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Abstract

Objectives—This report describes prenatal care utilization in
the United States for 2016, based on the trimester of pregnancy
in which prenatal care began and the Adequacy of Prenatal Care
Utilization (APNCU) Index, by selected maternal characteristics.

Methods—Data are from the 2016 national birth file and are
based on 100% of births registered to residents of the 50 states
and the District of Columbia. All data are based on the 2003
revision of the U.S. Standard Certificate of Live Birth. The APNCU
is based on the month prenatal care began and the number of
visits adjusted for gestational age; categories are inadequate,
intermediate, adequate, and adequate plus.

Results—Overall, 77.1% of women who gave birth in 2016
initiated prenatal care in the first trimester of pregnancy; 4.6%
began prenatal care in the third trimester, and 1.6% of women
received no care at all. According to the APNCU, more than 75%
of women received at least adequate prenatal care, and 15.0%
of women received inadequate prenatal care. Younger women,
women with less education, women having a fourth or higher-
order birth, and non-Hispanic Native Hawaiian or Other Pacific
Islander women were the least likely to begin care in the first
trimester of pregnancy and to have at least adequate prenatal
care. The percentages of prenatal care beginning in the first
trimester and adequate prenatal care varied by state.
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Introduction

Prenatal care (PNC) has been viewed as a strategy to
improve pregnancy outcomes for more than a century (1). Today,
PNC is among the most frequently used health care services
in the United States, with more than 18 million prenatal visits
occurring in the United States in 2015 (2). The American College

of Obstetricians and Gynecologists (ACOG) and the American
Academy of Pediatrics recommend PNC with early and ongoing
risk assessment for all women, with content and timing tied to
the needs and risk status of the woman and her fetus (3).

Information on PNC has been included on the U.S. Standard
Certificate of Live Birth since the 1968 revision to help explore
the relationship between PNC and pregnancy outcomes (4,5).
The items “Month of pregnancy prenatal care began” and “Total
number of prenatal visits” were included until the most recent
2003 revision. For the 2003 revision, the month PNC began item
was replaced with the “Date of first prenatal care visit (month, day,
year).” The change from the numerical month of pregnancy that
care began to the exact date of the first prenatal visit resulted in
a discontinuity in information on PNC (i.e., PNC timing based on
the date of the first prenatal visit was not comparable with timing
based on the month care began [6]). Further, implementation of
the 2003 revision was delayed across the country, resulting in a
lack of national data on PNC until all vital statistics jurisdictions
implemented the new standard in 2016 (7).

This report describes PNC utilization in the United States for
2016, based on the trimester of pregnancy in which PNC began
and the Adequacy of Prenatal Care Utilization (APNCU) Index,
by maternal age, race and Hispanic origin, education, state of
residence, birth order, and source of payment for the delivery.

Methods

Data are based on 100% of births registered to residents
of the 50 states and the District of Columbia (D.C.). All data are
based on the 2003 U.S. Standard Certificate of Live Birth (8,9),
which was fully implemented across the country for 2016. The
data are provided to the National Center for Health Statistics
(NCHS) through the Vital Statistics Cooperative Program.

The timing of PNC is determined by the month PNC began.
The month PNC began is based on the date of the first prenatal
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visit, the date of birth, and gestational age (based on the
obstetric estimate of gestation; see “Measuring Gestational Age
in Vital Statistics Data: Transitioning to the Obstetric Estimate”
for details on the Obstetric Estimate) (10,11). A prenatal visit
is defined as one in which the physician or other health care
professional examines or counsels the pregnant woman
regarding her pregnancy (10). Visits for laboratory and other
testing in which the health care professional does not counsel
the pregnant woman are not counted.

Trimester of pregnancy in which PNC began is a recode of
the month PNC began. Results are presented for PNC that began
in the first trimester and for “late or no prenatal care,” which
combines PNC that began in the third trimester and no PNC.
There were 3,945,875 births to U.S. residents in 2016; 2.9%
of records have missing information for the month PNC began.
Where month of the date of the first PNC visit is valid (1-12) and
the day is missing, day is imputed from a previous record with
the same month (12). This occurred for 3.1% of records in 2016.

The APNCU is based on the month PNC began and the
number of visits adjusted for gestational age (13). The number
of visits is assessed by comparing the number of reported visits
with the number of expected visits for a particular gestational
age, based on recommendations from ACOG (14). Inadequate
care is defined as all PNC that began after the fourth month
of pregnancy, as well as PNC that included less than 50% of
the recommended number of visits. Intermediate care includes
50%-79% of the recommended visits, adequate care includes
80%-109%, and adequate plus care is 110% or more of the
recommended visits. In this report, “at least adequate care”
refers to “adequate” and “adequate plus” care.

Race and Hispanic origin are reported separately on the
birth certificate. This report includes data for total Hispanic births
and Hispanic subgroups and for the following non-Hispanic,
single-race groups: white, black, American Indian or Alaska
Native (AIAN), Asian and Asian subgroups, and Native Hawaiian
or Other Pacific Islander (NHOPI) and NHOPI subgroups. For
additional details on race and Hispanic origin, and for details on
age of mother, educational attainment, and live-birth order, see
the “User Guide to the 2016 Natality Public-use File” (12).

Source of payment includes Medicaid, private insurance,
self-pay, and “other.” Included in the “other” category are Indian
Health Service, CHAMPUS (Civilian Health and Medical Program
of the Uniformed Services) or TRICARE, other government
(federal, state, or local), and charity (10,12). Supplemental
Tables I-1 and -2 also show PNC initiation by age and race and
Hispanic origin further stratified by source of payment.

All differences noted in the text are statistically significant at
the 0.05 level unless otherwise noted (10). Trends are statistically
significant atthe 0.05 level and were assessed using the Cochran—
Armitage test for trends, a modified chi-squared test. Overall
associations between independent variables and trimester PNC
began or adequacy of PNC utilization were evaluated using a chi-
squared test. For information and discussion on random variation
and significance testing for natality data, see the “User Guide to
the 2010 Natality Public-use File” (15). All estimates presented
meet NCHS guidelines for presentation of proportions (16).

Results
Trimester of pregnancy in which PNC began

More than three out of four women (77.1%) initiated PNC
in the first trimester of pregnancy in 2016 (Figure 1). Less than
5% of all women began PNC in the third trimester (late) (4.6%),
and 1.6% of women received no PNC at all. Tables 1-3 describe
trimester that PNC began by selected characteristics.

o Age of mother—First trimester initiation and late or no PNC
varied by maternal age:

e Women in their 30s were most likely to start PNC in
the first trimester of pregnancy (82.1% of women aged
30-34; 81.7% of women aged 35-39) (Table 1).

e Mothers under age 20 were least likely to receive first
trimester PNC (61.2%), particularly mothers under age
15 (36.7%).

e The percentage receiving late or no care was highest for
teen mothers (25.7% of mothers under age 15; 11.0%
of mothers aged 15-19), and lowest for mothers aged
30-34 and 35-39 (4.8% each).

e Race and Hispanic origin—First trimester PNC initiation
also varied by race and Hispanic origin:

¢ Amongthesixlargestrace and Hispanic-origin groups, the
percentage of mothers starting PNGC in the first trimester
ranged from 51.9% for non-Hispanic NHOPI women to
82.3% for non-Hispanic white women (Table 1):

No care

0,
Third trimester 1.6%

First trimester
77.1%

SOURCE: NCHS, National Vital Statistics System, Natality.

Figure 1. Trimester prenatal care began: United States,
2016
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e Among Asian subgroups, first trimester PNC
ranged from 71.7% (Other Asian) to 85.5%
(Japanese).

e Percentages of first trimester care for NHOPI
subgroups ranged from 43.8% (Other Pacific
Islander) to 72.1% (Guamanian).

e For Hispanic subgroups, first trimester care ranged
from 68.1% (Central or South American) to 82.0%
(Cuban).

e Late or no PNC ranged from 4.3% for non-Hispanic white
women to 19.2% for non-Hispanic NHOPI women:

e Among subgroups, the largest variation was for
NHOPI, with percentages of late or no PNC ranging
from 6.6% (Guamanian) to 24.8% (Other Pacific
Islander).

e Among the largest race and Hispanic-origin groups,
non-Hispanic white mothers were the most likely to
initiate PNC in the first trimester at all ages, while non-
Hispanic NHOPI women were the least likely to have first
trimester PNC at all ages (Table 2).

Live-birth order—First trimester PNC initiation was least
common among women having a fourth or higher-order
birth:

e At least three out of four women having first (79.0%),
second (80.1%), or third (75.8%) births received PNC in
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the first trimester compared with 66.2% of women with
a fourth or higher-order birth (Table 1).

e Women having a fourth or higher-order birth were more
likely to have late or no care (10.0%) compared with
5.7% and 5.1% of women having their first or second
child.

Educational attainment—Among women aged 25 and
over (age is limited to allow for completion of education),
initiation of PNC in the first trimester increased with
increasing maternal education:

¢ Among women with a bachelor’s degree or higher, 87.6%
received first trimester PNC compared with 62.7% of
women with less than a high school education (Table 1).

e Late or no PNC was most common among women with
less than a high school education (11.2%) and least
common among women with a bachelor’s degree or
higher (3.3%).

Source of payment for the delivery—Receipt of first
trimester PNC varied by source of payment for the delivery
(payment for the delivery is not necessarily the same source
of payment as for PNC):

e Among women who self-paid for the delivery, 54.8%
received PNGC in the first trimester compared with
68.1% of women for whom Medicaid was the source of
payment, and 87.0% of women with private insurance
(Table 1 and Figure 2).

Percent

100

87.0

Other

Private insurance

Source of payment for the delivery

SOURCE: NCHS, National Vital Statistics System, Natality.

Il First trimester M@ Late or no care

Medicaid Self-pay

Figure 2. Trimester prenatal care began, by source of payment for the delivery: United States, 2016
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e Levels of late or no PNC ranged from 2.7% for women
with private insurance to 19.8% for women who self-paid.

o  Siate of residence—First trimester initiation and late or no
PNC varied by state of residence:

e |ess than 70% of women in Texas (67.0%), Arkansas
(68.4%), D.C. (69.5%), and New Mexico (69.6%)
received first trimester care, compared with 85%-90%
in California (85.0%), New Hampshire (85.3%), Maine
(85.6%), and Vermont (89.5%) (Table 3 and Figure 3).

e |ate or no care ranged from 1.6% in Vermont to 10.9%
in Arkansas.

Adequacy of PNC utilization

Patterns of PNC receipt based on the APNCU were
generally similar to those of the timing of PNC initiation for
all characteristics studied, including race and Hispanic origin,
age, and source of payment for the delivery (Tables 4-6 and
Supplemental Table 1-2).

e In 2016, three out of four women (75.6%) received at least
adequate PNC, including 34.7% who received adequate-
plus PNC, and 40.9% who received adequate PNC. Fifteen
percent of women who received inadequate PNC (Table 4).

Women under age 15 were least likely to receive at least
adequate care (41.6%) compared with more than three out
of four women aged 25 and over (76.0%—79.8%)).
Non-Hispanic white women (80.5%) were most likely to
receive at least adequate PNC; non-Hispanic NHOP!I (49.5%)
and non-Hispanic AIAN (59.1%) women were least likely to
receive at least adequate PNC:

e Similarto the timing of PNC initiation, the largest variation
among subgroups was for NHOPI women. Percentages
of at least adequate PNC ranged from 42.6% (Other
Pacific Islander) to 68.4% (Guamanian).

Women having a first or second birth were more likely
to receive at least adequate PNC (77.1% and 78.0%,
respectively) compared with 66.5% of women with a fourth
or higher-order birth.

Women with higher educational attainment were more
likely to receive at least adequate PNC—83.6% of women
with a bachelor’s degree or higher had at least adequate
PNC compared with 62.9% of women with less than a high
school education.

Receiving at least adequate PNC was more common among
women with private insurance (83.9%) than for those in
other payment groups; for example, 52.6% of women with
self-pay had at least adequate PNC.

The percentage of women with at least adequate PNC was
highest in Vermont (90.9%), Maine (87.1%), and Rhode

SOURCE: NCHS, National Vital Statistics System, Natality.

[ 80.0%-84.9%

I 85.0% or higher

1 75.0%-79.9%
[170.0%-74.9%
I 65.0%—-69.9%

Figure 3. Prenatal care beginning in the first trimester, by state of residence: United States, 2016
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Island (86.2%), and lowest in Colorado (65.1%), New
Mexico (65.8%), and Hawaii (66.4%) (Table 6).

Comparing both measures: First trimester PNC
began and adequacy of PNC utilization

Figure 4 shows the relationship between the timing of PNC
initiation and the adequacy of PNC, as measured by the APNCU
Index.

e Among women who received first trimester PNC, 88.1%
received atleastadequate PNC,and 1.4% received inadequate
care.

e (Of the women who began PNC in the second trimester,
similar percentages received at least adequate care (46.1%)
and inadequate care (46.7%).

e All women with late or no PNC were classified as having
inadequate care.

Discussion

This is the first report on the timing and adequacy of PNGC
based on national data from the 2003 birth certificate. This study
demonstrates variation in the timely receipt of PNC among U.S.
women having a live birth, by age, race and Hispanic origin,
education, birth order, state of residence, and source of payment
for the delivery. Younger women, women with less education,
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women having a fourth or higher-order birth, and non-Hispanic
NHOPI, non-Hispanic AIAN, and non-Hispanic black women were
the least likely to begin care in the first trimester of pregnancy or
to have at least adequate PNC. Among states, a difference of 20
percentage points or more was observed in both the percentage
of women who received care in the first trimester (67.0% in
Texas compared with 89.5% in Vermont) and in the percentage of
those with at least adequate care (65.1% in Colorado compared
with 90.9% in Vermont).

Among the race and Hispanic-origin groups examined,
NHOPI women were the least likely to receive care in the first
trimester of pregnancy and the most likely to receive late or no
care. Slightly more than one-half of all NHOPI women begin
care in the first trimester (51.9%) compared with 82.3% of
non-Hispanic white women; NHOPI women were more than
four times as likely to have late or no care (19.2%) compared
with their non-Hispanic white counterparts (4.3%). The NHOPI
category includes women of Hawaiian, Guamanian, Samoan,
and Other Pacific Islander origins. Analysis of these groups
by trimester PNC began reveals that Hawaiian (69.9%) and
Guamanian (72.1%) women, and to a lesser extent, Samoan
(56.9%) women, were more likely to receive first trimester care in
2016 than all NHOPI women. The level for Other Pacific Islander
(58.5% of all 2016 NHOPI births, which includes, for example,
Marshallese, Kosraean, and Tongan women) was substantially
lower at 43.8%. These large differences within the NHOPI

100 -
80 Adequate plus
60 |-
—
c
[}
o
o)
o
40 |
Adequate
20
Intermedlate\ 10.6
Inadequate
0
First trimester
NOTE: Totals may not add to 100 due to rounding.
SOURCE: NCHS, National Vital Statistics System, Natality.

Second trimester
Trimester of prenatal care initiation

Inadequate

Third trimester

Figure 4. Trimester prenatal care began and Adequacy of Prenatal Care Utilization Index: United States, 2016
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category demonstrate the usefulness of further delineating large
racial and ethnic categories whenever feasible.

Another finding of this report is that most women who
began care in the first trimester of pregnancy also had at least
adequate care (88.1%), according to the APNCU. This indicates
that the majority of women who began care in the first trimester
continued with care throughout pregnancy (e.g., received at
least the recommended number of PNC visits for pregnancy
length), based on standard clinical recommendations. It also
suggests that the simpler measure (first trimester care) may be,
in some instances, a useful indicator of receipt of at least the
recommended PNC.

Limitations
Quality of PNC data

Missing data—The month that PNC began was missing for
2.9% of all 2016 births (12). By state, the percentage of missing
information for this item for 2016 ranged from 0.2% in Indiana,
Kansas, South Carolina, and Vermont to 14.1% in Tennessee
(12). The APNCU was missing for 3.6% of records, ranging from
0.3% for Indiana to 40.0% for Rhode Island. This percentage is a
result of missing information for any of the components used in
calculating the APNCU but is mainly attributable to the number
of PNC visits. The number of PNC visits was missing for 2.8%
of all 2016 birth records, with levels ranging from 0.1% in South
Carolina to 38.2% in Rhode Island. Missing information on the
number of PNC visits has been found to be, at least in part, the
result of a lack of up-to-date records being sent to the hospital
at the time of birth (17-20). Results from states with a high
percentage of missing records should be viewed with caution.

Data validity—An earlier study based on a comparison of
birth certificate data with hospital medical records in two states
showed the date of the first PNC visit (both month and day) to be
moderately well reported. Exact agreement for the month of the
first prenatal visit was 76.6% and 79.6%; exact agreement for the
day of the first visit was 71.1% and 66.5% (21). When examined
according to the trimester in which PNC began, however, exact
agreement rose to 83.0% and 89.5% for the two states.

Agreement for the exact total number of prenatal visits
(used to calculate the APNCU but not used to calculate when
the trimester care began) was classified as low (47.8%) and
extremely low (22.1%) for the two states (21). When agreement
was assessed within two visits, however, agreement increased
t0 65.0% and 84.3%. A difference of only two visits should have
only a limited impact on findings because measures of adequacy
are based on a percentage of the recommended number of visits.

Information on the date of the first PNC visit and the number
of visits was more likely to be missing from the medical record
than from the birth certificate. These findings suggest that,
contrary to standard recommendations (10), information was
either being asked of the mother or estimated by hospital staff
(when PNC records were unavailable or out of date) (21).

Data quality improvement efforts

A number of efforts are under way to improve the quality
of the PNC and other birth certificate data. In the fall of 2016,
NCHS launched an Internet-based training program for clinical
and nonclinical hospital staff involved in birth certificate data
collection (22). This training is aimed at raising awareness of
the importance of accurate data collection, and provides best
practices for collecting the correct information on the birth
certificate. The training is available from the NCHS website
(https://www.cdc.gov/nchs/training/BirthGertificateElearning/)
and offers continuing education credits. NCHS is also fielding
a study to assess the usefulness of the training in a hospital
setting—findings from the study will be used to improve future
training versions.

NCHS has also updated the “Guide to Completing the
Facility Worksheets for the Certificate of Live Birth and Report
of Fetal Death” (10), which is available to all hospital and state
vital statistics staff members who are involved in collecting birth
certificate data. The new guidebook has improved instructions
for identifying the date of the first PNC visit and the number of
visits, and provides guidance on what to do if information is
missing.

NCHS has also collaborated on the development of national
standards for the automatic transfer of medical and health birth
certificate data directly from hospital electronic records to state
electronic birth registration systems (23). This change would
reduce, if not eliminate, problems caused by missing or out-of-
date PNC records and user error related to locating complete and
updated PNC information.

Summary

The Healthy People 2020 (HP 2020) goal is for 77.9% of
pregnant women to receive care in the first trimester of pregnancy
(24), a target only about 1% higher than the 2016 national level
of 77.1%. This target may be achievable for the United States as
a whole but may be less achievable for certain subpopulations.
For example, levels for NHOPI, AIAN, and non-Hispanic black
women would need to rise by 34%, 20%, and 15%, respectively,
to achieve the 2020 target. An important advantage of vital
statistics data is the availability of detailed information on
smaller population groups (e.g., births to mothers under age 15,
births to NHOPI women). The availability of comparable national
vital statistics on PNC data will enhance tracking of progress
toward the HP 2020 goals and can potentially improve the ability
to identify and target groups with less than the recommended
levels of care.


https://www.cdc.gov/nchs/training/BirthCertificateElearning/
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Table 1. Trimester prenatal care began, by selected characteristics: United States, 2016

Timing of PNC

Late or no PNC!

Selected characteristic First trimester Second trimester Total Late PNC? No PNC
Percent
Total ..o 771 16.7 6.2 46 1.6
Age of mother
Under20.......cooevniii e 61.2 27.6 11.2 8.3 2.9
Under15. ... 36.7 37.6 25.7 19.2 6.5
1510 L 61.5 27.5 11.0 8.2 2.9
20-24 . 70.3 21.7 8.0 5.9 2.1
2500 77.8 16.3 6.0 4.4 15
0-34 . 82.1 131 4.8 3.6 1.2
3530 . 81.7 13.5 4.8 3.6 1.2
40aANdOVEr .o 78.4 16.0 56 41 1.5
Race and Hispanic origin

Non-Hispanic, single-race:
White . ... 82.3 13.4 43 3.3 11
Black ... 66.5 23.5 10.0 7.0 3.0
American Indian or Alaska Native............... 63.0 24.5 12.5 9.2 3.3
ASiaN .. 80.6 14.0 5.4 4.6 0.8
AsianIndian............... ...l 83.4 12.1 4.6 3.9 0.7
Chingse ........ooveiiiiii i 81.2 114 7.4 6.9 0.5
Filipino. ... 82.8 13.4 3.8 3.0 0.8
Japanese. ... 85.5 10.5 4.0 3.2 0.8
Korean...........ooooiiiiiiiiiiii i 85.3 10.6 4.1 3.4 0.7
Vietnamese. ........coovviiiiiiiii 80.2 15.3 45 3.3 1.2
OtherAsian .....................c.ooooi. "7 22.0 6.3 5.0 1.3
Native Hawaiian or Other Pacific Islander 51.9 28.9 19.2 14.2 5.0
Hawaiian................................... 69.9 20.5 9.6 6.0 3.6
Guamanian..............ooieiiii 721 214 6.6 5.0 1.6
Samoan. ... ..ot 56.9 29.1 14.0 10.4 3.6
Other Pacific Islander ....................... 43.8 31.3 24.8 18.4 6.4
Hispanic ..........oooiiii 72.0 20.3 7.7 5.6 2.1
Mexican............... 71.4 20.6 8.0 5.7 2.3
PuertoRican ........................oo 76.2 18.1 57 43 1.4
Cuban ... 82.0 14.1 3.8 2.9 0.9
Central or South American..................... 68.1 22.7 9.2 6.9 2.2
Other and unknown Hispanic .................. 74.3 18.8 6.8 5.1 1.7

Live-birth order
Isthith. ... 79.0 15.3 5.7 4.4 1.3
2ndbirth. ... 80.1 14.8 51 3.9 1.2
rdbirth ... 75.8 18.0 6.2 46 1.6
4thhirthorhigher ... 66.2 23.8 10.0 6.7 3.3
Educational attainment3#
Less than highschool ............................. 62.7 26.1 11.2 7.5 3.7
Highschool ........ ... ... L. 734 19.5 7.2 5.0 2.2
Somecollege® .. ....oovii 80.2 15.1 4.7 3.5 1.2
Bachelor's degree or higher ........................ 87.6 91 33 2.8 0.5
Source of payment for the delivery

Medicaid. ..........oooii 68.1 23.3 8.6 6.4 2.2
Private insurance.............cooooiiiiiiiiiinnt. 87.0 10.3 2.7 2.1 0.6
Self-pay. ... 54.8 25.4 19.8 13.2 6.6
OtherS . ... 75.0 16.8 8.2 5.8 2.3

TPNC that began in the third trimester and no PNC.

2PNC that began in the third trimester.
SExcludes women under age 25.

“Significantly increasing trend in first trimester PNG by educational attainment (p < 0.05).

SIncludes associate’s degree.

SIncludes Indian Health Service, CHAMPUS (Civilian Health and Medical Program of the Uniformed Services) or TRICARE, other government (federal, state, or local), and charity.
NOTES: PNC is prenatal care. Chi-squared test statistics for each variable by trimester prenatal care began were statistically significant (p < 0.05).

SOURCE: NCHS, National Vital Statistics System, Natality.
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Table 2. Trimester prenatal care began, by age and race and Hispanic origin of mother: United States, 2016
Age of mother
Prenatal care Under 20 20-24 25-29 30-34 35-39 40 and over
First trimester Percent
Non-Hispanic:
W . . 68.7 75.2 824 86.1 85.8 82.8
BlacK . ... 53.8 63.2 67.8 70.8 71.6 68.6
American Indian or Alaska Native............................co 52.7 61.0 64.7 66.1 67.5 66.0
ASIaAN ... 51.0 67.1 78.0 83.1 841 81.6
Native Hawaiian or Other Pacific Islander .......................... 38.5 46.2 54.3 56.5 545 54.4
HISPANIC . ..o 58.2 67.9 73.9 76.4 76.2 735
Late or no PNC!
Non-Hispanic:
WhItE . . 7.7 6.1 4.4 3.4 3.4 42
BlacK ... ..o 13.7 10.4 9.4 9.4 9.0 9.7
American Indian or Alaska Native................................. 151 12.5 12.3 12.4 11.2 9.9
ASIaAN . 14.4 8.5 6.3 4.8 45 49
Native Hawaiian or Other Pacific Islander .......................... 24.6 22.2 17.3 17.8 18.1 18.0
HISPANIC .. ..o 13.3 9.1 7.1 6.2 6.0 6.5

'PNC that began in the third trimester or no PNC.

NOTES: PNC is prenatal care. Chi-squared test statistics for each variable by trimester prenatal care began were statistically significant (p < 0.05).
SOURCE: NCHS, National Vital Statistics System, Natality.
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Table 3. Trimester prenatal care began, by mother’s state of residence: United States, 2016

Timing of PNC
Late or no PNC!
State of residence First trimester Second trimester Total Late PNC2 No PNC Unknown
Percent
Alabama........................ 71.8 21.0 7.2 51 21 0.4
Alaska................oooiinll 75.0 191 5.8 5.0 0.8 1.7
Arizona.................. ... 73.2 18.3 8.6 6.1 2.5 2.3
Arkansas........................ 68.4 20.7 10.9 7.8 3.1 11.7
California. ....................... 85.0 11.2 3.8 3.0 0.7 1.6
Colorado. ....................... 774 16.4 6.2 4.7 15 1.8
Connecticut ..................... 84.1 12.3 3.6 3.3 0.3 2.7
Delaware........................ 78.8 14.8 6.4 4.0 2.4 15
District of Columbia. .............. 69.5 211 9.4 72 2.2 2.2
Florida.......................... 74.9 18.3 6.8 49 1.9 5.9
Georgia.......oooiiiiiiiiiia. 74.8 17.0 8.2 4.8 34 4.9
Hawaii.......................... 759 16.4 7.7 6.0 1.7 3.5
ldaho. ...l 79.0 16.6 45 3.8 0.6 0.6
Minois ..., 776 16.6 5.8 4.4 1.4 3.9
Indiana ......................... 73.8 20.2 6.0 4.6 1.4 0.2
lowa ..........ccooiiiiii 81.1 14.5 4.4 3.6 0.7 0.5
Kansas .................ooooee. 82.8 13.4 3.8 2.8 0.9 0.2
Kentueky.................ees 79.0 15.4 57 4.2 1.5 3.8
Louisiana ....................... 74.6 18.4 7.0 43 2.6 3.1
Maine ...............o 85.6 11.0 3.3 2.9 0.4 0.3
Maryland........................ 72.0 20.2 7.8 6.3 15 6.8
Massachusetts. .................. 84.4 111 4.5 39 0.6 2.2
Michigan........................ 79.8 15.5 47 3.3 1.5 2.8
Minnesota. . ..................... 81.8 14.2 3.9 3.3 0.6 15
Mississippi.......ovii 78.3 17.0 47 3.5 1.3 1.7
Missouri...................o..l 77.6 17.0 54 41 1.3 55
Montana........................ 753 18.3 6.5 5.4 1.1 0.4
Nebraska........................ 781 16.5 5.4 4.0 1.5 1.8
Nevada......................... 731 18.7 8.2 3.4 49 5.1
New Hampshire.................. 85.3 11.1 3.6 3.1 0.5 0.5
NewJersey............cooviiin. 76.5 17.7 5.8 42 1.6 1.9
New Mexico..................... 69.6 19.6 10.8 7.6 3.2 3.0
NewYork ....................... 80.7 14.2 5.1 45 0.5 2.2
North Carolina ................... 74.9 19.1 6.0 4.4 1.6 0.6
NorthDakota .................... 78.1 16.0 59 55 0.3 43
Ohio.....ooooei 75.4 18.2 6.4 49 15 14
Oklahoma....................... 72.8 19.9 7.3 55 1.8 2.3
Oregon ........cooveeeiiiinnn... 81.2 14.4 4.4 3.6 0.8 0.7
Pennsylvania .................... 77.3 16.5 6.2 4.7 1.5 29
Rhodelsland .................... 84.9 13.4 1.7 1.3 0.4 53
SouthCarolina................... 72.0 20.8 7.2 5.7 1.5 0.2
SouthDakota.................... 76.8 17.6 57 4.9 0.8 1.0
Tennessee. .......oooveveeennn... 742 19.7 6.1 45 1.6 141
Texas......ooooviiieiiieaiin... 67.0 22.6 10.4 7.0 35 1.6
Uah. ... 82.1 13.9 3.9 3.5 0.5 0.9
Vermont........................ 89.5 8.8 1.6 1.1 0.5 0.2
Virginia..................ol 79.9 15.7 4.4 3.5 1.0 4.6
Washington ..................... 77.5 16.2 6.3 5.2 1.1 48
West Virginia .................... 79.2 15.1 57 43 1.4 0.8
Wisconsin..............o.ovnnt 82.5 13.4 4.1 3.5 0.6 2.7
Wyoming ....................... 77.8 17.3 4.9 3.9 11 1.2

TPNC that began in the third trimester and no PNC.
2PNC that began in the third trimester.

NOTE: PNC is prenatal care.
SOURCE: NCHS, National Vital Statistics System, Natality.
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Table 4. Adequacy of prenatal care utilization, by selected characteristics: United States, 2016

11

At least adequate’

Selected characteristic Total Adequate? Adequate plus®  Intermediate* Inadequate®
Percent
TOtal. . e 75.6 40.9 34.7 9.3 15.0
Age of mother
UNAer 20, ...t e 62.9 34.4 28.5 9.8 27.3
Under 15, . 41.6 21.9 19.7 6.7 51.7
1510 L 63.1 345 28.6 9.9 27.0
202 69.9 38.3 31.6 10.0 20.1
2520 76.0 41.9 341 9.4 14.6
303 794 43.6 35.8 9.2 14
3580 79.8 41.0 38.7 8.8 14
A0 AN OVET . vttt et 79.0 35.5 43.5 7.7 134
Race and Hispanic origin

Non-Hispanic, single-race:
WhIt .. e 80.5 43.7 36.9 8.4 11.0
BlaCK .. 66.4 334 33.0 10.2 234
American Indian or Alaska Native.......................ooooiiii 591 335 25.6 12.2 28.7
AN L. 775 447 32.8 9.8 12.7
AsianIndian......... ... 79.9 45.2 34.8 9.2 10.9
CRiNESE ..ttt 76.6 46.9 29.7 9.8 13.6
Filipino. ..o 78.8 43.0 35.7 10.9 10.3
JAPANESE. . e 80.4 45.9 345 10.6 9.0
KOTBaN . . 80.4 475 32.8 10.0 9.6
VietNamMESe. . .. 77.5 455 32.0 10.7 11.8
Other ASian ... ... 724 40.3 321 9.7 17.9
Native Hawaiian or Other Pacific Islander .............................. 49.5 28.3 2141 11.8 38.7
Hawaiian. ... 65.9 37.9 28.0 12.1 22.0
GUAMANIAN . .. et 68.4 36.7 31.6 13.6 18.0
SaAMOAN. ... 52.5 30.1 22.5 143 331
Other Pacific Islander .............ccoo i 42.6 24.8 17.8 10.4 46.9
HISPANIC . . .ot e 70.8 38.9 31.9 10.6 18.7
MEXICAN. ...\t 70.3 38.9 31.4 10.6 19.0
Puerto Rican .........oooiii i 72.7 38.3 345 11.5 15.8
CUDAN L. 81.1 38.8 42.2 8.2 10.7
Central or South American. .............coovviiiiiiiiiie i 67.8 379 29.8 10.6 21.6
Other and unknown Hispanic ..................coiiiiiiiiiiii .., 73.0 39.7 33.2 10.0 17.0

Live-birth order
Tsthirth. ... 771 41.6 35.5 9.2 13.7
2nd DirN . 78.0 42.9 35.0 9.2 12.9
Brdbith .. 74.8 40.3 345 9.4 15.8
dthbirthorhigher ... ... o 66.5 34.7 31.8 10.0 23.5
Educational attainment®’
Lessthan highsChool. . .........cooi i 62.9 33.2 29.7 10.9 26.2
HighSChool . ... ... 73.0 38.7 34.3 9.6 174
SOMECONIBYES ...t 79.2 41.2 38.0 8.6 12.2
Bachelor's degree or higher .........o oo 83.6 46.6 37.0 8.8 7.6
Source of payment for the delivery

MEAICAIA . . . ..ottt e 68.9 36.3 325 9.6 215
Private iNSUrANCE . . .. ..ot 83.9 457 38.2 8.5 7.5
SBI-PaY. . e 52.6 33.2 19.4 12.7 34.8
OHNBr® L o 68.9 38.4 304 13.3 17.8

"Based on the Adequacy of Prenatal Care Utilization Index.

2Prenatal care beginning by the fourth month of pregnancy and including 80%-109% of the recommended number of visits.
3Prenatal care beginning by the fourth month of pregnancy and including 110% or more of the recommended number of visits.
“Prenatal care beginning by the fourth month of pregnancy and including 50%—-79% of the recommended number of visits.
5Prenatal care beginning after the fourth month of pregnancy or including less than 50% of the recommended number of visits.

SExcludes women under age 25.
"Significantly increasing trend in at least adequate PNC by educational attainment (p < 0.05).
8Includes associate’s degree.

%Includes Indian Health Service, CHAMPUS (Civilian Health and Medical Program of the Uniformed Services) or TRICARE, other government (federal, state, or local), and charity.

NOTE: Chi-squared test statistics for each variable by adequacy of prenatal care utilization were statistically significant (p < 0.05).

SOURCE: NCHS, National Vital Statistics System, Natality.
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Table 5. Adequacy of prenatal care utilization, by age and race and Hispanic origin of mother: United States, 2016

Age of mother

Adequacy of prenatal care utilization' Under 20 20-24 25-29 30-34 35-39 40 and over
At least adequate? Percent
Non-Hispanic:
White . ..o .7 75.6 80.6 83.0 83.3 82.4
Black ......ooo 54.8 62.9 67.4 70.1 71.9 71.6
American Indian or Alaska Native....................... 499 574 59.9 62.0 64.0 69.5
ASIaN L. 53.6 67.6 75.2 79.0 80.5 81.0
Native Hawaiian or Other Pacific Islander ............... 38.1 43.2 511 54.8 52.4 53.3
Hispanic ... 59.1 66.5 72.0 74.8 75.6 75.4
Inadequate?
Non-Hispanic:
White . ... 20.2 15.8 111 8.4 8.5 10.2
Black ... 34.3 26.1 22.3 20.2 19.2 20.8
American Indian or Alaska Native....................... 36.6 29.8 27.7 26.8 249 22.8
ASIaN ... 36.5 21.9 14.7 10.9 10.1 11.2
Native Hawaiian or Other Pacific Islander ............... 48.9 449 36.0 33.7 38.0 38.5
Hispanic ... ... 30.0 22.2 17.2 15.0 14.9 16.4

"Based on the Adequacy of Prenatal Care Utilization Index.
2Prenatal care beginning by the fourth month of pregnancy and including at least 80% of the recommended number of visits.
3Prenatal care beginning after the fourth month of pregnancy or including less than 50% of the recommended number of visits.

NOTE: Chi-squared test statistics for each variable by adequacy of prenatal care utilization were statistically significant (p < 0.05).
SOURCE: NCHS, National Vital Statistics System, Natality.
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Table 6. Adequacy of prenatal care utilization, by mother’s state of residence: United States, 2016

Adequacy of prenatal care utilization'

At least adequate

State of residence Total Adequate? Adequate plus? Intermediate* Inadequate® Unknown
Percent
Alabama............... ...l 745 411 334 7.7 17.8 0.6
Alaska..................oo.ll. 68.2 38.6 29.6 14.5 17.2 3.2
Arizona ...l 714 40.9 30.6 9.7 18.9 2.3
Arkansas.................ooo... 69.1 39.9 29.2 7.9 23.0 12.5
California. ....................... 78.8 448 339 1.7 9.6 2.3
Colorado...........oovvvvvnnnn. 65.1 40.6 245 19.2 15.7 1.8
Connecticut ..................... 80.5 38.6 419 8.4 111 3.2
Delaware.................coove. 75.9 475 28.4 8.3 15.7 1.5
District of Columbia............... 67.8 39.7 28.1 10.5 21.7 2.9
Forida.......................... 71.2 39.6 31.6 12.2 16.6 6.7
Georgia. .......ooiiieiiiin 74.0 36.7 37.2 8.5 17.5 49
Hawaii.......................... 66.4 39.8 26.6 16.1 17.5 6.0
Idaho. ..., 79.8 45.2 34.6 8.2 11.9 1.0
oIS . . ...ovveeie e 76.3 38.9 373 8.9 14.8 47
Indiana ......................... 78.5 38.8 39.7 5.7 15.8 0.3
lowa ...ooovii 85.2 41.9 43.3 3.6 11.2 0.6
Kansas ................ooeiiinn. 83.6 56.2 27.4 6.3 10.1 0.4
Kentucky...........cooooeeiiinn, 78.8 37.3 415 7.3 14.0 3.8
Louisiana ....................... 75.7 35.7 39.9 7.9 16.4 3.6
Maing ..........ccooeiiiiiiiiinn, 87.1 40.3 46.9 3.8 9.0 0.4
Maryland........................ 68.2 37.8 30.4 12.2 19.6 7.9
Massachusetts................... 83.9 457 38.2 5.9 10.2 4.0
Michigan........................ 80.3 38.7 41.6 7.2 12.5 3.7
Minnesota. . ...l 791 46.7 325 9.6 11.2 1.8
Mississippi. .......cooveeiiiiinn. 80.9 35.2 457 5.8 13.2 2.1
Missouri . ....ovvviie e 79.3 45.0 34.3 6.2 14.5 8.1
Montana........................ 751 443 30.8 8.8 16.1 0.5
Nebraska........................ 76.2 43.4 32.9 9.5 14.3 2.0
Nevada ......................... 74.8 38.7 36.1 7.8 17.4 5.9
New Hampshire.................. 84.9 409 44.0 5.7 9.4 0.6
New Jersey..........oooevvvvnnn. 725 441 28.5 12.5 15.0 1.9
New Mexico..................... 65.8 41.8 24.0 11.3 22.9 3.4
NewYork ................oovin. 75.8 45.2 30.6 1.7 12.5 2.9
North Carolina ................... 77.8 29.5 48.3 6.2 16.0 0.8
NorthDakota .................... 79.7 52.3 27.4 6.7 13.6 4.7
Ohio. ..o 75.9 354 40.4 7.7 16.5 1.6
Oklahoma....................... 73.2 44.0 29.2 9.0 17.8 2.6
Oregon .......covvveeeiiiinnn.. 79.6 46.9 32.8 8.7 11.6 1.2
Pennsylvania .................... 75.5 40.5 35.0 8.9 15.6 3.8
Rhodelsland .................... 86.2 43.7 425 7.8 6.0 40.0
South Carolina................... 76.0 29.6 46.3 6.0 18.0 0.2
SouthDakota.................... 75.7 481 27.7 8.5 15.8 1.1
Tennessee. .........covvveiinn... 74.2 40.7 334 9.6 16.2 19.1
TEXAS. oo 68.1 37.6 30.5 9.4 22.4 1.7
Utah..............onn 83.9 54.3 29.7 5.9 10.2 1.3
Vermont........................ 90.9 47.6 43.3 4.2 4.9 0.3
Virginia.......................L. 79.8 435 36.4 7.9 12.3 4.7
Washington ..................... 744 43.6 30.8 104 15.2 6.2
West Virginia .................... 79.8 36.4 43.4 6.2 14.0 1.3
Wisconsin. ............covvnn... 83.6 41.8 41.8 54 11.0 3.8
Wyoming ......oooveeiiiin 74.6 43.8 30.8 11.3 14.1 1.2

'Based on the Adequacy of Prenatal Care Utilization Index.

2Prenatal care beginning by the fourth month of pregnancy and including 80%-109% of the recommended number of visits.
3Prenatal care beginning by the fourth month of pregnancy and including 110% or more of the recommended number of visits.
“Prenatal care beginning by the fourth month of pregnancy and including 50%—-79% of the reccommended number of visits.
5Prenatal care beginning after the fourth month of pregnancy or including less than 50% of the recommended number of visits.

SOURCE: NCHS, National Vital Statistics System, Natality.



U.S. DEPARTMENT OF
HEALTH & HUMAN SERVICES

Centers for Disease Control and Prevention
National Center for Health Statistics

3311 Toledo Road, Room 4551

Hyattsville, MD 20782-2064

OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE, $300

For more NCHS NVSRs, visit:
https://www.cdc.gov/nchs/products/nvsr.htm.

[=] 43rpd [=]
E e

FIRST CLASS MAIL
POSTAGE & FEES PAID
CDC/NCHS
PERMIT NO. G-284

National Vital Statistics Reports, Vol. 67, No. 3, May 30, 2018

Contents

Abstract. . ...
Introduction. .. ... o
MEthods. . ...
ReSURS ..
Trimester of pregnancy in which PNC began .........................
Adequacy of PNC utilization . ............. ... ... ... .. ... L
Comparing both measures: First trimester PNC began and
adequacy of PNC utilization. . ................ ... ... ... . ... ...
DISCUSSION . . v et
Limitations . ... ..o
SUMMATY o
RefereNCES. . .o
List of Detailed Tables ... ...
Listof Internet Tables. . .. ... .o

Acknowledgments

This report was prepared in the Division of Vital Statistics (DVS) under the
general direction of Delton Atkinson, Director, DVS; Paul Sutton, Acting Chief,
Reproductive Statistics Branch (RSB); and Joyce Martin, Team Lead, RSB
Birth Team. Brady Hamilton (RSB) provided statistical advice. Rajesh Virkar,
Chief, Information Technology Branch (ITB), and Steven J. Steimel, Annie
S. Liu, and Jasmine N. Mickens provided computer programming support
and statistical tables. Steven J. Steimel and Annie S. Liu of ITB prepared the
natality file. The Data Acquisition, Classification, and Evaluation Branch staff of
DVS evaluated the quality of and acceptance procedures for the state data files
on which this report is based. This report was edited and produced by NCHS
Office of Information Services, Information Design and Publishing Staff: Jen
Hurlburt edited the report; typesetting and graphics were done by Ebony Davis.

Suggested citation
Osterman MJK, Martin JA. Timing and

adequacy of prenatal care in the United States,

2016. National Vital Statistics Reports, vol 67

Copyright information

All material appearing in this report is in
the public domain and may be reproduced
or copied without permission; citation as to

National Center for Health Statistics

Charles J. Rothwell, M.S., M.B.A., Director
Jennifer H. Madans, Ph.D., Associate Director
for Science

no 3. Hyattsville, MD: National Center for Health  source, however, is appreciated.

Statistics. 2018. Division of Vital Statistics

Delton Atkinson, M.P.H., M.P.H., PM.P,,
Director
Hanyu Ni, Ph.D., M.P.H., Associate Director
for Science

For e-mail updates on NCHS publication releases, subscribe online at: https://www.cdc.gov/nchs/govdelivery.htm.
For questions or general information about NCHS: Tel: 1-800-CDC-INFO (1-800-232-4636) * TTY: 1-888—-232-6348
Internet: https://www.cdc.gov/nchs ® Online request form: hitps://www.cdc.gov/info
DHHS Publication No. 2018-1120 « CS292332


https://www.cdc.gov/nchs/govdelivery.htm
https://www.cdc.gov/nchs
https://www.cdc.gov/info
https://www.cdc.gov/nchs/products/nvsr.htm

	Abstract
	Introduction
	Methods
	Results
	Trimester of pregnancy in which PNC began
	Adequacy of PNC utilization
	Comparing both measures: First trimester PNC began and adequacy of PNC utilization

	Discussion
	Limitations
	Summary

	References
	List of Detailed Tables
	List of Internet Tables



