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OBJECTIVE: To evaluate the effect of an intensive nurse

home visiting program on postpartum contraceptive use

and birth spacing among individuals with a first preg-

nancy who were eligible for Medicaid insurance in South

Carolina.

METHODS: We conducted a nonblinded, randomized

controlled trial of the Nurse-Family Partnership (NFP), an

established intensive home visiting program that provides

prenatal and postpartum home visits through 2 years after

childbirth. The trial included patients who were eligible for

Medicaid insurance with a first pregnancy at less than 28

weeks of gestation between April 1, 2016, and March 17,

2020, who were followed up through 2 years after

childbirth. Participants were randomized 2:1 to NFP com-

pared with standard of care treatment. The primary out-

come was a birth interval of less than 21 months between

the index pregnancy and a subsequent birth. The secondary

outcomes were birth intervals of less than 15 and 24

months, receipt of a contraceptive implant or intrauterine

device (IUD) immediately postpartum, any contraceptive

use and receipt of a family planning visit (at both 6 weeks

and 1 year postpartum), and IUD receipt at 1 year post-

partum. We assessed outcomes using linked birth certifi-

cate records and Medicaid claims data.

RESULTS: A total of 4,932 trial participants (3,295 in the

intervention group and 1,637 in the control group) were

included in the study analysis. Within 21 months of the

study index birth, 11.0% of individuals in the NFP group and

12.2% of the usual care group had a subsequent birth. The

NFP did not have a statistically significant effect on birth

intervals of less than 21 months (adjusted coefficient 21.1,

95% CI, 22.9 to 0.8). There were no statistically significant

differences between the NFP and control groups for any of

the study’s eight secondary outcomes related to birth spac-

ing and postpartum contraceptive use.

CONCLUSION: Home visits with a registered nurse did

not affect postpartum contraceptive use or birth spacing.
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In 2018, approximately 25% of pregnancies were
either wanted later or unwanted.1 Unintended preg-

nancy is nearly four times higher among women with
income less than 100% of the federal poverty level
compared with women with income greater than
200% of the federal poverty level2 and is associated
with depression during and after pregnancy, preterm
birth, and low birth weight.3

Reducing unintended pregnancy has been part of
the Healthy People national public health goals for the
past 40 years.4 Programs offering home visits during
pregnancy and postpartum such as the Nurse-Family
Partnership (NFP) are a widely implemented interven-
tion in the United States designed to increase preg-
nancy planning. Among other goals, the NFP aims to
affect maternal life course, which encompasses family
planning, educational achievement, and workforce
participation.5

Existing evidence on the effect of NFP on birth
intervals is mixed. In the earliest trials, NFP increased
time to the next birth in Elmira, New York6; reduced
pregnancies within 6 months in Memphis, Tennes-
see7; and increased birth intervals in Denver, Colora-
do.8 However, in more recent trials, NFP had no
effect on subsequent pregnancy within 24 months in
British Columbia9 and increased births within 36
months in Germany.10

Because of early program success, nurse home
visiting programs have expanded widely in the United
States, reaching 69,000 families in 56 states and
territories by 2023.11,12 However, the evidence moti-
vating this expansion comes from interventions that
took place in the 1980s and 1990s. Since that time, the
maternal and reproductive health landscape in the
United States has changed dramatically in ways that
could affect program outcomes. This objective of this
study was to examine the effect of NFP in a contem-
porary context using a randomized controlled trial
evaluating the scale-up of NFP in South Carolina on
postpartum contraception and birth intervals.

METHODS

The NFP program began in South Carolina in 2009.
Starting in 2016, the state obtained a 1915b Medicaid
waiver, which provided the state with Medicaid
funding to scale up the program to 32 counties,
roughly doubling the number of women served.13,14

During the study, NFP care was delivered by 10 im-
plementing agencies throughout the state; 9 of the 10
implementing agencies participated in the trial. The
NFP nurses are trained in Colorado; however, local
implementing NFP agencies are responsible for the
monitoring and quality of the program. Participants

in the NFP during the study were offered the standard
package of NFP services, including up to 15 visits
during pregnancy, eight during the first 60 days post-
partum, and 17 between 61 days and 2 years after
childbirth. Until the coronavirus disease 2019 (COV-
ID-19) pandemic, all visits took place at the partici-
pant’s home. After the start of the pandemic, visits
transitioned to telehealth. The recommended length
of each visit was between 60 and 90 minutes. The NFP
visits focused on five domains: maternal health, the
home environment, maternal life course development
or goals for the future, mothers’ role in the child’s
health and development, and strategies for leveraging
social support.15 Nurses in the NFP also provided
referrals for health care and social services. Services
were provided in English and Spanish when bilingual
nurses were available. For participants speaking other
languages, translation services were available.15

The study is a randomized controlled trial of the
NFP program in South Carolina. Recruitment, con-
sent, and enrollment were conducted by existing NFP
staff. Enrollment took place between April 1, 2016,
and March 17, 2020. The following criteria was used
for trial eligibility: 1) less than 28 weeks pregnant, 2)
first-time mother, 3) income eligible for pregnancy
Medicaid insurance in South Carolina, 4) at least 15
years old, 5) living in an area served by the NFP, 6)
not incarcerated or living in a lockdown facility, and
7) sufficient English-language fluency to benefit from
the program.15 The study sample size was selected to
ensure statistical power to detect a 20% change for the
primary outcome. We selected a 20% change on the
basis of the magnitude of the effect size observed in
previous NFP trials, which ranged from 20% to
58%.6–8 Potentially eligible participants were identi-
fied by community partners (eg, local health care clin-
ics and schools), from South Carolina’s Medicaid
eligibility records, or through self-referral to the pro-
gram. After participants provided consent, SurveyC-
TO was used to conduct on-the-spot randomization;
two-thirds of trial participants were randomized into
the treatment group, which was offered the NFP inter-
vention, and one-third were randomized into the con-
trol group, who received standard of care in South
Carolina. This ratio was chosen to maximize the num-
ber of referred individuals who could use NFP
resources while maintaining sufficient statistical
power. Additional details about the trial design are
published in the study protocol.15 The study was
approved by the Harvard T.H. Chan School of Public
Health IRB (IRB15-2939).

The NFP nurses administered a baseline survey
before randomization that captured information on
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participants’ demographic characteristics, health care
and social service use, physical and mental health, and
health behaviors. Using a probabilistic match based
on name, race, Social Security number, birth date, and
Medicaid program identification, we linked the base-
line survey to the patient’s program participation data,
hospital discharge records, and Medicaid claims data.

To generate the analytical sample for this study,
we first identified participants with an index live birth
in matched vital records within 120 days of the
expected delivery date reported on the baseline
survey. Individuals who did not meet this criterion
because of a suspected miscarriage or a failure in the
matching process or who withdrew from the study
were excluded. A CONSORT (Consolidated Stan-
dards of Reporting Trials) diagram providing addi-
tional details is available in Appendix 1, available
online at http://links.lww.com/AOG/D903.

The preregistered primary outcome was a birth
interval of less than 21 months between the NFP birth
(ie, the birth associated with the pregnancy at trial
enrollment, hereafter called the index birth) and a sub-
sequent birth.15 The preregistered secondary out-
comes relating to birth intervals were birth interval
of less than 15 months and birth interval of less than
24 months. The preregistered secondary contracep-
tive use outcomes were receipt of immediate postpar-
tum long-acting reversible contraception
(contraceptive implant and intrauterine device
[IUD]), any modern contraceptive use (at 6 weeks
and 1 year postpartum), receipt of a family planning
visit (at 6 weeks and 1 year postpartum), and IUD
receipt at 1 year postpartum. In exploratory analyses,
we also examined the receipt of each individual con-
traceptive method separately (patch or ring, oral con-
traceptive pill, contraceptive injectable, IUD,
contraceptive implant, and female sterilization) at 6
weeks and 1 year postpartum.15

To measure birth intervals, we used birth certif-
icate records to identify any subsequent live birth that
occurred within 24 months of the index birth. To
measure postpartum contraceptive outcomes, we used
Medicaid inpatient, outpatient, professional, and
pharmacy claims, as well as inpatient discharge
records. Contraceptive methods were identified using
International Classification of Diseases, Tenth Revi-
sion codes defined by the Office of Population
Affairs.16 More details on the definitions of outcomes
are available in Appendix 2, available online at http://
links.lww.com/AOG/D903.

We used an intent-to-treat approach comparing
outcomes for participants who were assigned to the
NFP, regardless of whether they received NFP visits,

with outcomes for those who were assigned to the
control group. For all outcomes, we used unadjusted
and adjusted ordinary least-squares regression mod-
els. Adjusted models included the following prespeci-
fied covariates to improve precision of the study
estimates: age, education, race, ethnicity, gestational
length, relationship with father of the child, employ-
ment, housing stability, and indicators of physical and
mental health.15 We included observations missing
data on covariates in the adjusted regression model
by including a dummy variable indicating that a co-
variate was missing.17

We also conducted heterogeneity analysis to
determine whether the effect of the program differed
between two prespecified subgroups.15 The first was a
group referred to as the socially vulnerable subgroup,
composed of participants who were younger than age
19 years, had not finished high school, or had chal-
lenges with mental health, identified by a score of 3 or
higher on the PHQ-2 (Patient Health Questionnaire-
2)18 at baseline or reported receiving mental health
treatment in the year before enrollment. We also com-
pared the effect of the intervention between non-
Hispanic Black and non-Hispanic White participants,
because non-Hispanic Black women have higher rates
of unintended pregnancy and less access to postpar-
tum care than non-Hispanic White women.19,20 This
analysis did not include other racial and ethnic
groups, because the study population was made up
primarily of non-Hispanic Black (55%) and White
individuals (35%).

We conducted stratified analysis by whether the
participant’s postpartum period was affected by the
COVID-19 pandemic. Individuals whose first 6
weeks postpartum overlapped by at least 1 day with
the pandemic were considered affected for the 6-
week outcomes, and individuals whose first year
postpartum overlapped by at least 1 day with the
pandemic were considered affected for the 1-year
outcomes.

During the hospital stay for childbirth, we used
both inpatient data and Medicaid claims to measure
contraceptive use. However, after hospital discharge,
Medicaid claims were the study’s only source of data
on postpartum contraceptive use. Some individuals in
the sample lost Medicaid coverage before the end of
the 1-year postpartum follow-up. We examined
whether Medicaid coverage at delivery and continu-
ous Medicaid coverage through 60 days and 1 year
postpartum differed between the study groups. In
addition, as a robustness check, we considered analy-
ses on a sample of participants who maintained Med-
icaid coverage through 1 year postpartum.
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RESULTS

A total of 3,806 individuals were randomized to the
NFP intervention; 3,721 received intervention ser-
vices; and 3,295 were included in the study analysis.
In the usual care group, 1,864 were randomized,
1,857 received usual care as randomized, and 1,637
were included in the study analysis (Appendix 1,
http://links.lww.com/AOG/D903). On average, par-
ticipants were enrolled at 13–14 weeks of pregnancy,
and 84–85.1% had received at least one prenatal care
visit by the time of enrollment (Table 1). The majority
were aged 19–24 years (54.8–55%), 17.5–18.2% were
aged 15–18 years, 24.2–25.5% were aged 25–34 years,
and 2.0–2.8% were aged 35 years or older. Of NFP
participants, 55.0% identified as non-Hispanic Black,
34.9% identified as non-Hispanic White, 5.5% identi-
fied as Hispanic, 3.1% reported another non-Hispanic
racial identity, and 1.4% identified as non-Hispanic
Asian, Indigenous, Native Hawaiian and Pacific
Islander (Table 1). At the time of the survey, 21.7–
22.6% of participants had not completed high school,
66–66.1% reported high stress levels, and 33.5–34.9%
had body mass index (BMI, calculated as weight in
kilograms divided by height in meters squared) of 30
or higher. Among participants, 51.1–52.3% used the
emergency department in the 6 months before enroll-
ment, 50.7–51.3% and 25.0–27.0% reported drinking
alcohol and smoking, respectively, in the 3 months
before pregnancy, and 11–12.8% reported their health
as fair or poor. The majority (67.6–67.7%) reported a
desire for more children in the future, and 55.4–55.9%
reported having previously obtained birth control. At
the time of enrollment, 65.5–66.8% of participants had
received one or more social services, 52.6–52.9%
worked for pay, 43.3–44.3% lived with their parents,
16.5–17.5% experienced housing insecurity, and
79.8–80.4% interacted with the father of the child
daily (Table 1). Trial participants’ baseline character-
istics were well balanced between the study groups
(Table 1).

In the NFP group, 74.7% and 76.5% of individ-
uals received at least one nurse encounter by 6 weeks
and 1 year postpartum, respectively. By 6 weeks,
22.5% of NFP participants had received a telehealth
encounter, and 65.6% had received an in-person
encounter. By 1 year, 44.3% of participants had
received a telehealth encounter, and 68.7% had
received an in-person encounter (Table 2). The NFP
participants had a median of three encounters by 6
weeks and a median of 13 encounters by 1 year post-
partum. Most encounters by 6 weeks (median 2) and 1
year (median 6) took place in person (Table 2). Aver-

age encounter duration was 63.7 minutes at 6 weeks
and 58.0 minutes at 1 year. Average duration was
more than twice as long for in-person encounters
compared with telehealth encounters (71.0 minutes
vs 29.0 minutes for visits taking place by 6 weeks,
66.6 minutes vs 29.7 minutes for visits taking place
by 1 year) (Table 2).

Eleven percent of individuals in the NFP group
and 12.2% of the usual care group had a subsequent
birth within 21 months of the study index birth. The
NFP did not have a statistically significant effect on
birth intervals of less than 21 months (adjusted
coefficient 21.1, 95% CI, 22.9 to 0.8) (Table 3).
There were no statistically significant differences
between the NFP and control groups for any of the
study’s eight secondary outcomes related to birth
spacing and postpartum contraceptive use or in the
time to postpartum contraceptive take-up (Table 3)
(Appendix 3, available online at http://links.lww.
com/AOG/D903).

In exploratory analyses, we found that, at 6 weeks
postpartum, NFP participation decreased female ster-
ilization by 0.6 percentage points (95% CI, 21.1
to 20.1) relative to the comparison group (Table 4).
At 1 year postpartum, NFP participation decreased
use of the contraceptive injectable by 2.8 percentage
points (95% CI, 25.0 to 20.7) and female sterilization
by 0.7 percentage points (95% CI, 21.3 to 20.1) and
increased patch or ring use by 1.6 percentage points
(95% CI, 0.3–2.9) and implant use by 2.5 percentage
points (95% CI, 0.5–4.5) (Table 4).

The NFP did not have a statistically significant
effect on the study’s primary outcome among the vul-
nerable population subgroup or among non-Hispanic
Black participants (Fig. 1) (Appendices 4 and 5, avail-
able online at http://links.lww.com/AOG/D903). Par-
ticipation in the NFP decreased any contraceptive use at
6 weeks postpartum by 23.8 percentage points (95%
CI, 27.6 to 20.1) and having a family planning visit
by 23.8 percentage points (95% CI, 27.7 to 0.1)
among non-Hispanic Black participants but did not
affect any of the other secondary outcomes in either
subgroup. In addition, the effect of NFP participation
did not differ between non-Hispanic Black and non-
Hispanic White participants (Appendix 6, available on-
line at http://links.lww.com/AOG/D903) or between
individuals in the vulnerable compared with the non-
vulnerable group (Appendix 7, available online at
http://links.lww.com/AOG/D903).

Overall program use combining in-person and
telehealth encounters was similar among individuals
who were affected and those who were unaffected by
the COVID-19 pandemic. However, the percentage
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Table 1. Self-Reported Baseline Characteristics of Mothers With an Index Birth

Characteristic
Nurse Home Visiting Group

(n53,295)
Usual Care Group

(n51,637)

Gestational age at enrollment (wk) 14.0 (10.0–20.0) 13.0 (9.0–19.0)
Received at least 1 antenatal care visit before enrollment 2,772/3,258 (85.1) 1,359/1,617 (84.0)
Age (y)

15–18 600 (18.2) 287 (17.5)
19–24 1,806 (54.8) 900 (55.0)
25–34 796 (24.2) 417 (25.5)
35 or older 93 (2.8) 33 (2.0)

Race and ethnicity*
Asian, Indigenous, Native Hawaiian and Pacific Islander, non-Hispanic 44/3,098 (1.4) 12/1,521 (0.8)
Hispanic 171/3,098 (5.5) 95/1,521 (6.2)
More than 1 race reported, non-Hispanic 97/3,098 (3.1) 45/1,521 (3.0)
Non-Hispanic Black 1,705/3,098 (55.0) 846/1,521 (55.6)
Non-Hispanic White 1,081/3,098 (34.9) 523/1,521 (34.4)

Mental health
High stress (PSS-4 score 4 or higher)

†

2,147/3,250 (66.1) 1,066/1,615 (66.0)
Depressive symptoms (PHQ-2 score 3 or higher)

‡

630/3,270 (19.3) 305/1,631 (18.7)
Received mental health treatment in past year

§

454/3,292 (13.8) 221/1,632 (13.5)
BMI (kg/m2)

Lower than 18.5 183/3,195 (5.7) 84/1,574 (5.3)
18.5–24.9 1,188/3,195 (37.2) 622/1,574 (39.5)
25–29.9 710/3,195 (22.2) 341/1,574 (21.7)
30.0 or higher 1,114/3,195 (34.9) 527/1,574 (33.5)

Health behaviors and care seeking
Used ED in 6 mo before enrollment 1,684/3,295 (51.1) 854/1,634 (52.3)
Reported drinking alcohol in the 3 mo before pregnancy 1,663/3,279 (50.7) 834/1,625 (51.3)
Reported smoking cigarettes in the 3 mo before pregnancyk 813/3,246 (25.0) 437/1,617 (27.0)
Reported health as fair or poor 419/3,277 (12.8) 180/1,631 (11.0)

Family planning
Reported a desire for more children in the future 2,228/3,295 (67.6) 1,108/1,636 (67.7)
Reported previously obtaining family planning or birth control¶ 1,838/3,289 (55.9) 905/1,633 (55.4)

Highest education level
Less than high school diploma 742/3,281 (22.6) 354/1,631 (21.7)
High school diploma or equivalent 1,181/3,281 (36.0) 559/1,631 (34.3)
Some college, less than bachelor’s degree 1,112/3,281 (33.9) 588/1,631 (36.1)
Bachelor’s degree or higher 245/3,281 (7.5) 130/1,631 (8.0)

Economic conditions at time of enrollment
Participated in 1 or more social service programs# 2,115/3,231 (65.5) 1,069/1,600 (66.8)
Worked for pay 1,744/3,294 (52.9) 861/1,636 (52.6)
Lived with parents 1,426/3,293 (43.3) 725/1,635 (44.3)
Experienced housing insecurity** 543/3,290 (16.5) 286/1,633 (17.5)

Reported interacting with the father of the child daily 2,619/3,281 (79.8) 1,310/1,630 (80.4)

PSS-4, Perceived Stress Scale-4; PHQ-2, Patient Health Questionnaire-2; BMI, body mass index.
Data are median interquartile range, n (%), or n/N (%).
* We do not report separate categories for individuals who self-reported being Asian, Indigenous, Native Hawaiian or Other Pacific Islander,

and specific reported combination of races because of small sample sizes. Construction of covariates for participants’ racial demo-
graphics follows our prespecified analysis plan.

† The PSS-4 is a validated instrument that measures the degree of stress in a respondent’s life over the past month. Scores range from 0 to 16,
with higher scores indicating higher stress levels. We used a cutoff of 4 or higher to be consistent with Holtrop et al.39

‡ The PHQ-2 is a validated instrument that assesses the frequency of depressed mood or anhedonia in the previous 2 weeks. Scores range
from 0 to 6, with higher scores indicating higher likelihood of depression. A score of 3 or higher means that the individual is likely
experiencing a major depressive disorder.

§ Self-reported seeing a health care professional, an inpatient program, a support group, a religious leader, a spiritualist or healer, a social
worker, a counselor, or any other mental health professional.

k Refers to cigarettes only and does not include smoking other substances or vaping.
¶ Reported seeking family planning or birth control at one of the following places: clinic, health center, hospital, doctor’s office, or some

other place.
# Includes Temporary Assistance for Needy Families (TANF), Supplemental Nutrition Assistance Program (SNAP), Supplemental Security

Income (SSI), unemployment benefits, and Special Supplemental Nutrition Program for Women Infants and Children (WIC).
** Defined by moving two or more times in the previous 12 months.
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of encounters that took place through telehealth was
much higher among individuals affected by the
COVID-19 pandemic (Appendix 8, available online
at http://links.lww.com/AOG/D903). There were no
statistical differences between groups in Medicaid
coverage at any of the three time points assessed.

Nearly all trial participants were enrolled in Medicaid
at the time of delivery (99.0% in the NFP group and
98.7% in the usual care group). Enrollment at 60 days
postpartum was also very similar between groups (93.
9% in the NFP group and 93.5% in the usual care
group), as was enrollment at 365 days postpartum

Table 2. Program Implementation Metrics for the Treatment Group During the Postpartum Period*

6 wk Postpartum (n53,295)† 1 y Postpartum (n53,295)‡

NFP encounters
At least 1 completed nurse encounter 2,460/3,295 (74.7) 2,522/3,295 (76.5)
At least 1 completed in-person nurse encounter 2,160/3,295 (65.6) 2,264/3,295 (68.7)
At least 1 completed telehealth nurse encounter 742/3,295 (22.5) 1,460/3,295 (44.3)

No. of NFP encounters§

Completed nurse encounters 3 (0–4) 13 (1–21)
Completed in-person nurse encounters 2 (0–4) 6 (0–17)
Completed telehealth nurse encounters 0 (0–0) 0 (0–5)

NFP visit duration (min)§,k

Encounter 63.7637.7 (2,460) 58626.2 (2,522)
In-person encounter 71.0643.6 (2,160) 66.6625.7 (2,263)
Telehealth encounter 29.0615.6 (742) 29.7615.0 (1,460)

NFP, Nurse-Family Partnership.
Data are n/N (%), median (interquartile range), or mean6SD (n).
* Program metrics available only for participants who matched to program data.
† Completed nurse encounters within 6 weeks defined as completed visits within 14 days of the 6th week postpartum.
‡ Completed nurse encounters within 1 year defined as completed visits within 14 days of the index child’s first birthday.
§ Visit-level data averaged at the individual participant level before analysis.
k Program metrics on duration reported for participants with at least one completed visit. Program metrics on in-person visits or telehealth

visits reported for patients with at least one in-person or telehealth visit, respectively.

Table 3. Effect of Nurse-Family Partnership Participation on Primary and Secondary Outcomes Related to
Birth Spacing and Postpartum Contraceptive Use

Outcome
Nurse Home Visiting

Group*
Usual Care
Group*

Between-Group Difference
(95% CI)

Unadjusted† Adjusted‡

Primary outcome
Interbirth interval less than 21 mo 363/3,295 (11.0) 199/1,637 (12.2) 21.1 (23 to 0.7) 21.1 (22.9 to 0.8)

Secondary outcomes
Interbirth interval

Less than 15 mo 148/3,295 (4.5) 85/1,637 (5.2) 20.7 (22 to 0.6) 20.7 (21.9 to 0.6)
Less than 24 mo 474/3,295 (14.4) 244/1,637 (14.9) 20.5 (22.6 to 1.6) 20.3 (22.4 to 1.7)

6 wk postpartum
Any modern contraception 1,013/3,295 (30.7) 512/1,637 (31.3) 20.5 (23.3 to 2.2) 20.7 (23.4 to 2)
Family planning visit 1,303/3,295 (39.5) 669/1,637 (40.9) 21.3 (24.2 to 1.6) 21.5 (24.3 to 1.3)

Immediate postpartum LARC 384/3,295 (11.7) 176/1,637 (10.8) 0.9 (21 to 2.8) 0.8 (21 to 2.7)
1 y postpartum

Any modern contraception 2,165/3,295 (65.7) 1,075/1,637 (65.7) 0.0 (22.8 to 2.9) 0.1 (22.6 to 2.9)
Family planning visit 2,378/3,295 (72.2) 1,188/1,637 (72.6) 20.4 (23.1 to 2.3) 20.4 (23.0 to 2.2)
Intrauterine device 476/3,295 (14.4) 227/1,637 (13.9) 0.6 (21.5 to 2.7) 0.5 (21.5 to 2.6)

LARC, long-acting reversible contraception.
Data are n/N (%) unless otherwise specified.
* Percentage rates for binary outcomes.
† The difference between the control mean and the intervention mean may not equal the unadjusted difference column as a result of

rounding.
‡ Adjusted models included the following prespecified covariates to improve the precision of the study estimates: age, education, race,

ethnicity, gestational length, relationship with father of the child, employment, housing stability, and indicators of physical and mental
health.
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(54.9% in the NFP group and 55.0% in the usual care
group) (Appendix 9, available online at http://links.
lww.com/AOG/D903).

There were no statistically significant differences
for any preregistered outcomes in analyses that
separated the sample based on exposure to the
COVID-19 pandemic (Appendix 10, available online
at http://links.lww.com/AOG/D903) or in analysis
that separated the sample according to continuous
Medicaid enrollment (Appendix 11, available online
at http://links.lww.com/AOG/D903). There were
some differences in estimated treatment effects before
and after the pandemic and by continuous enrollment
for some of the contraceptive methods in exploratory
analyses (Appendices 12 and 13, available online at
http://links.lww.com/AOG/D903).

DISCUSSION

In this trial, we found that assignment to the NFP did
not affect any of the study’s preregistered primary or
secondary outcomes related to birth spacing or post-
partum contraceptive use. We also found little evi-
dence that NFP participation affected the study
outcomes among trial participants in the study’s two

subgroups of interest: non-Hispanic Black individuals
and individuals in the socially vulnerable subgroup.
Participation in the NFP did have statistically signifi-
cant effects on use of several specific methods of con-
traception; however, because these outcomes were
not predefined and have not been adjusted for multi-
ple hypothesis testing, the robustness of these explor-
atory findings should be explored in future work.

The study’s main finding that NFP participation did
not affect birth spacing is inconsistent with most6–8,21–24

but not all9,10,25,26 of the available evidence on the effect
of NFP programs on the timing of subsequent births.
Relative to earlier NFP trials, this study was larger,
was conducted in a contemporary context, included a
wider population base (a state rather than a town or
city), and used more rigorous randomized controlled
trial design features (eg, practices in preregistration of
outcomes). Of the earlier NFP trials, two of the three
measured birth spacing among participants who went
on to have a subsequent birth at longer follow-up time
points (15 and 4 years in New York and Colorado,
respectively). Our trial outcomes included the full study
population and focused on short birth intervals because
of their association with adverse infant health outcomes.

Table 4. Effect of Nurse-Family Partnership Participation on Exploratory Outcomes Related to Birth
Spacing and Postpartum Contraceptive Use

Outcome
Nurse Home Visiting Group

(n53,295)*
Usual Care Group

(n51,637)*

Between-Group Difference (95% CI)

Unadjusted
(n54,932)†

Adjusted
(n54,932)‡

6-wk postpartum
Patch or ring 47/3,295 (1.4) 14/1,637 (0.9) 0.6 (20.1 to 1.2) 0.5 (20.1 to 1.2)
Oral pill 379/3,295 (11.5) 203/1,637 (12.4) 20.9 (22.8 to 1.0) 21.0 (22.9 to 0.9)
Injectable 129/3,295 (3.9) 82/1,637 (5.0) 21.1 (22.3 to 0.1) 20.9 (22.1 to 0.2)
IUD 220/3,295 (6.7) 103/1,637 (6.3) 0.4 (21.1 to 1.9) 0.3 (21.1 to 1.8)
Implant 254/3,295 (7.7) 115/1,637 (7.0) 0.7 (20.9 to 2.2) 0.6 (20.9 to 2.2)
Sterilization 18/3,295 (0.5) 18/1,637 (1.1) 20.6 (21.1 to 0.0)§ 20.6 (21.1 to 20.1)§

1-y postpartum
Patch or ring 176/3,295 (5.3) 62/1,637 (3.8) 1.6 (0.3–2.8)§ 1.6 (0.3–2.9)§

Oral pill 931/3,295 (28.3) 462/1,637 (28.2) 0.0 (22.6 to 2.7) 0.1 (22.6 to 2.8)
Injectable 526/3,295 (16.0) 312/1,637 (19.1) 23.1 (25.3 to 20.9)k 22.8 (25.0 to 20.7)k

IUD 476/3,295 (14.4) 227/1,637 (13.9) 0.6 (21.5 to 2.7) 0.5 (21.5 to 2.6)
Implant 480/3,295 (14.6) 197/1,637 (12.0) 2.5 (0.5–4.6)§ 2.5 (0.5–4.5)§

Sterilization 26/3,295 (0.8) 23/1,637 (1.4) 20.6 (21.2 to 0.0)§ 20.7 (21.3 to 20.1)§

IUD, intrauterine device.
Data are n/N (%) unless otherwise specified.
* Percentage rates for binary outcomes.
† The difference between the control mean and the intervention mean may not equal the unadjusted difference column as a result of

rounding.
‡ Adjusted models included the following prespecified covariates to improve precision of the study estimates: age, education, race,

ethnicity, gestational length, relationship with father of the child, employment, housing stability, and indicators of physical and mental
health.

§ P,.05.
k P,.01.
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Although differences in trial design may par-
tially explain the differences in our findings relative
to the earlier evidence, we expect that the differ-
ences are driven mainly by changes in characteris-
tics of the population and access to health care over
the past two decades. For example, the share of U.S.
births to adolescents, the population with the highest
risk of unintended and shortly spaced births,27 has

declined dramatically over the past two decades
from 61.8 per 1,000 to 17.4 per 1,000 between
1990 and 2018.28 In addition, in the late 1980s,
Medicaid expansions increased income eligibility
for pregnant women, resulting in increased rates of
insurance and health care access in the pregnant
population with low-income.29 South Carolina in
particular has been the focus of a series of

Fig. 1. Effect heterogeneity: percentage rates for binary outcomes. Contraceptive outcomes (A) and birth spacing outcomes
(B).
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population-level efforts to increase access to long-
acting reversible contraception methods that were
hard to access before the 2010s.30–32

The goals of contraceptive care have also shifted
since the original NFP trials. Much of the public
health discourse in the 1980s and 1990s was focused
on reducing teen pregnancy and unintended preg-
nancy.33 In the current context, when the goals of
family planning counseling are increasingly patient
centered, it is possible that NFP participation helped
patients chose a method that was consistent with their
needs and preferences. Improved patient-centered
counseling has uncertain effects on method choice
and birth spacing because some women prefer not
to use contraception34 and for others efficacy is not
the primary factor influencing method choice.35,36

This study has several limitations. First, only
approximately 55% of individuals in the sample main-
tained Medicaid coverage through the full first post-
partum year. However, this is unlikely to cause bias
because the treatment and control groups had nearly
equivalent percentages of Medicaid coverage at 60 and
365 days. Second, the study data sources do not contain
a measure of preferred method use,37,38 an outcome that
is more consistent with the goals of contraceptive service
provision. Third, the study data sets do not contain
information on induced abortion, so we cannot capture
changes in subsequent pregnancy resulting from a
change in abortion rates. Although we conducted strat-
ified analysis among the COVID-19–affected and the
COVID-19–unaffected study participants, this analysis
was not prespecified and had limited statistical power.
Fifth, there may be other areas where NFP participation
has had a positive effect on the maternal life course that
our data collection does not allow us to measure. Finally,
for the study’s primary outcome, the CI of the estimate
is large enough that we cannot rule out moderate-sized
reductions for the full sample, although we can rule
them out in the socially vulnerable subgroup.

In sum, we noted that home visits with a
registered nurse did not affect postpartum contracep-
tive use or birth spacing. A better understanding of
how to design interventions to tailor postpartum
support to enable families to reach their personal
family planning goals would be valuable.
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