteristic (bivariate P-value) No. (%) No. (%) EPTB Rate? (%)
Total Births Included in Analysis 187476 1195 0.64
Age, years (P<.001)
<20 14019 (7.5) 154 (12.9) 1.10 5.4
20-24 44400 (23.7) 261 (21.8) 0.59 (1.9)
25-29 51198 (27.3) 293 (24.5) 0.57 (2.8)
30-34 44952 (24.0) 259 (21.7) 0.58 (2.3)
>=35 32907 (17.6) 228 (19.1) 0.69 1.5
Race/Ethnicity (P<.001)
Native Hawaiian 51437 (27.4) 416 (34.8) 0.81 7.4
White 41382 (22.1) 162 (13.6) 0.39 (8.5)
Filipino 33643 (17.9) 211 (17.7) 0.63 (0.2)
Japanese 19095 (10.2) 96 (8.0) 0.50 (2.2)
Other Pacific Islanders 17205 (9.2) 89 (7.4) 0.52 (1.8)
Other Asian 13981 (7.5) 77 (6.4) 0.55 (1.1)
All Others 5645 (3.0) 27 (2.3) 0.48 (0.7)
Blacks 4897 (2.6) 101 (8.5) 2.06 5.9
Race Unknown 191 (0.1) 16 (1.3) 8.38 1.2
Education (P=.149)
High School or Less 86162 (46.0) 574 (48.0) 0.67 2.0
Some College or More 101314 (54.0) 621 (52.0) 0.61 (2.0)
Marital Status (P<.001)
Married 117995 (62.9) 661 (55.3) 0.56 (7.6)
Not Married 69481 (37.1) 534 (44.7) 0.77 7.6
Previous Preterm Birth (P<.001)
Yes 1048 (0.6) 35 (2.9) 3.34 2.3
No 110708 (59.1) 585 (49.0) 0.53 (10.1)
First child 75720 (40.4) 575 (48.1) 0.76 7.7
Maternal Medical Conditions (P<.001)
0 Medical conditions 127252 (67.9) 565 (47.3) 0.44 (20.6)
1 Medical conditions 46612 (24.9) 423 (35.4) 0.91 10.5
2 Medical conditions 10853 (5.8) 151 (12.6) 1.39 6.8
3 Medical conditions 2272 (1.2) 38 (3.2) 1.67 20
4+ Medical conditions 487 (0.3) 18 (1.5) 3.70 12
Primary Care Service Areas (P=.52)
Highest 20% income stratum 37945 (20.2) 228 (19.1) 0.60 (1.1)
Middle 60% income stratum 111536 (59.5) 712 (59.6) 0.64 0.1
Bottom 20% income stratum 37651 (20.1) 251 (21.0) 0.67 0.9
Address Unknown or not linked 344 (0.2) nr

Abbreviations: EPTB=Extreme Preterm Birth (gestational age < 28 weeks)
AEPTB Rate=(No. EPTB / No. Total Births) * 100

The distribution of extreme preterm birth by race/eth-
nicity (Table 3) identifies that 44.6% of extreme preterm
birth in low-income communities (112 cases) and 32.0%
of extreme preterm birth in high-income communities (73
cases) during the period were to Native Hawaiian mothers.
In low-income communities, the distribution of extreme
preterm birth for Native Hawaiians is 3.0 times that of the
next closest racial group (44.6% in Native Hawaiians versus
14.7% in Whites). In high-income communities, there are

2.3 times more cases of extreme preterm birth among Na-
tive Hawaiians than in the next closest racial group (32.0%
in Native Hawaiians vs. 14.0% in Japanese). The extreme
preterm birth rate for Native Hawaiians is similar in high-
income (0.87) and low-income (0.84) communities.

Results of the multivariate regression analyses for all ex-
treme preterm birth and high and low-income communities
are presented in Table 4. In the unstratified model for all
extreme preterm birth, significant risk factors include age
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Table 2. Population, Income and Birth Demographics of Hawai'i Communities by Primary Care Service Areas

Primary Care Service Per capita Total No. of Crude Annual Birth No. of EPTB
Area Income Population Births Rate? EPTB RateP
Hawai'i Kai-Kaimuki,

O'ahu $46,800 71026 5773 8.1 32 0.55
South Kohala, Hawai'i $ 36,400 17752 2533 14.3 20 0.79
McCully-Makiki, O'ahu $ 35,100 59080 5227 8.8 34 0.65
Lahaina, Maui $ 34,100 20497 3014 14.7 12 0.40
Makawao, Maui $ 34,000 42416 4744 11.2 23 0.48
'Ewa-Kalaeloa, O'ahu $ 33,400 56026 9175 16.4 70 0.76
Ala Moana-Nu'uanu,

O'ahu $32,700 71114 7583 10.7 37 0.49
Highest: excluded due to missing data -104

Highest 20% Income

Stratum $36,071 337911 37945 11.2 228 0.60
Middle 60% Income

Stratum $ 26,995 811055 111536 13.8 712 0.64
Héana, Maui $23,200 02351 309 131 nr

Ko'olauloa, O'ahu $22,800 19634 3871 19.7 19 0.49
Downtown-Kalihi, O'ahu $22,500 66102 8945 135 54 0.60
Lana'i $21,200 03335 405 12.1 nr

Wahiawa, O'ahu $ 20,800 36724 9140 24.9 64 0.70
Puna, Hawai'i $ 19,300 36707 5690 155 26 0.46
Wai'anae, O'ahu $17,300 46482 9441 20.3 84 0.89
Lowest: excluded due to missing data -150

Lowest 20% Income

Stratum $21,014 211335 37651 17.8 251 0.67

Data from: American Community Survey 2006-2010 and State of Hawaii Birth Records 2004-2013

Communities ordered and stratified by per capita income level, from highest to lowest.
Abbreviations: EPTB=Extreme Preterm Birth (gestational age < 28 weeks)

Data suppression: Per National Center for Health Statistics guidelines, grouping with n<10 are suppressed (nr)

aCrude annual birth rate: Births per 1000 persons per year
PEPTB Rate=(No. EPTB / No. Total Births) * 100

less than 20, Native Hawaiian, Filipino, Black, not-married,
previous preterm birth, birth of a first child and cumula-
tive maternal medical conditions for which risk increases in
a step-wise fashion with increasing number of conditions.
When the model is stratified by income levels, the signif-
icance of many of these factors is reduced or eliminated.
In low-income communities, women less than 20 years old
(AOR 1.62, 95% CI 1.04-2.53) and Black women (AOR 2.39,
95% CI 1.30-4.38) have increased risk of extreme preterm
birth. In high-income communities, Native Hawaiian (AOR
2.18, 95% CI 1.37-3.45) and Black women (AOR 4.36, 95%
CI 2.09-9.07) are at increased risk of extreme preterm birth
while no age groupings are at increased risk. Maternal med-
ical conditions, previous preterm birth, and birth of a first
child were significant risk factor at all income levels.

Discussion

In this analysis, community-level income stratification of
the Hawai‘i birth records enables the identification of so-
cioeconomic population trends associated with risk of ex-
treme preterm birth and allows critical consideration of
the role of socioeconomic status. When extreme preterm
birth is stratified by community-level income, the demo-

graphic patterns and risks differ between high and low-in-
come communities.

In low-income communities, the significance of race/
ethnicity as a risk factor is eliminated (for Native Hawaiian
and Filipinos) or reduced (for Blacks) in multivariate analy-
sis, suggesting that risks associated with race/ethnicity are
better explained by low socioeconomic status.26 Socioeco-
nomic disadvantage has been widely shown to be associ-
ated with adverse birth outcomes.2” Factors such as access
to safe food, housing, education and medical care and stres-
sors related to housing insecurity, domestic violence, low-
literacy and unemployment may contribute to adverse birth
outcomes.28 Issues with affordability, access to and utiliza-
tion of health care may be barriers to low-income mothers
seeking preventative and prenatal health care services.2?

In low-income communities in Hawai‘i, women less than
20 years old are at increased risk for extreme preterm birth,
while this pattern is not observed in high-income com-
munities. Adolescent pregnancy in low and middle-income
countries has been previously found to be associated with
increased risks of adverse birth outcomes.30 Factors associ-
ated with poverty that are believed to contribute to adoles-
cent pregnancy include low-quality education, a negative
perception of the future, limited employment opportuni-
ties, and feelings of helplessness and alienation.3!
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Table 3. Maternal Demographics of Births and Extreme Preterm Birth in Hawai'i (2004-2013) in High and Low-

Income Community Stratuma

High-Income Stratum
No of births (%)

Low-Income Stratum

No of births (%)

Characteristic EPTB EPTB
(bivariate P-value) All EPTB Rateb All EPTB Rateb
Age, years P=.026 P<.001
<20 2001 (5.3) 19 (8.3) 0.95 3852 (10.2) 49 (19.5) 1.27
20-24 6575 (17.3) 33 (14.5) 0.50 11406 (30.1) 66 (26.3) 0.58
25-29 9638 (25.4) 51 (22.4) 0.53 10686 (28.2) 68 (27.1) 0.64
30-34 10696 (28.2) 56 (24.6) 0.52 7223 (19.0) 43 (17.1) 0.60
>=35 9035 (23.8) 69 (30.3) 0.76 4484 (11.8) 25 (10.0) 0.56
Race/Ethnicity P<.001 P=.006
Native Hawaiian 8422 (22.2) 73 (32.0) 0.87 13278 (35.0) 112 (44.6) 0.84
White 8030 (21.2) 28 (12.3) 0.35 6971 (18.4) 37 (14.7) 0.53
Filipino 5843 (15.4) 31 (13.6) 0.53 6131 (16.2) 34 (13.5) 0.55
Japanese 5709 (15.0) 32 (14.0) 0.56 1523 (4.0) nr
Other Pacific
Islanders 3148 (8.3) 15 (6.6) 0.48 5202 (13.7) 26 (10.4) 0.50
Other Asian 4945 (13.0) 24 (10.5) 0.49 2171 (5.7) 12 (4.8) 0.55
All Others 1202 (3.2) nr 1110 (2.9) nr
Blacks 615 (1.6) 10 (4.4) 1.63 1215 (3.2) 15 (6.0) 1.23
Race Unknown 31 (0.1) nr 50 (0.1) nr
Education P=.161 P=.771
High School or
Less 14440 (38.1) 97 (42.5) 0.67 21409 (56.4) 145 (57.8) 0.68
Some College or
More 23505 (61.9) 131 (57.5) 0.56 16242 (42.8) 106 (42.2) 0.65
Marital Status P=.111 P=.101
Married 25505 (67.2) 142 (62.3) 0.56 20835 (54.9) 126 (50.2) 0.60
Not Married 12440 (32.8) 86 (37.7) 0.69 16816 (44.3) 125 (49.8) 0.74
Previous Preterm
Birth P<.001 P<.001
Yes 158 (0.4) nr 269 (0.7) nr
No 21086 (55.6) 111 (48.7) 0.53 23939 (63.1) 126 (50.2) 0.53
First Child 16701 (44.0) 109 (47.8) 0.65 13443 (35.4) 119 (47.4) 0.89
Maternal Medical P<.001 P<.001
0 Medical
conditions 25987 (68.5) 91 (39.9) 0.35 24078 (63.5) 122 (48.6) 0.51
1 Medical
conditions 9332 (24.6) 95 (41.7) 1.02 10080 (26.6) 86 (34.3) 0.85
2 Medical
conditions 2120 (5.6) 29 (12.7) 1.37 2726 (7.2) 36 (14.3) 1.32
3 Medical
conditions 423 (1.1) nr 610 (1.6) nr
4+ Medical
conditions 83 (0.2) nr 157 (0.4) nr
Total 37945 228 0.60 37651 244 0.65

Abbreviations: EPTB=Extreme Preterm Birth (gestational age < 28 weeks)

Data suppression: Per National Center for Health Statistics guidelines, grouping with n<10 are suppressed (nr)

@High and Low-income stratum = Top and bottom quintile per capita income levels
PEPTB Rate=(# EPTB / # Total Births) * 100

Native Hawaiian mothers have a higher percent distri-
bution of extreme preterm birth compared to all births
across community-income stratifications. Native Hawaiians
also have the lowest median and per capita income of eth-
nic groups in Hawai‘i.!! This relationship between extreme
preterm birth and socioeconomic status is consistent with
study findings that the highest rates of preterm birth in
California in 2022 occurred in American Indian or Alaska

Native, Black, or Native Hawaiian/Pacific Islander individu-
als with public health insurance.32

In community-level income stratification, this study
finds that Native Hawaiians are at increased risk of preterm
birth in high-income communities. While the specific fac-
tors that may increase and mitigate risk for Native Hawai-
ians in high-income communities are beyond the scope
of this study, this finding merits further consideration in
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Table 4. Risk factors for Extreme Preterm Birth in Hawai'i (2004-2013): Adjusted Odds Ratios for All, High-Income

and Low-Income Community Stratum?,

AllEPTB High-Income Stratum Low-Income Stratum

Characteristic AOR 95% Cl AOR 95% Cl AOR 95% Cl
Age, years

<20 141 (1.13-1.77) 1.25 (0.70-2.26) 1.62 (1.04-2.53)

20-24 0.92 (0.77-1.09) 0.85 (0.54-1.34) 0.83 (0.58-1.19)

25-29 ref ref ref

30-34 1.04 (0.88-1.23) 1.08 (0.73-1.60) 0.93 (0.63-1.37)

>=35 1.17 (0.98-1.41) 1.33 (0.90-1.98) 0.86 (0.54-1.38)
Race/Ethnicity

Native Hawaiian 1.72 (1.41-2.09) 2.18 (1.37-3.45) 1.42 (0.95-2.13)

White ref ref ref

Filipino 1.39 (1.12-1.71) 1.38 (0.82-2.32) 0.95 (0.59-1.54)

Japanese 1.14 (0.88-1.47) 1.46 (0.87-2.43) 0.69 (0.29-1.66)

Other Pacific Islanders 1.18 (0.90-1.54) 1.26 (0.66-2.40) 0.91 (0.54-1.52)

Other Asian 1.28 (0.97-1.68) 1.28 (0.74-2.22) 0.98 (0.51-1.89)

All Others 1.13 (0.75-1.71) 1.99 (0.93-4.26) 1.29 (0.60-2.80)

Blacks 5.20 (4.04-6.70) 4.36 (2.09-9.07) 2.39 (1.30-4.38)
Education

High School or Less 0.97 (0.85-1.11) 1.19 (0.87-1.63) 0.88 (0.66-1.17)

Some College or More ref ref ref
Marital Status

Married ref ref ref

Not Married 1.16 (1.01-1.33) 1.05 (0.76-1.46) 0.93 (0.69-1.25)
Previous Preterm Birth

Yes 5.06 (3.56-7.21) 6.73 (3.12-14.48) 3.62 (1.56-8.39)

No ref ref ref

First Child 1.43 (1.26-1.63) 1.34 (1.00-1.79) 1.54 (1.15-2.06)
Maternal Medical

0 Medical conditions ref ref ref

1 Medical conditions 1.98 (1.74-2.26) 271 (2.01-3.64) 1.68 (1.27-2.22)

2 Medical conditions 3.01 (2.50-3.63) 3.56 (2.32-5.47) 2.60 (1.77-3.80)

3 Medical conditions 3.49 (2.49-4.89) 3.95 (1.79-8.70) 0.94 (0.30-2.98)

4+ Medical conditions 7.00 (4.29-11.42) 16.42 (6.73-40.06) 4.85 (1.73-13.60)

Abbreviations: EPTB=Extreme Preterm Birth (gestational age < 28 weeks)
2High and Low-income stratum = Top and bottom quintile per capita income levels

future studies. The legacy of colonization in Hawai‘i has
created complex psychosocial impacts for Native Hawai-
ians, including historical trauma, which can affect individu-
als regardless of their socioeconomic status and contribute
to health disparities.33 Income inequality may also have a
more significant effect on Native Hawaiians than on other
race/ethnic groups in Hawai‘i due to the cultural discor-
dance between traditional practices and Western economic
systems, as has been proposed in study of health disparities
in other Indigenous peoples.!1234.35

Preexisting maternal medical conditions, previous
preterm birth, and birth of a first child were risk factors at
all income levels, which is consistent with previous stud-
ies.536 A gradient response in risk was observed with in-
creasing number of maternal medical conditions. Although
the collinearity of maternal advance age (>35) and preex-
isting maternal medical conditions was not directly eval-

uated in this study, it is probable that older women have
more preexisting medical conditions than younger women,
which would increase their risk of extreme preterm birth.
Additionally, older women with preexisting medical con-
ditions may be more likely to undergo assistive reproduc-
tive therapy in order to conceive, which has been shown in
previous studies to be associated with a 3-fold increase in
preterm birth.37 A collinearity between maternal young age
and birth of a first child may contribute to the increased risk
associated with birth of a first child.

Finally, although the Black population in Hawai‘i is a
small subset of the total population (2.6% of all births), the
rates of extreme preterm birth among Black women are in-
creased in all models and are the highest of any race/ethnic
group. These findings are consistent with other studies for
Black Americans which show persistent racial disparities
regardless of income levels, with suggested mechanisms
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including access to and utilization of high-quality health
care, lasting effects of income inequality, policy-induced
racial segregation, and cumulative stress due to racial dis-
crimination.!6:32,38 These findings merit further study in
the Hawai‘i population.

Limitations

Limitations to this analysis stem from the use of vital sta-
tistics which are based on hospital birth records but not ac-
tual clinical records and may be subject to various reporting
discrepancies, biases and limitations.3® Maternal medical
conditions may be under reported.4? Tobacco and alcohol
use are not reliably reported on birth certificates.#! Prelim-
inary analysis of tobacco and alcohol reporting in the data
set supported this assertion, so these variables could not
be used in this analysis. An additional birth certificate lim-
itation is that while the Hawai‘i birth certificate allows for
self-identification of multiple races, the recorded data on
racial identification is limited to one racial group, as de-
scribed in the methods section, thus limiting the ability to
consider ethnic admixing which occurs widely in Hawai‘i
and has been observed to have a significant correlation with
health-related factors.1342

An additional limitation for this study is that the low-
income and high-income stratification is based on commu-
nity-level average per capita income. The actual income
level of each individual is not known and may not be consis-
tent with the overall area average income. Mixed economic
communities occur frequently in Hawai‘i where high-value
land, such as ocean-front properties, in low-income com-
munities are owned by wealthier individuals. The opposite
scenario, with low-income families residing in high-income
communities, also occurs due to homestead lands, gener-
ational transfers of property and multi-generational living
arrangements. This variation between the average income
and individual incomes is a differential bias that is likely to
understate the significance of findings in the study. Future
studies could consider alternative complex social determi-
nant measures such as concentrated disadvantage to evalu-
ate socioeconomic status and social determinants.43

An additional consideration is the study size and time-
frame of the data. The data used for this study included

birth records from 2004-2013. While the rate of preterm
birth has remained stable over the period 2013-2023 (10.2%
in 2013, 10.1% in 2023), the rate of extremely preterm birth
is not available for comparison and may have changed in
the interval period.#* Changes in approaches to preterm
birth prevention may also have occurred which would affect
the generalizability of this study. In addition, although the
study included 10 years of birth records which allowed for
significance in the full database, it is possible that the dis-
aggregation to community-level income in conjunction
with the rare outcome of extreme preterm birth did not find
significance in some variables due to small numbers.

While more recent data may be available through the
State of Hawai‘i Department of Health, there are protocols
that are prohibitive due to time constraints and cost. The
authors share what was discovered, in hopes that those
with current access to the data could repeat the analysis
and update the study.

Conclusion

These findings support a multifaceted approach to address
extreme preterm birth disparities which focuses on the di-
verse and specialized needs of each community. The signifi-
cance of socioeconomic status as a risk factor for poor birth
outcomes should provide an impetus for medical providers
to address socioeconomic risk factors and economic needs
of patients.
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