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ABSTRACT
Objectives. Prenatal health care (PNC) is associated with positive maternal and infant
health outcomes. There is limited knowledge regarding Native Hawaiians/Other Pacific Islanders
(NHOPI) and Asian women’s access to PNC especially among those with partner abuse (PA)
experience. The objectives of this paper were to 1) describe and examine factors associated with
PNC access barriers among mothers, by race; and, 2) determine the association between PA and
PNC access, by race. Methods. We analyzed 2004-07 data from Hawai‘i’s Pregnancy Risk
Assessment Monitoring System (n=7,158). The outcome is ≥1 experience with a PNC access
barrier. PA is experience with physical violence from a partner. Descriptive statistics, and
bivariate and multivariate logistic regression analyses stratified by race were conducted. Results.
The respondents included 35.7% NHOPI, 37.4% Asian, 20.1% White and 6.6% Other. More
than 6% experienced PA, and 25.9% reported ≥1 PNC access barrier. Experience with PA was
significantly associated with NHOPI and Asians reporting ≥1 barrier to accessing PNC, but was
non-significant with Whites. Conclusions. Programs should address barriers to accessing PNC,
and target NHOPI and Asian mothers with PA experience to reduce the healthcare disparity and
improve quality of life.
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INTRODUCTION
According to the U.S. Census, there were nearly 15.2 million Asians in 2007 and more
than one million Native Hawaiians/Other Pacific Islanders (NHOPI) (1). Asians and NHOPI are
heterogeneous populations that have diverse languages, cultures, and period of residences in the
U.S. (2, 3). In 2000, there were more than 1.2 million persons residing in Hawai’i (4) including
the following major racial groups: NHOPI (9.4%), Asians (41.6%), and Whites (24.3%).
Although it is widely known that the receipt of prenatal health care (PNC), “medical
attention given to the expectant mother and her developing baby” (5), is associated with positive
health outcomes among the mothers and babies, approximately one million women in the U.S.
did not receive adequate PNC in 2006. Lack of PNC has severe consequences including preterm
labor, low birth weight, and infant death (5-23).
Furthermore, for a number of mothers access to PNC may be challenging due to an array
of factors (24, 25). Examples of common PNC barriers include lack of transportation, lack of
health insurance, lack of childcare, an “ambivalence of being pregnant,” a belief that PNC was
unimportant with successive pregnancies, difficulty getting an appointment, and their negative
experiences with prior PNC (e.g. poor treatment from individuals at the clinic). Experiences with
PNC barriers differ by race, however. Compared to White mothers, more Hispanic and Black
mothers report lack of transportation, lack of health insurance, ambivalence with being pregnant,
and negative experiences with prior PNC as PNC barriers.
In another study, Yu et al. found low use of PNC among Asian Americans are associated
with being single, being young, and having low educational attainment (26). Also, the lowest use
of PNC is in Korean and Vietnamese Americans. In another study, Kogan et al. found
comparable socio-demographic factors associated with PNC use in White, Native Hawaiian,
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Japanese and Filipino mothers; however, compared to other ethnic groups, Native Hawaiians
have the highest proportions with no or inadequate PNC use.
In addition to these PNC barriers, a mother’s experience of partner abuse (PA), which
occurs “when a person hurts or tries to hurt a partner by hitting, kicking, burning, or other
physical force (27),” also serves as a barrier to PNC. For example, Parker et al. found that among
teenage pregnant women, 24% with PA experience delayed PNC compared to 9% with no PA
experience (28). In another study, Dietz et al. found that mothers who experienced physical
violence from their partners were significantly more likely to have delayed PNC compared to
mothers with no physical violence experience (29).
The relationship between PA and maternal/child health outcomes is well documented.
For example, a 2001 systematic review and meta-analysis paper reported that women who were
abused during their pregnancy were 1.4 times more likely to have a low birth weight baby
compared to non-abused women (30). Another review paper found the prevalence of violence to
be as high as 20% during pregnancy (31). Another study found that women experiencing PA
both before/during pregnancy were at risk for numerous poor health outcomes; however, Asians
and NHOPI were lumped together and the relationship between PA and PNC access problems
was not examined (32). Prior studies have also found that women who experience PA are at a
significantly increased risk of having poorer mental health compared to women with no PA
experience (33-37) and, the psychological consequences are typically long-term and debilitating
(38).
There is a literature gap regarding abused, Asian and NHOPI mothers’ PNC experiences.
Although there are a few studies that have examined PNC among certain Asian groups and
Native Hawaiians as previously mentioned (26, 32, 39, 40), none to the authors’ knowledge have
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directly evaluated the association between PA experience and PNC access barriers. Given the
importance of PNC to maternal/infant health and PA being a predictor of poor health outcomes,
it is vital to also determine the role of PA in accessing PNC particularly among understudied and
rapidly growing Asian and NHOPI populations.
The study’s specific aims were to 1) describe and examine factors associated with PNC
access barriers among mothers, by race; and, 2) determine the role of PA in accessing PNC
among mothers, by race. The study’s findings addresses a specific focus area goal of Healthy
People 2010: to improve the health and well-being of women, infants, children, and families (41).
METHODS
Data source. We analyzed de-identified data from Hawai‘i’s 2004-07 Pregnancy Risk
Assessment Monitoring System (PRAMS), a project of the Centers for Disease Control and
Prevention and state health departments. PRAMS is an ongoing state-and population-based
surveillance system that monitors selected maternal behaviors and experiences among women
before, during, and after a pregnancy that resulted in a live birth. Of the 7,233 women who
completed the survey, 57 women were excluded from the analyses because they did not respond
to the PNC barriers question and 18 women were excluded due to missing racial data. The final
sample was 7,158.
Response rates. The overall response rate was 76.7%, of which 78.0% completed in the
mail phase (73.1% of all mail completers did so in the first mailing), and the remaining 22.0% in
the phone phase. The proportions of respondents by year were 24.6% (2004), 24.1% (2005),
25.5% (2006), and 25.8% (2007).
Dependent variable. Respondents were provided with a list of problems that “some
women can have getting PNC,” and response categories of yes/no. The following is the list of
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barriers to accessing PNC (and for the purpose of our study, they are grouped into specific
categories):
Logistical:
1) I couldn’t get an appointment when I wanted one.
2) I had no way to get to the clinic or doctor’s office.
3) I couldn’t take time off from work.
4) I had no one to take care of my children.
5) I had too many other things going on.
Financial/Health Insurance:
6) I didn’t have enough money or insurance to pay for my visits.
7) The doctor or my health plan would not start care as early as I wanted.
8) I didn’t have my Medicaid or Quest card.
Personal:
9) I didn’t want anyone to know I was pregnant.
Independent variables.
Partner abuse is defined as experience with physical violence from a current/former
husband/partner before and/or during pregnancy. Respondents were asked if the following
occurred during “the 12 months before you got pregnant” and/or their “most recent pregnancy”:
1) Did an ex-husband or ex-partner push, hit, slap, kick, choke, or physically hurt you in any
other way? (yes/no); and, 2) Were you physically hurt in any way by your husband or partner?
(yes/no).
Socio-demographics. Mothers were asked to self-report their race/ethnicity; race is
categorized as White, Asian, NHOPI, and Other. Maternal age is a continuous variable. The
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household income categories included: < $10,000, $10,000-24,999, $25,000-49,999, and
$50,000+. The education categories included: high school education or less, some college or
more, and college education or more. The marital status categories included “married” and
“other.” The regional categories included urban and rural. The counties for maternal residence
were Hawai‘i, Honolulu, Kaua‘i, and Maui.
Respondents were asked, “Are you currently in school or working outside the home?”
Employment/school is a binary variable (yes/no). Health insurance status was dichotomized to
having insurance (including Quest Medicaid) and being uninsured.
Substance use. Respondents were asked, “Did you use any of these drugs when you were
pregnant?” (yes/no). The types of drugs included prescription drugs, marijuana/hashish,
amphetamines, cocaine/heroin, tranquilizers/hallucinogens, and sniffing
gasoline/glue/hairspray/other aerosols.
Data Analysis. We computed weighted descriptive statistics using the svy suite from
Stata version 10.0 (42). Our analyses accounted for the complex survey design to calculate
appropriate standard error estimates. Bivariate/multivariate logistic regressions of experience
with at least one PNC barrier (yes; no) by race were conducted. Differences in the odds ratio
(OR) of PA were examined with sequential modeling for each racial group in the adjusted
analyses.
Human Subjects Protection. This study was approved by the Committee on Human
Research at the University of Hawai‘i at Mānoa. A data sharing agreement was completed with
the Hawai‘i PRAMS program within the Hawai‘i State Department of Health.

RESULTS
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Descriptive Analyses (Table 1). The weighted percentage of the respondents by race
were 35.7% NHOPI, 37.4% Asian, 20.1% White and 6.6% Other. The mean age of the mothers
was 28.0 years, nearly two-thirds were married, less than half were employed/in school, and the
majority had public/private health insurance. Nearly 18% had an annual household income of
less than $10,000, 23.2% of $10,000-24,999, 25.5% of $25,000-49,999, and 33.5% of $50,000 or
more. More than 25% had a college or more education, 25.4% some college or more, and 49.1%
high school or less. Most of the mothers resided in urban areas and in Honolulu County. Less
than 3% of the mothers reported using illicit drugs during pregnancy.
The proportion of mothers who reported PA experience was 6.3%. Nearly 26% of the
mothers reported at least one PNC access barrier including 11.1% who reported multiple
barriers. The mean number of PNC visits was 11.1, and the mean number of PNC access barriers
was 0.46. Nearly one in ten mothers reported that they could not get an appointment when they
wanted one. One in 20 mothers reported that they a) did not have enough money or insurance to
pay for their PNC visits, and, b) had too many things going on. More than one in 25 mothers
reported that a) their doctor/health care plan would not start care as early as they had wanted,
and, b) they did not have their Medicaid/Quest card. Nearly one in 25 mothers reported they a)
could not take time off of work, and, b) did not want anyone to know that they were pregnant.
Less than one in 25 mothers reported they a) had no way to get to the clinic/doctor’s office, and,
b) had no one to take care of their children. There were significant racial differences for all
characteristics described.
Bivariate Analyses (Table 2). For Asian mothers, the odds of experiencing at least one
PNC access barrier were 2.3 times higher for those having experience with PA (vs. none), 4.1
times higher for those without health insurance (vs. with), 1.6 times higher for those having a
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high school or less education (vs. college or more), 1.8-4.3 times higher for those having an
annual household income under $50,000 (vs. $50,000 or more), 2.0 times higher for those who
are not married (vs. married), and 4.0 times higher for those who use illicit substances (vs. not).
The odds ratio for experience with at least one PNC access barrier associated with a 1-year
increase in age was 0.95 among White mothers. Among Asian mothers, the odds ratio for
experience with at least one PNC access barrier was 0.83 for those who are not employed or in
school (vs. are).
For NHOPI mothers, the odds of experiencing at least one PNC access barrier were 3.4
times higher for those having experience with PA (vs. none), 1.8 times higher for those without
health insurance (vs. with), 1.9 times higher for those having a high school or less education (vs.
college or more), 1.6 times higher for those having some college or more (vs. college or more),
1.6-3.4 times higher for those having an annual household income under $50,000 (vs. $50,000 or
more), 2.4 times higher for those who are not married (vs. married), and 2.3 times higher for
those who use illicit substances (vs. not). Among NHOPI mothers, the odds ratio for experience
with at least one PNC access barrier associated with a 1-year increase in age was 0.96. Among
NHOPI mothers, the odds ratio for experience with at least one PNC access barrier was 0.72 for
those who are not employed or in school (vs. are).
For White mothers, the odds of experiencing at least one PNC access barrier were 2 times
higher for those having experience with PA (vs. none), 2.6 times higher for those without health
insurance (vs. with), 1.6 times higher for those having a high school or less education and 1.4
times higher for those with some college or more, and 1.6-3.7 times higher for those having an
annual household income under $50,000 (vs. $50,000 or more). The odds ratio for experience
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with at least one PNC access barrier associated with a 1-year increase in age was 0.96 among
White mothers.
For “other race” mothers, the odds of experiencing at least one PNC access barrier were
2.5 greater for those without health insurance (vs. with), and 2.7 times greater for those having
some college education or more (vs. college or more). Region and county of residence were not
significantly associated with experience of at least one PNC barrier for any racial group.
Multivariate Analyses. Table 3 shows that for all sequential models (Models 2-7),
experience with PA remains a significant factor associated with experience with at least one PNC
barrier among Asian, NHOPI and “other race” mothers, but not for White mothers. After
adjusting for age, marital status, education, household income, employment/school status, health
insurance, maternal residence, and illicit drug use (Model 7), experience with PA was
significantly associated among Asian (OR= 1.64, 95% CI: 1.05, 2.55), NHOPI (OR= 1.52, 95%
CI: 1.05, 2.18), and “other race” (OR= 3.10, 95% CI: 1.23, 7.81) mothers reporting at least one
barrier to accessing PNC, but the association was non-significant among White mothers (OR=
1.46, 95% CI: 0.73, 2.94). Figure 1 provides a pictorial illustration of the unadjusted (Model 1)
and adjusted (Model 7) models.
DISCUSSION
More than 6% of mothers reported PA experience, and more than one in four at least one
PNC access barrier. The major barriers to accessing PNC include two of the three
financial/health insurance barriers (e.g. not have enough money or insurance to pay for their
PNC visits; the mothers’ doctor/health care plan would not start care as early as they had
wanted), and three of the five logistical barriers (e.g. not having a way to get to the
clinic/doctor’s office, not getting an appointment when they wanted one and not having any one
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to take care of their children). In the bivariate analyses, White, Asian and NHOPI mothers had
similar racial-specific factors that were significantly associated with PNC access barriers
including experience with PA, no health insurance, having less than a college education, and
having an annual household income of less than $50,000. Other racial-specific factors that were
significantly associated with experience with at least one PNC access barrier for Asian and
NHOPI include not being married, and use of illicit substances. Younger age was found to be a
risk factor among all racial groups, and not being employed or in school was found to be
protective for Asian and NHOPI mothers. These identified risk factors are consistent with prior
literature (26, 40, 43-47).
Adjusted analyses indicate that PA plays a significant role in Asian and NHOPI mothers’
having experience with at least one barrier to accessing PNC. Specifically, Asians with PA
experience had a 1.6 times risk of experiencing at least one PNC access barrier compared to
Asian mothers without PA experience; and, NHOPI had a 1.5 times risk of experiencing at least
one PNC access barrier compared to NHOPI mothers without PA experience.
We found some similarities in the risk profiles between Asian and NHOPI mothers
(Table 3), which warrant further research and discussion. The Asian and NHOPI may share
similarities in some areas such as having higher proportions of mothers who are not married,
employed/in school, and experience with PA compared to White mothers (Table 1), and perhaps
such similarities have conventionally supported the practice of “lumping” Asian and NHOPI into
one racial group in research and policy. Still, we caution against interpreting that the similarities
found (Asian and NHOPI mothers experience similar race-specific factors that were significantly
associated with PNC access barriers including experience with PA) means that they are the
“same” because there is large heterogeneity in characteristics. For examples, compared to White
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mothers, there were higher proportions of Asian mothers but lower proportions of NHOPI
mothers with a household income of $50,000 or more. Also, nearly two-thirds of White and
Asian mothers have a college (or more) education, which was more than 20% than that of
NHOPI mothers. Future research should continue to investigate the between group differences as
well as examine the within group differences.
Strengths. Hawai‘i PRAMS is an annual population-based survey that includes large
proportions of Asians and NHOPI; therefore, it offers an opportunity to examine critical
questions concerning maternal and infant health among understudied racial minorities. Our
findings add to the little that is known about PNC and PA with such populations.
In our study, 35.7% of the mothers were NHOPI compared to 9.4% in Hawai‘i. This
difference is because the U.S. Census allows the respondent the option to select more than one
race and the Census reports the multi-race numbers separately whereas the Hawai‘i birth
certificate (which is linked to Hawai‘i PRAMS) allows participants to enter several racial/ethnic
groups. The data that is provided to Hawai‘i PRAMS consolidates all the information and only
reports one racial/ethnic group based on the respondent’s selection. This is a problematic issue,
particularly as national statistics are beginning to report out groups with 2 or more races.
Hawai‘i PRAMS is working with the Vital Statistics registrar on the technical details of the way
race/ethnicity is coded to better inform this issue. The large sample size of Native Hawaiians in
the sample allows precise estimates related to this population but the results are somewhat less
generalizable to those who report other racial/ethnic groups.
Limitations. As with other secondary data analyses, this paper is limited to the
information that was already collected. Also, PRAMS does not collect information on maternal
country of birth, which may be an important factor in the association with PA and PNC.
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Although information on more detailed subgroups are available, the numbers were not large
enough to allow a more detailed analysis of differences within the Asian or NHOPI population.
Additionally, the PRAMS survey asks the mother about postpartum depression, but not about
depression before/during pregnancy; postpartum depression was not included as a variable in the
analyses because the temporal sequence did not match with the study’s outcome (access to
PNC).
Furthermore, the role of the severity and frequency of PA on the mothers’ experience
with PNC is unknown; however, future PRAMS surveys may be able to better determine this
association by including questions related to this. Also, our findings are generalized to the noninstitutionalized, non-homeless, and English-speaking NHOPI and Asian American female
population in Hawai‘i. Moreover, our data are self-reported and subject to reporting biases where
respondents may have desired to portray a positive image such that they may have understated
the PA and experience with PNC barriers; however, future research may include external
measures such as provider assessments of PA and reviewing patient records of PNC visits.
Study Implications/Next Steps. Our findings have important policy and programmatic
implications. Future programs should address these financial/health insurance and logistical
barriers. Domestic violence community-based organizations and local and state health
departments may partner to discuss such potential programs including the feasibility of
replicating successful PNC programs at other places. For example, a safety net hospital in Dallas
sees pregnant women as walk-ins, and use “‘Mom-mobiles,’ which transport pregnant women to
and from prenatal representatives” – these programs are associated with increased PNC visits
(25). Other potential program ideas to address barriers to PNC include: (1) logistical barriers bus tokens/subsidies for taxi; on-site child care at certain heath facilities; extended clinic hours
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and weekend appointments (2) financial/health insurance barriers - subsidies to cover
partial/full costs of a PNC visit (e.g. copayments); payment plans. Moreover, as part of routine
PNC, women at risk for PA should be screened for potential access barriers and offered
appropriate services to ensure consistent participation in PNC, a healthy pregnancy and quality
of life.
This study found significant racial differences, which highlights the need for the training
and provision of cultural competency among providers. PNC may be one of the few chances that
battered pregnant women, particularly those who are a racial/ethnic minority women, may have
to receive adequate care and attention (48).
The epidemic of PA among culturally diverse female populations calls upon the health
care system to be equipped to, first, identify PA victims and, second, provide adequate health
care to female victims of PA. As noted earlier, proper care including PNC, results in positive
maternal and infant health outcomes. There is a great need, therefore, to screen for PA by
primary care providers (49), prenatal care providers (50), and health-care providers in general
(51-53).
Lastly, it is also vital to provide community education about the resources available to
abused women. It is also important to work with community stakeholders such as domestic
violence organizations, law enforcement, educators, and legislators to plan and implement
macro-level policies that will ensure the safety of abused women as well as address the barriers
identified in this study and other potential barriers to ensure appropriate and sufficient provision
of quality services including PNC.
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TABLE 1—Weighted Sample Characteristics of Hawai’i Pregnancy Risk Assessment Monitoring System, 2004–2007
Racial Group
All
White
Asian
NHOPI
Other
Total sample, no.
7,158
1,316
3,411
1,993
392
Weighted percentage
100
20.1
37.4
35.7
6.6
Age (years), mean (SE)
Marital status, %
Married
Other
Has current health insurance (%)
Education, %
College or more
Some college or more
High school or less
Employed/In school %
Household income (%)
<$10,000
$10,000-24,999
$25,000-49,999
$50,000+
Region, %
Urban
Rural
Maternal residence, %
Hawai’i County
Honolulu County
Kaua`I County
Mau’i County
Used illicit drugs during pregnancy, %
*Experienced physical abuse
before/during pregnancy, %
No. PNC visits, mean (SE)
No. PNC access problems, mean (SE)
No. PNC access problems, %

28.0 (0.08)

28.7 (0.17)

29.8 (0.12)

25.9 (0.13)

26.6 (0.29)

64.8
35.2
86.4

84.0
16.0
88.7

72.2
27.8
88.4

33.8
55.2
84.3

70.0
30.0
81.4

25.5
25.4
49.1
45.2

34.4
25.6
40.0
33.3

35.0
29.5
35.6
51.6

11.9
21.4
66.7
46.0

17.7
24.2
58.1
42.3

17.8
23.2
25.5
33.5

7.2
19.8
31.9
41.2

13.6
19.4
23.6
43.4

28.7
28.9
23.1
19.3

14.7
25.9
30.2
29.2

p

<0.001
<0.001

<0.001
<0.001

<0.001
<0.001

<0.001
72.0
28.0

69.8
30.2

77.7
22.3

66.5
33.5

73.2
26.8

12.7
71.9
4.8
10.5
2.5
6.3

12.6
69.9
5.3
12.2
2.7
4.1

8.1
77.7
4.6
9.6
1.3
5.1

17.3
66.5
5.1
11.1
3.4
8.7

14.7
73.2
3.3
8.9
4.9
7.4

11.1 (0.05)
0.46 (0.01)

11.2 (0.11)
0.40 (0.02)

11.4 (0.08)
0.40 (0.02)

11.0 (0.10)
0.55 (0.03)

11.0 (0.23)
0.53 (0.06)

<0.001

<0.001
<0.001
<0.001
<0.001
<0.001

0
1+
PNC access problem %
Logistical Barriers
I couldn’t get an appointment when I
wanted one.
I had no way to get to the clinic or
doctor’s office.
I couldn’t take time off from work.
I had no one to take care of my
children.
I had too many other things going on.
Financial/Health Insurance Barriers
I didn’t have enough money or
insurance to pay for my visits.
The doctor or my health plan would
not start care as early as I wanted.
I didn’t have my Medicaid or Quest
card.
Personal Barrier
I didn’t want anyone to know I was
pregnant.

74.1
25.9

74.5
25.5

77.8
22.2

70.6
29.4

72.5
27.5

9.5

12.4

8.0

9.2

10.9

<0.001

3.0

1.0

2.1

4.8

3.4

<0.001

3.6
2.7

3.0
2.9

2.8
1.9

4.7
3.3

4.4
3.0

<0.01
<0.01

5.4

3.5

5.0

6.9

4.9

<0.01

5.0

3.4

4.6

6.2

6.1

<0.001

4.2

6.1

3.5

3.5

5.6

<0.001

4.2

2.3

5.0

4.2

3.7

<0.001

3.9

1.9

3.4

5.7

3.2

<0.001

NOTE: Percentages might not equal 100% due to rounding. “PNC”- prenatal healthcare. Physical abuse (from current/former husband/partner).
“NHOPI”- Native Hawaiian/Other Pacific Islander

TABLE 2—Bivariate Analyses of Experience of Prenatal Health Care Access Barriers Among Mothers in Hawai’i, Stratified by Race,
Pregnancy Risk Assessment Monitoring System, 2004–2007
WHITE OR
ASIAN
NHOPI
OTHER
[95% CI]
OR [95% CI]
OR [95% CI]
OR [95% CI]
Experienced PA before/during pregnancy
2.03 [1.12, 3.68]*
2.33 [1.61, 3.38]***
1.67 [1.19, 2.33]**
2.76 [1.23, 6.19]*
(Yes †)
Age
0.96 [0.94, 0.98]***
0.95 [0.94, 0.97]***
0.96 [0.94, 0.97]***
0.99 [0.95, 1.03]
Marital status (Married†)
Other
1.32 [0.94, 1.85]
1.96 [1.61, 2.38]***
1.83 [1.49, 2.25]***
2.45 [1.42, 4.22]***
Current health insurance (Yes†)
2.60 [1.81, 3.74]***
4.07 [3.19, 5.21]***
3.08 [2.38, 3.99]***
1.15 [0.70, 1.90]
Education (College or more †)
Some college or more
1.40 [1.00, 1.97]*
1.18 [0.94, 1.49]
1.58 [1.09, 2.30]*
2.69 [1.25, 5.79]**
High school or less
1.62 [1.20, 2.20]**
1.57 [1.26, 1.95]***
1.68 [1.20, 2.34]**
1.90 [0.94, 3.84]
Employed/In school (Yes†)
0.86 [0.65, 1.13]
0.83 [0.69, 0.99]*
0.72 [0.59, 0.88]**
0.89 [0.55, 1.43]
Household income ($50,000+ †)
$25,000-49,999
1.58 [1.15, 2.18]**
1.80 [1.39, 2.32]***
1.59 [1.11, 2.30]*
0.81 [0.42, 1.57]
$10,000-24,999
1.86 [1.30, 2.68]***
2.71 [2.09, 3.41]***
2.25 [1.60, 3.16]***
1.17 [0.60, 2.27]
<$10,000
3.69 [2.27, 6.00]***
4.28 [3.23, 5.66]***
3.42 [2.44, 4.80]***
2.01 [0.96, 4.21]
Region (Urban †)
Rural
1.01 [0.77, 1.34]
0.98 [0.79, 1.23]
1.10 [0.89, 1.36]
1.20 [0.72, 1.99]
Maternal residence (Honolulu County †)
Hawai’i County
1.17 [0.80, 1.72]
1.04 [0.74, 1.45]
1.13 [0.86, 1.47]
1.22 [0.64, 2.34]
Kaua’i County
1.28 [0.75, 2.19]
0.81 [0.51, 1.28]
0.92 [0.58, 1.48]
0.91 [0.24, 3.46]
Maui County
0.77 [0.51, 1.17]
1.03 [0.75, 1.41]
1.15 [0.83, 1.59]
1.27 [0.60, 2.71]
Used illicit drugs during pregnancy (Yes †)
1.74 [0.86, 3.51]
3.99 [1.97, 8.09]***
2.32 [1.39, 3.89]***
0.71 [0.22, 2.26]
Note: Dependent variable is defined as at least one experience with one of the following nine prenatal health care access barriers: 1) I couldn’t get an
appointment when I wanted one; 2) I didn’t have enough money or insurance to pay for my visits; 3) I had no way to get to the clinic or doctor’s
office; 4) I couldn’t take time off from work; 5) The doctor or my health plan would not start care as early as I wanted; 6) I didn’t have my Medicaid
or Quest card; 7) I had no one to take care of my children; 8) I had too man other things going on; 9) I didn’t want anyone to know I was pregnant.
Referent group: No physical abuse
“NHOPI” – Native Hawaiian/Other Pacific Islander; “Odds Ratio” – OR; “CI” – Confidence Interval; “PA” – Physical abuse
† Reference group * p≤0.05 **p≤0.01 ***p≤0.001

Figure 1—Unadjusted and Adjusted Logistic Regression Models of Experience of Prenatal Health Care Access Barriers
Among Mothers in Hawai’i, Stratified by Race, Pregnancy Risk Assessment Monitoring System, 2004–2007
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