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Abstract

Objectives Early first trimester prenatal counseling could reduce adverse maternal and child health outcomes. Existing lit-
erature does not identify the length of time between suspecting pregnancy and attending their first prenatal visit. Identifying
this potential window for change is critical for clinical practice, intervention programming and policy change.

Methods The study sample was composed of women in the United States who responded to the Pregnancy Risk Assessment
Monitoring Systems survey in 2016, for the following questions—when they first suspected pregnancy, when they attended
their first prenatal visit, were they able to receive prenatal care as early as they wished, and perceived barriers to receiving
prenatal care.

Results On average, participants became certain they were pregnant at 6.0 (SE=0.1) weeks gestation, while participants
reported having their first prenatal care visit at 9.3 (SE=0.1) weeks, with clear health disparities by race, age, WIC participa-
tion, education level, and marital status. About 15% of women reported not receiving prenatal care as early as they wished.
Structural or financial barriers in the health care system were common: 38.1% reported that no appointments available,
28.2% reported not having money or insurance to pay for the visit, 27.3% reported that the doctor or health plan would not
start care, and 22.5% reported not having a Medicaid card.

Conclusions for Practice This study illustrates a window for opportunity to provide earlier prenatal care, which would facili-
tate earlier implementation of prenatal counseling. Strategies to address barriers to care on the patient, provider and systemic
levels, particularly among vulnerable population groups, are warranted.

What is already known on this subject? Seeking prenatal care early is associated with better health outcomes for women and
infants. A window of opportunity exists between suspecting pregnancy and attending a first prenatal visit.

What this study adds? Clear health disparities were apparent in both recognizing their pregnancies, and receiving early
prenatal care by race, age, WIC participation, education level, and marital status. About 15% of women reported not receiv-
ing prenatal care as early as they wished, and many attributed this later care to structural or financial barriers in the health
care system.
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Introduction

In the United States, the number of reported maternal
pregnancy-related deaths has increased from 7.2 deaths per
100,000 live births in 1987 to 18.0 deaths per 100,000 live
births in 2014 (Centers for Disease Control & Prevention,
2019b). This increase may be due in part to increased iden-
tification and reporting of maternal deaths, and it may also
be due to an increasing number of pregnant women in the
U.S. who suffer from chronic health conditions, including
hypertension (Kuklina et al., 2009), diabetes (Albrecht et al.,
2010), and chronic heart disease (Kuklina & Callaghan,
2011), which increase the likelihood of pregnancy compli-
cations and maternal morbidity. Moreover, significant racial
and ethnic disparities in pregnancy-related mortality exist
with 40.0 deaths per 100,000 live births for Black women
and 17.8 deaths per 100,000 live births for women of other
races/ethnicities compared to 12.4 deaths per 100,000 live
births for white women (Centers for Disease Control & Pre-
vention, 2019b). Prenatal care is essential to optimize wom-
en’s and infants’ health outcomes (Academy & of Pediatrics
Committee on Fetus & Newborn, 2012). Early prenatal care
facilitates appropriate screening for medical conditions and
fetal anomalies (American Academy of Pediatrics Com-
mittee on Fetus and Newborn, 2012); timely provision of
gestational weight gain guidelines (Goldstein et al., 2017);
and receipt of education and counseling services on health
enhancing behaviors (e.g. getting adequate exercise, eating
a balanced diet, use of prenatal vitamins, quitting smoking
and eliminating alcohol consumption (Moos et al., 2008).
Early prenatal care presents a critical window for
changes to personal and systemic factors that may com-
promise the health of women and infants. Despite evi-
dence of the positive impact of these health enhancing
behaviors on favorable maternal and child health outcomes
and about 77% of women initiating prenatal care in the
first trimester (Michelle & Osterman, 2016), notable dis-
parities in prenatal care access persist among U.S. women,
particularly among younger, less educated, geographically
isolated, and racial/ethnic-minority maternal populations
(Michelle & Osterman, 2016). Furthermore, although it is
well-established that seeking early prenatal care is associ-
ated with better health outcomes for women and infants
(Stulberg et al., 2017; Yan, 2017), existing literature does
not identify the specific time point in pregnancy at which
women typically attend their first prenatal visit or the
length of time between suspecting pregnancy and attend-
ing their first prenatal visit (i.e. the potential window for
change). Understanding typical timing along with barriers
to accessing early prenatal care is vital for implementing
best practice recommendations as well as potential sys-
temic changes aimed at improving health outcomes.

Thus, our study aimed to address these gaps in the litera-
ture by determining when women in the 2016 Pregnancy
Risk Assessment Monitoring Systems dataset first suspected
pregnancy, when they attended their first prenatal visit, and
their perceptions around prenatal care initiation (i.e. were
they able to receive prenatal care as early as they wished?).
Additionally, we examined the prevalence of perceived bar-
riers (e.g. health care system, finances, scheduling, child-
care) to receiving prenatal care as early as they wished. In
doing so, our study can inform prenatal care policies and
clinical practice in racially, ethnically and socioeconomi-
cally diverse populations.

Methods

Data from the 2016 PRAMS state-level datasets were aggre-
gated prior to analysis. The goal of PRAMS national surveil-
lance project is to monitor maternal health, identify at-risk
populations, and understand the impact of health attitudes,
behaviors and experiences in order to better inform and
improve maternal and infant care (Centers for Disease Con-
trol & Prevention, 2019a). Using stratified sampling, women
who delivered a live baby in the previous two to four months
are randomly selected from state birth certificate records
for participation in PRAMS. Selected individuals are ini-
tially contacted via a mailed survey, and by phone if there
is no initial response, and all participants received a written
informed consent statement. Standardized data collection
procedures and measures allow comparisons among states.
All states administered the core questions, and a subset of
states administered each standard question. For a thorough
description of PRAMS study methods, see (Shulman et al.,
2006).

Measures

Maternal characteristics obtained from the birth certifi-
cate data included ethnicity, race, marital status, educational
attainment, maternal age, and participation in the Nutrition
Program for Women, Infants, and Children (WIC). All
other variables were collected from the PRAMS question-
naire data. Using self-reported anthropometric data (i.e.
height, pre-pregnancy weight), a pre-pregnancy body mass
index (BMI) variable was created using the standard for-
mula for BMI. A categorical BMI variable was then created
using the National Institutes of Health, Heart, Lung, and
Blood Institute BMI categories of underweight (< 18.5 kg/
m?), normal (18.5-24.9 kg/m?), overweight (25.0-29.9 kg/
m?) and obese (>30.0 kg/m?).

Gestational age at first prenatal care visit was measured
by the core question, “How many weeks or months preg-
nant were you when you had your first visit for prenatal
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care?” with data available from 26 states (i.e. Alaska,
Arkansas, Colorado, Delaware, Iowa, Illinois, Louisiana,
Massachusetts, Maryland, Maine, Michigan, Missouri,
New Hampshire, New Jersey, New Mexico, New York,
Oklahoma, Pennsylvania, Rhode Island, Texas, Utah, Ver-
mont, Washington, Wisconsin, West Virginia, and Wyo-
ming) and New York City. Gestational age at pregnancy
confirmation was measured by the standard question,
“How many weeks or months pregnant were you when
you were sure you were pregnant? For example, you had
a pregnancy test or a doctor, nurse or other health worker
said you were pregnant” with data available from four
states (i.e. Delaware, Maine, New Jersey and Oklahoma).
Satisfaction with timing of first prenatal care visit was
measured by the standard question, “Did you get prenatal
care as early in your pregnancy as you wanted?” with data
available from 12 states (i.e. Alaska, Delaware, Illinois,
Louisiana, Maine, Michigan, Missouri, New Jersey, New
Mexico, Pennsylvania, Texas, and Wisconsin). Barriers
to receiving early prenatal care were assessed via “yes”
or “no” responses to the following prompts: “Did any of
these things keep you from getting prenatal care when you
wanted it? 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) [ didn’t have any transportation to get to the
clinic or doctor’s office; 4) The doctor or my health plan
would not start care as early as I wanted; 5) I had too many
other things going on; 6) I couldn’t take time off from
work or school; 7) I didn’t have my Medicaid card; 8) I
didn’t have anyone to take care of my children; 9) I didn’t
know that I was pregnant; 10) I didn’t want anyone else to
know I was pregnant; and 11) I didn’t want prenatal care.”
Multiple items could be selected. Data were available for
this question from 11 states (i.e. Arkansas, Delaware, Illi-
nois, Louisiana, Michigan, Missouri, New Jersey, New
Mexico, Pennsylvania, Texas, and Wisconsin).

Sample

The study sample was composed of women who responded
to the PRAMS survey in 2016, for each question that had
data available for release. PRAMS had a 55% minimum
overall response rate threshold policy for the release of
2016 data. The weighted response rate for the included
states ranged from 54.6% to 72.5%. The study was deter-
mined to be exempt from University of Tennessee Health
Science Center Institutional Review Board approval
because no identifiable private information was utilized
and have therefore been performed in accordance with the
ethical standards laid down in the 1964 Declaration of
Helsinki and its later amendments.
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Data Analysis and Statistical Methods

Data were analyzed using SAS version 9.4 with survey
procedures. In univariate analyses, differences of mar-
ginal means and 95% Confidence Intervals (CIs) were gen-
erated through one-way ANOVA models; odds ratios and
95% CIs were generated through simple logistic regression.
Multiple linear and logistic regression models were used
to determine significant factors of continuous and binary
outcomes, respectively. Missing data were handled using
pairwise deletion. All tests were 2-sided, and significance
was set at P <0.05.

Results

The sample included 31,642 women. Most women were
18-34 years of age, were non-Hispanic white, were married,
had at least one previous live birth, and had a high school
degree or higher (Table 1).

Gestational Age When Certain of Pregnancy

Participants (n =4677) from four states (i.e. Delaware,
Maine, New Jersey, and Oklahoma) responded to when
they were certain they were pregnant. Eighty-five per-
cent of respondents were certain they were pregnant at
8 weeks gestation or before (Table 2). On average, partici-
pants became certain they were pregnant at 6.0(SE=0.1),
median =4.5(SE=0.1) weeks gestation. Significant
differences were detected in gestation weeks when cer-
tain of pregnancy by race, ethnicity, age, WIC partici-
pation, education level, number of previous births and
marital status (Table 3). Women who identified as white
became aware of their pregnancies significantly earlier
(mean(SE)=5.7(0.1) weeks) than women who identified
as Black and Native North American (mean(SE)=7.2(0.3)
weeks and mean(SE)=7.0(0.3) weeks, respectively).
Women who identified as Hispanic reported pregnancy
certainty significantly later (mean(SE) =6.6(0.2) weeks)
compared to women who did not identify as Hispanic
(mean(SE)=5.9(0.1) weeks). Women who were receiv-
ing WIC benefits were certain of pregnancy significantly
later (mean(SE)=6.6(0.1) weeks) than women who were
not (mean(SE)=5.7(0.1) weeks). Younger women (i.e.
24 years or younger) were certain of their pregnancy sig-
nificantly later than women who were 35 years or older.
In addition, women who reported education levels less
than a bachelor’s degree were certain of their pregnancy
significantly later than women with a bachelor’s degree.
Women who had no previous births or 1-2 previous births
were certain of their pregnancy earlier than women with
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Table 1 Socio-demographic
Characteristics

Characteristic

Mean (Standard
Deviation) or N?

(%)°

Race
White
Black

Asian (Chinese, Japanese, Filipino, other Asian)
Native North American (American Indian, Hawaiian, Alaskan native)

Other races
Mixed race

Hispanic

Age (years)
<18
18-24
25-34
>35

18,616 (71.1%)
5565 (13.5%)
1941 (6.0%)
1219 (0.9%)
1685 (5.9%)
1310 (2.6%)
6193 (23.9%)

456 (1.5%)
7335 (22.4%)
18,232 (58.6%)
5619 (17.4%)

Nutrition program for Women, Infant and Child participation

No
Yes
Maternal years of education
< 8th grade
9-12th grade
High school graduate/GED
Some college/Associate degree
Bachelor’s degree or higher
Number of previous live births
0
1-2
>3
Married
Pre-pregnancy BMI (kg/m?)
Pregnancy BMI category
Underweight (< 18.5)
Normal (18.5-24.9)
Overweight (25-29.9)
Obese (>30)

18,507 (61.3%)
12,619 (38.7%)

996 (3.4%)
3313 (10.3%)
7744 (24.4%)
8725 (26.3%)
10,448 (35.6%)

12,428 (38.2%)
15,155 (50.2%)
3991(11.6%)
18,942 (61.9%)
26.7 (0.06)

1113 (3.6%)
14,113 (47.7%)
7503 (25.5%)
7471 (23.2%)

# Number of women from unweighted sample distribution

b Percentages were weighted to account for deliberate survey oversampling and nonresponse and non-cov-

erage
BMI Body Mass Index

3 or more previous births. Women who were not mar-
ried were certain of their pregnancy significantly later
(mean(SE)=7.1(0.2) weeks) than women who were mar-
ried (mean(SE) =5.4(0.1) weeks). However, no significant
differences were detected in timing of pregnancy certainty
by BMI category. In a multiple linear regression model
(including all covariates), characteristics significantly
associated with the timing of being certain of pregnancy
were race, age, education, number of previous births, mar-
ital status, and BMI category (Table 4).

Gestation Age at First Prenatal Care Visit

Sixty-four percent of respondents received prenatal care prior
to 8 weeks gestation, and 28% of women received prenatal care
between 9 and 13 weeks gestation (Table 2). On average, par-
ticipants reported having their first prenatal care visit at 9.3
(SE=0.1, median=7.3(SE=0.0) weeks gestation (data from
26 states and New York City, n=30,087). With a similar pat-
tern of results to the certainty of pregnancy data, significant dif-
ferences were shown in gestation weeks at which prenatal care
was received by race, age, WIC participation, education level,
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Table2 The numbe.r pf weeks Characteristic  N? (%)

pregnant when participants

were certain they were pregnant Gestational

and when they had their first age when

prenatal visit with a healthcare certain of

provider pregnancy
< 8 weeks 3902 (85.1%)
9-13 weeks 569 (11.2%)
14-27 weeks 174 (2.8%)
> 28 weeks 32 (0.9%)

Gestational

age at Ist
prenatal visit
< 8 weeks 19,486 (64.1%)
9-13 weeks 8724 (28.4%)
14-27 weeks 2159 (6.9%)
>28 weeks  218(0.7%)

* Number of women from
unweighted sample distribution

b Percentages were weighted to
account for deliberate survey
oversampling and nonresponse
and non-coverage

number of previous births and marital status (Table 3). Women
who identified as white received prenatal care significantly ear-
lier (mean(SE)=28.9(0.1) weeks) than women who identified
as Black and Native North American (mean(SE)=10.1(0.4)
weeks and mean(SE)=10.1(0.4) weeks, respectively). Women
who were participating in WIC received prenatal care signifi-
cantly later (mean(SE)=9.9(0.2) weeks) than women who were
not (mean(SE)=28.8(0.1) weeks). Women who were 24 years or
younger received prenatal care significantly later than women
who were 35 years or older. In addition, women who reported
education levels less than a bachelor’s degree received prenatal
care significantly later than women with a bachelor’s degree.
Women who had 3 or more previous births received prena-
tal care significantly earlier than women who had no previous
births or 1-2 previous births. Women who were not married
received prenatal care significantly later (mean(SE)=10.6(0.2)
weeks) than women who were married (mean(SE)=28.4(0.1)
weeks). Finally, no significant differences were detected in tim-
ing of prenatal care by ethnicity or BMI category. In a multiple
linear regression model (including all covariates), characteris-
tics significantly associated with gestational age at first prenatal
care visit were race, age, WIC participation, education, number
of previous births, and marital status (Table 4).

Predictors of Not Getting Prenatal Care as Early
as Desired

Participants (n=14,330) in 12 states comprised the sam-
ple responding to whether they received prenatal care as

@ Springer

early as they wished. While 84.8% (n=12,164) of women
received prenatal care as early in their pregnancy as they
wanted, 15.2% of women (n=2166) did not. Women who
received prenatal care as early as they wanted reported
they received care at mean(SE)=7.7(0.1) weeks, after
being sure they were pregnant at mean(SE) =5.4(0.1)
weeks. In comparison, women who did not receive prena-
tal care as early as they wanted reported they received care
at mean(SE) =12.8(0.2) weeks, after being sure they were
pregnant at mean(SE) =8.3(0.4) weeks. Clear differences
across race, ethnicity, age, education, WIC participation,
number of previous births, marital status, and weight
status were observed (Table 5). Specifically, in the uni-
variate analyses, Black women, Native North American,
women of other races, Hispanic women, women younger
than 24 years old, women participating in WIC, women
with less than a bachelor’s degree, women with 1-2 previ-
ous births, women who were unmarried, and women with
underweight were significantly more likely to report not
receiving prenatal care as early as they wanted. In a mul-
tiple logistic regression model (including all covariates),
characteristics associated with reporting not getting prena-
tal care as early as desired were ethnicity, age, education,
number of previous births, and marital status (Table 6).

Reasons for Not Receiving Early Prenatal Care

Participants in 11 states comprised the sample responding
to barriers to receiving early prenatal care. Of the women
who did not receive early prenatal care, 42.3% reported the
reason was not being aware they were pregnant (Table 7).
Other common reasons for not receiving early prenatal
care were structural or financial barriers in the health care
system, with 38.1% reporting no appointments available,
28.2% reporting not having money or insurance to pay for
the visit, 27.3% reporting the doctor/health plan would not
start care, and 22.5% not having a Medicaid card. Reasons
women reported not receiving prenatal care as early as
they desired differed depending on race, age, WIC partici-
pation, education, number of previous births, marital sta-
tus, and weight status (Table 8). Younger women, women
receiving WIC benefits and women who had less educa-
tion were more likely to report financial barriers to early
prenatal care (i.e. not being able to afford care, not having
transportation, not yet having a Medicaid card). Women
participating in WIC, women who were not married, and
women with less than a bachelor’s degree were less likely
to report health care structural barriers to early prenatal
care (i.e. not having appointments available, doctor/health
care plan not being willing to start care).
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Table 3 Sociodemographic Characteristics associated with Gestational Age When Certain of Pregnancy and at First Prenatal Visit

Gestational Age when Certain of Pregnancy (weeks)

Gestational Age at First Prenatal Visit (weeks)

Weighted Mean (SE) Difference of Marginal Weighted Mean (SE) Difference
Means of Marginal
(95% CI) Means
(95% CI)
Race
White (ref) 5.7 (0.1) - 8.9 (0.1) -
Black 7.2(0.3) 1.5 (0.9, 2.0) 10.1 (0.4) 1.2 (0.4,2.0)
Asian 5.6 (0.3) -0.1 (-0.7,0.4) 10.9 (0.6) 2.0 (0.8, 3.2)
Native North American 7.0 (0.3) 1.3 (0.7,1.9) 10.1 (0.4) 1.2 (0.3, 2.1)
Other race 6.3 (0.3) 0.6 (0.0, 1.1) 9.5(0.3) 0.5 (0.0, 1.1)
Mixed race 7.0 (0.6) 1.3 (0.0, 2.6) 9.6 (0.5) 0.7 (-0.3, 1.6)
Ethnicity
Non-Hispanic (ref) 5.9(0.1) - 9.1 (0.1) -
Hispanic 6.6 (0.2) 0.7 (0.3, 1.1) 9.6 (0.2) 0.5 (0.0, 0.9)
Maternal Age
<18 10.5 (1.0) 4.8 (2.8,6.7) 17.6 2.4) 9.1 (4.5,13.8)
18-24 6.8 (0.2) 1.0 (0.5, 1.6) 10.6 (0.3) 2.2 (1.6, 2.7)
25-34 5.7 (0.1) 0.0 (-0.5,0.4) 8.8 (0.1) 0.3 (0.0,0.7)
>35 (ref) 5.8(0.2) - 8.4 (0.2) -
Nutrition program for Women, Infant and Child participation
Yes 6.6 (0.1) 0.9 (0.6, 1.3) 9.9 (0.2) 1.0 (0.6,1.4)
No (ref) 5.7(0.1) - 8.8 (0.1) -
Education
< High school degree 7.7 (0.4) 2.6 (1.9,3.4) 11.9 (0.4) 4.1 3.2,4.9)
High school graduate/GED 6.7 (0.2) 1.7 (1.2, 2.1) 10.2 (0.2) 2.4 (1.9,2.8)
Some college/associate degree 6.0 (0.1) 0.9 (0.6,1.3) 8.8 (0.1) 1.0 (0.7, 1.3)
> Bachelor's degree (ref) 5.0 (0.1) - 7.8 (0.1) -
Previous Births
0 births 5.8(0.1) -1.1 (-1.7, -0.5) 9.0 (0.2) -1.8 (-2.5,-1.2)
1-2 births 6.0 (0.1) -0.9 (-1.6,-0.3) 9.0 (0.1) -1.9 (-2.5,-1.2)
>3 births (ref) 6.9 (0.3) - 10.9 (0.3) -
Marital Status
Married (ref) 5.4 (0.1) - 8.4 (0.1) -
Not married 7.1(0.2) 1.7 (1.3, 2.0) 10.6 (0.2) 2.1(1.7,2.6)
Weight Status
Underweight 6.7 (0.4) 0.7 (-0.1, 1.5) 9.8 (0.4) 0.7 (-0.1, 1.4)
Normal Weight (ref) 5.9 (0.1) - 9.1 (0.1) -
Overweight 5.5(0.1) -0.4 (-0.8, 0.0) 9.2(0.2) 0.1 (-0.4,0.6)
Obese 6.4 (0.2) 0.4 (-0.1,0.9) 9.3(0.2) 0.2 (-0.3,0.7)

Bold text indicates the difference between the level of interest and the reference is significant with 95% confidence

Discussion

While preconception counseling is the gold standard
for care to prepare women for a healthy pregnancy by
detecting or treating co-morbidities or assisting women
with changing health behaviors, 50% of pregnancies are
unplanned (Finer & Zolna, 2014) and so many women
miss this opportune time for counseling. Therefore,

optimizing the delivery of prenatal care as early as possi-
ble is essential to support the health of women and infants.
The majority of the sample (92%) was able to receive pre-
natal care in the first trimester, with participants report-
ing having their first prenatal care appointment around
9 weeks gestation, on average. However, the data dem-
onstrated a two-week gap among women between being
certain of their pregnancy and receiving their first prenatal
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Table 4 Multiple Linear
Regression Model of
Sociodemographic

Gestational Age when Certain of
Pregnancy (weeks)

Gestational Age at First Prenatal
Visit (weeks)

Characteristics associated with Estimated Regression Tests of Estimated Regression Tests of
Gestational Age When Certain Coefficient (95% CI) Model Coefficient (95% CI) Model
of Pregnancy and at First Effects® Effects®
Prenatal Visit
Race
White (ref) - 0.010 - 0.001
Black 0.9(0.3, 1.5) —-0.1(-0.8,0.5)
Asian 0.6(0, 1.2) 2.8(1.5, 4.0)
Native North American 0.8(0.2,1.4) —-0.1(- 1.2, 1.0)
Other race 0.1(- 0.7, 0.5) —-04(-1.1,0.3)
Mixed race 0.9(-04,2.1) 0.1(-= 0.9, 1.1)
Ethnicity
Non-Hispanic (ref) - 0.671 - 0.222
Hispanic 0.1(-0.5,0.7) —-0.3(-0.9,0.2)
Maternal Age
<18 3.6(1.6, 5.5) 0.001 7.8(2.9, 12.8) <0.001
18-24 0.3(- 0.3, 1.0) 1.7(1.1, 2.3)
25-34 —0.1(-=0.6,04) 0.5(0.1, 0.8)
> 35 (ref) - -
Nutrition Program for Women, Infant and Child Participation
Yes —-0.4(-1.0,0.2) 0.151 - 0.8(—1.3,-0.3) 0.003
No (ref) - -
Education
< High school degree 1.9(0.8, 3.0) <0.001 2.9(2.0,3.9) <0.001
High school graduate/GED 1.2(0.5, 2.0) 1.8(1.2, 2.3)
Some college/associate degree 0.6(0.2, 1.0) 0.7(0.3, 1.1)
> Bachelor's degree (ref) - -
Previous Births
0 births - 1.0(— 1.6, — 0.4)  0.002 —2.0(—2.6,—1.4) <0.001
1-2 births —0.6(-1.2,0.1) - 1.6(— 2.2, - 1.0)
> 3 births (ref) - -
Marital Status
Married (ref) - 0.001 - <0.001
Not married 0.8(0.3,1.3) 1.2(0.8,1.7)
Weight Status
Underweight 0.2(- 0.5,1.0) 0.002 —05(-14,04) 0.573
Normal Weight (ref) - -
Overweight —0.6(— 1.0,— 0.2) —-0.1(-0.6,0.3)
Obese 0.1(- 0.5,0.6) 0.1(- 04, 0.6)

Bold text indicates the difference between the level of interest and the reference is significant with 95%

confidence

P value based on F-test for Type 3 Analysis of Effects

care appointment, with a larger gap among the 15% of
women (almost 600,000 women (Centers for Disease Con-
trol & Prevention, 2017) in the United States each year)
who reported not receiving prenatal care as early as they
wished. Significant systemic and socioeconomic barri-
ers to initial prenatal care visits were identified such as
no available appointments, not having money/insurance
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to pay for the visit, doctor/health plan being unwilling to
start care until later in pregnancy, and not having a Med-
icaid card.

The data also showed clear health disparities in how
early prenatal care is received by vulnerable populations
of women who are at highest risk for pregnancy-related
mortality (Creanga et al., 2017). Specifically, women who
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Table 5 Socio-demographic Characteristics by Receiving Prenatal Care as Early as would have Liked or Not

Characteristic Received Prenatal Care as Early as Did not Receive Prenatal Care
would have Like as Early as would have Liked
N (%)° N (%)
Race
White 7549 (61.7%) 1156 (10.4%)
Black 2450 (11.6%) 540 (2.4%)
Asian (Chinese, Japanese, Filipino, other 691 (4.4%) 106 (0.6%)
Asian)
Native North American (American Indian, Hawaiian, Alaskan native) 389 (0.6%) 133 (0.2%)
Other races 421 (4.4%) 104 (1.3%)
Mixed race 487 (2.0%) 100 (0.3%)
Ethnicity
Hispanic 1955 (20.9%) 412 (5.0%)
Non-Hispanic 10,150 (63.9%) 1740 (10.2%)
Age (years)
<18 170 (1.1%) 63 (0.5%)
18-24 2728 (18.4%) 695 (5.3%)
25-34 7186 (51.2%) 1132 (7.6%)
>35 2080 (14.0%) 276 (1.8%)

Nutrition program for Women, Infant and Child participation
Yes
No
Maternal years of education
Less than a high school degree
High school graduate/GED
Some college/Associate degree
Bachelor’s degree or higher
Number of previous live births
0
1-2
>3
Married
Yes
No
BMI category
Underweight (< 18.5)
Normal (18.5-24.9)
Overweight (25-29.9)
Obese (>30)

4525 (31.5%) 1027 (7.1%)

7459 (53.3%) 1106 (8.1%)
1586 (11.4%) 378 (2.5%)
2941 (20.5%) 692 (5.2%)
3364 (22.2%) 684 (4.3%)
4184 (30.7%) 398 (3.2%)
4614 (30.8%) 889 (6.5%)
6008 (44.5%) 930 (6.7%)
1525 (9.5%) 342 (1.9%)
7204 (52.9%) 886 (7.3%)

4949 (31.9%) 1278 (7.9%)

395 (2.7%) 92 (0.7%)

5316 (39.8%) 936 (7.0%)
2916 (22.1%) 485 (3.4%)
3049 (20.4%) 558 (3.9%)

# Number of women from unweighted sample distribution

b Percentages were weighted to account for deliberate survey oversampling and nonresponse and non-coverage

identified as Black and Native American learned of preg-
nancy significantly later and established prenatal care later
compared to women who identified as white. Given the
higher burden of adverse outcomes among Black and Native
American women (Heck et al., 2021; Kuehn, 2019; Kuriya
et al., 2016; Singh, 2021), changes in policy (e.g. recom-
mendations for a specific week to start prenatal care from

professional organization) and insurance coverage will be
necessary to prioritize early prenatal care in these popula-
tions. Women who were 24 years or younger, women who
were not married, women with lower educational attainment,
and women who were receiving WIC benefits similarly con-
firmed their pregnancies later and also received prenatal care
later. Given the most common barrier to timely prenatal
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Table 6 Sociodemographic
Characteristics associated with

Did not receive prenatal care as early as would have liked

not Receiving Prenatal Care as Univariate Multivariate
Early as Would have Liked - ;
Odds Ratio 95% CI  Tests of Odds Ratio 95% CI  Tests of
Model Model
Effects? Effects?
Race
White (ref) - - <0.001 - - 0.625
Black 1.2 1.0-1.5 1.0 0.8-1.2
Asian 0.8 0.5-1.2 1.2 0.7-1.8
Native North American 1.6 1.2-2.3 1.3 0.8-2.0
Other race 1.7 1.3-24 1.3 0.9-1.8
Mixed race 1.0 0.7-1.5 0.9 0.6-1.3
Ethnicity
Non-Hispanic (ref) - - <0.001 - - 0.033
Hispanic 1.5 1.3-1.8 1.3 1.0-1.5
Maternal Age
<18 34 2.0-5.8 <0.001 1.9 1.0-3.6 0.004
18-24 2.2 1.7-2.8 1.4 1.1-1.9
25-34 1.1 0.9-14 1.0 0.8-1.3
> 35 (ref) - - - -
Nutrition Program for Women, Infant and Child Participation
Yes 1.5 1.3-1.7 <0.001 1.0 0.8-1.2 0.989
No (ref) - - - -
Education
< High school degree 2.1 1.6-2.8 <0.001 1.5 1.0-2.1 <0.001
High school graduate/GED 24 2.0-3.0 1.8 14-2.4
Some college/associate degree 1.9 1.5-2.3 1.6 1.2-2.0
> Bachelor's degree (ref) - - - -
Previous Births
0 births 1.0 0.8-1.3 <0.001 0.9 0.7-1.2  0.002
1-2 births 0.7 0.6-0.9 0.7 0.6-0.9
> 3 births (ref) - - - -
Marital Status
Married (ref) - - <0.001 - - 0.017
Not married 1.8 1.5-2.1 1.3 1.0-1.6
Weight Status
Underweight 1.5 1.0-2.3 0.034 1.2 0.8-1.8 0.115
Normal Weight (ref) - - - -
Overweight 0.9 0.7-1.1 0.8 0.7-1.0
Obese 1.1 0.9-1.3 1.0 0.8-1.2

Bold text indicates the difference between the level of interest and the reference is significant with 95%

confidence

P value based on F-test for Type 3 Analysis of Effects

care was lack of early identification of pregnancy, it may
be helpful to enhance efforts reducing rates of unintended
pregnancies through facilitating birth control access (Kallner
& Danielsson, 2016). In addition, increasing awareness of
the importance of receiving prenatal care early may encour-
age women of childbearing age to act quickly to access
care when they suspect they are pregnant. However, early

@ Springer

recognition of pregnancy may not eliminate the issue of
accessing early prenatal care, since women in disadvantaged
populations reported that lack of appointments and reluc-
tance of providers to provide early prenatal appointments
were key barriers to receiving early prenatal care.

Women who were participating in WIC (a proxy for
lower income) and had less educational attainment were
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Table 7 Perceived barriers to receiving early prenatal care

Perceived barrier N* (%)°

Was not aware of pregnancy status 917 (42.3%)
No appointments available when they wanted one 755 (38.1%)
Unable to afford the visits 452 (28.2%)

Doctor or health plan would not start prenatal care as 463 (27.3%)

early as they wanted

No Medicaid card 392 (22.5%)
Too busy 326 (15.4%)
Lack of transportation 238 (10.7%)
Did not want to disclose pregnancy status 221 (9.5%)
No leave at work/school 184 (8.2%)
Lack of child care did not want prenatal care 134 (7.0%)
92 (3.2%)

# Number of women from unweighted sample distribution

b Percentages were weighted to account for deliberate survey over-
sampling and nonresponse and non-coverage

more likely to report both financial barriers (i.e. inability
to afford medical care, not having transportation, not yet
having her Medicaid card) and systemic barriers (i.e. doc-
tor/health plan not offering early care or appointment avail-
ability) compared to women with higher incomes and more
education. Understanding and intervening on these barriers
is crucial in facilitating prenatal care as early as possible in
pregnancy, in order to reduce morbidity and mortality for
both maternal and fetal health (Bingham et al., 2011; Mater-
nal Health Task Force). Potential considerations to facili-
tate early prenatal care include: 1) facilitating early prenatal
care appointments among Medicaid-eligible women prior
to receiving their card (Palmer, 2020; Piper et al., 1994), 2)
increasing awareness among pregnant women that a variety
of providers can offer the initial prenatal care visit (including
family physicians) (Kozhimannil et al., 2012), and 3) sup-
porting technology-based prenatal care visits (Marko et al.,
2019; Peahl et al., 2020). In addition, dividing the global
obstetrics fee into components, including an “initial prenatal
care visit” component, could provide appropriate incentives
for clinics to provide early prenatal care, even if there is a
first trimester pregnancy loss (Applegate et al., 2014). Fur-
ther, onsite childcare or child-friendly clinic spaces could
address the challenge of lack of child care during these
medical appointments (Phillippi, 2009). Lastly, ensuring the
scheduling process is simple for those with the lowest levels
of literacy or of experience with the medical community
may remove barriers for young women and those with low
levels of education.

Consistent with previous research (Lynch et al., 2014),
it is notable that no disparities were detected in gestational

age at the first prenatal care visit by pre-gravid BMI cat-
egory, despite the prevalence of weight stigma in health care
settings and health care avoidance among individuals with
overweight or obesity (Mensinger et al., 2018). Despite the
greater likelihood of excessive gestational weight gain (Dep-
uty et al., 2015) and the increased prevalence of maternal
health complications among women with overweight and
obesity (Wei et al., 2016), we found no differences in the
timing of prenatal care based on BMI category. Nonetheless,
since gestational weight gain in the first trimester appears
to have a disproportionate impact on the development of
gestational diabetes (MacDonald et al., 2017), it may be
beneficial for all women to receive prenatal care with clear
recommendations for gestational weight gain earlier in the
first trimester.

This study has several key strengths and limitations. First,
our research has the strength of using a large, national data-
set, allowing for an adequate sample size for examining the
effects of several sociodemographic variables. However, due
to the large sample size, some differences detected may be
statistically significant but not clinically meaningful. While
we utilized a national data set, which recruited a representa-
tive sample within each state, not all states administered
every question that we utilized in these analyses and one
question (i.e. gestational age at pregnancy confirmation) was
only administered by four states; thus the degree to which
the results are generalizable is unknown. Furthermore,
women who respond to the PRAMS survey may differ from
the general population (e.g. characteristics like conscien-
tiousness and altruism). In addition, data utilized in these
analyses were based on maternal self-report and are there-
fore subject to the typical limitations of self-reported data
(e.g. ability to recall accurate information about their pre-
natal care, providing social acceptable rather than entirely
accurate responses). Thus, delayed prenatal care and barriers
may be even more common than was reported in this article.
Finally, the COVID-19 pandemic has led to many dramatic
changes in the provision of health care (e.g. telehealth), and
future research should examine whether the timing of the
initial prenatal care visit or the prevalence of barriers has
changed.

In summary, this study illustrates a window of opportu-
nity to provide earlier prenatal care. Early prenatal care is
preferred by many women and would facilitate important
medical and behavioral treatments critical for maternal and
fetal health to be addressed as early as possible. This study
also identified common barriers to care, overall and among
specific vulnerable population groups. Strategies to address
these barriers on the patient, provider and systemic levels
is warranted.

@ Springer
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