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We used Stata version 14.0 and SAS version 9.4 to per-
form all modeling with statistical signifi cance set at 5%. 
The Oregon Health & Science University Institutional 
Review Board approved the study protocol.

RESULTS
Sample Characteristics
Of the 728 women eligible to participate in the study, 
384 either were not invited or declined to participate. 
The remaining 344 women were enrolled, but seven did 
not complete a baseline survey and were not randomized. 
Thus, 337 participants were randomized—168 into the 
enhanced care group and 169 into the usual care group. Of 
these, two from each group failed to complete any survey 
beyond the baseline and were unavailable for subsequent 
analyses, which resulted in fi nal sample sizes of 166 for the 
intervention group and 167 for the control group.

At the time of enrollment, the mean age of study par-
ticipants was 19 years (Table 1). Thirty-six percent of the 
participants were Hispanic, 30% white, 15% black, 7% 
Asian or Pacifi c Islander, 4% American Indian or Alaskan 
Native, and 5% multiracial. Sixty-six percent had not com-
pleted high school, 71% were unemployed and only 23% 
reported an annual household income of above $12,000. 
Fifty-four percent of women reported that they had not 
been using any contraceptive method at the time they con-
ceived. Seven percent of participants wanted to become 
pregnant again within two years, 40% within 2–5 years 
and 35% in more than fi ve years; 15% reported wanting 
no more children. The intervention and control groups did 
not differ in terms of baseline characteristics.

Outcomes
Four percent of participants in both groups became preg-
nant within six months of enrollment (Figure 1); within 
12 months of enrollment, the proportions were 11% for 
the enhanced care group and 9% for the usual care group, 
and within 18 months, the proportions were 19% and 
16%, respectively. Differences were not signifi cant. Among 
all participants followed for 18 months, 17% experienced 
a short-interval pregnancy. The hazard ratio comparing 
the pregnancy risk of the intervention group with that 
of the control group was 1.29 (95% confi dence interval, 
0.81–2.05).

Overall, 42% of participants in the intervention group 
received contraceptives during home visits; the proportion 
ranged from 33% to 50% across sites. During the three-
month period following the fi rst birth, the enhanced care 
group had, on average, 9.6 fewer gap days in effective con-
traceptive use than the usual care group (52.6 vs. 62.2—
Table 2). No group differences in the number of gap days 
were found for any other period. 

By three months postpartum, 42% of participants in the 
usual care group and 36% of participants in the enhanced 
care group were using LARCs; by six months postpartum, 
the proportions were 50% and 39%, respectively. The 
difference in the number of days using LARCs was not 

 correlation of observations within subjects, we imple-
mented a fi rst-order autoregressive correlation structure 
(decreasing correlations of each outcome with subsequent 
measurements of the outcome over time).

Our fi rst calculation of gap days included data on partici-
pants’ LARC use. Because LARC use was common among 
both the intervention and the control groups, we performed 
an additional exploratory analysis of the intervention effect 
when participants’ LARC use was removed from the gap 
calculation. We repeated the longitudinal Poisson mixed-
effects model on this new gap measure, which removed 
days of LARC use in the numerator and denominator for 
both treatment arms. In this new model, we included con-
trols for participant characteristics.

TABLE 1. Selected baseline characteristics of a sample of low-income clients 
of a nurse home-visit program, Washington State, 2009–2013

Characteristic Total
(N=337)

Usual care
(N=169)

Enhanced care 
(N=168)

Mean age (SD, range) 19.0
(3.0, 14.3–42.8)

19.2
(3.1, 14.6–42.8)

18.8
(2.8, 14.3–33.6)

Race/ethnicity
Hispanic 35.6 32.0 39.3
White 30.0 29.0 31.0
Black 15.4 15.4 15.5
Asian/Pacifi c Islander 6.5 7.7 5.4
American Indian/Alaskan Native 3.9 5.3 2.4
Multiracial 5.0 7.1 3.0
Missing 3.6 3.6 3.6

Educational attainment
<12th grade 65.6 63.9 67.3
GED 5.9 4.7 7.1
High school 19.6 21.9 17.3
Postsecondary 8.9 9.5 8.3

Employment status
Employed full-time 4.5 5.3 3.6
Employed part-time 19.6 23.1 16.1
Unemployed 70.6 68.1 73.2
Missing 5.3 3.6 7.1

Annual income
Dependent on parent/guardian 13.9 11.8 16.1
≤$6,000 24.9 29.6 20.2
$6,001–12,000 13.1 10.7 15.5
$12,001–20,000 15.1 17.2 13.1
≥$20,001 8.3 9.5 7.1
Don’t know/missing 24.6 21.3 28.0

Birth control used at conception
Hormonal 17.5 16.0 19.1
Other 28.8 29.0 28.6
None 53.7 55.0 52.4

Intend to have another baby
Yes 72.4 72.2 72.6
No 15.1 14.2 16.1
Not sure/don’t know 12.5 13.6 11.3

Desired time frame for next pregnancy
<2 years 7.1 6.5 7.7
2–5 years 39.8 40.2 39.3
>5 years 34.7 34.3 35.1
Don’t know 3.3 4.7 1.8
No more children wanted 15.1 14.2 16.1

†All participants in categories other than Hispanic were non-Hispanic. Notes: Figures are percentages 
unless otherwise noted. Signifi cance testing was conducted, and no differences were observed at p<.10. 
SD=standard deviation. Full-time and part-time employment were defi ned as 37 or more hours per week 
and less than 37 hours per week, respectively.
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however, LARC insertion requires a clinical setting and 
thus cannot take place during a home visit. Teenagers 
and other high-risk populations face barriers in obtaining 
LARCs, such as cost and being less likely than other clients 
to return for a postpartum visit and to have a health care 
provider recommend a LARC method.6,30,31 Certainly, edu-
cating providers about the safety, feasibility and benefi ts 
of offering immediate postpartum LARC placement could 
reduce one of these barriers.

Because the prevention of short-interval pregnancies is 
consistent with the goals of the NFP program, and because 
LARCs are more effective than other methods, nurses in 
our study often described the benefi ts of LARC use to study 
participants, regardless of their group. The proportion of 
NFP clients who use an IUD by six months postpartum 
is 22% nationally and 39% for Washington State;32 how-
ever, for our study sites, the proportion ranged from 35% 
to 53%. The high level of LARC use among usual care 
participants shows that our usual care group was already 
receiving an intervention—specifi cally, the NFP program—
that has consistently reduced the rates of short-interval 
pregnancies.18–21 Thus, the usual care condition set a high 
bar for detecting the added value of the enhanced care 

 signifi cant. In the adjusted analysis that removed LARCs 
from the model and controlled for sampling bias, the 
enhanced care group had an average of 14.2 fewer gap days 
in effective contraceptive use than the usual care group for 
the fi rst three-month period postpartum (65.0 vs. 79.2) 
and 15.7 fewer for the second (39.2 vs. 54.9). After six 
months, the groups no longer differed in the number of 
gap days.

Finally, we compared the mean time nurses spent during 
visits with participants by group. Nurses spent signifi cantly 
less time with women in the enhanced care group than 
with those in the usual care group (mean, 63.5 minutes vs. 
65.8 minutes, p<.05).

DISCUSSION
Our intervention was successful in reaching a population 
of fi rst-time mothers facing socioeconomic challenges and 
at risk of a short-interval second pregnancy. While 7% of 
participants expressed an interest in having another child 
within two years, historically about one-third of NFP cli-
ents nationally become pregnant within two years of their 
fi rst birth.18,21

One of the ways to prevent unintended pregnancy is to 
improve the use of effective contraceptives. Although the 
intervention group was covered by effective contraceptive 
use for a greater number of days than the control group 
only during the fi rst three months postpartum, these 
results are still promising. Many participants in our study 
were adolescents, who are particularly at risk of clinical, 
social and economic complications of pregnancies begin-
ning within three months postpartum. According to a 
2005 study among a sample of teenage fi rst-time mothers, 
58% had resumed sexual activity within three months of 
the birth;9 the median time to fi rst sexual intercourse was 
11 weeks postpartum. In addition, failure to use effective 
contraceptives postpartum—not the resumption of sexual 
activity itself—was associated with pregnancy risk factors. 
Therefore, the researchers suggest that promoting effective 
contraceptive use postpartum is likely to be more effective 
than promoting abstinence in preventing short-interval 
pregnancy among this at-risk population.

Another study—of claims data for more than 117,000 
high-risk, low-income women who had given birth within 
the past 18 months—found that only 41% had received 
a contraceptive method by 90 days postpartum and that 
the odds of avoiding a short-interval pregnancy were 1.6 
times greater for those who had received a method by 90 
days postpartum than for those who had not.28 Given the 
high risks associated with repeat unintended pregnancies 
occurring within three months postpartum, effective con-
traceptive interventions immediately after childbirth, or at 
least before the typical six-week postpartum clinical visit, 
are critical.

Our intervention provided a choice of the pill, the ring, 
the patch or the injectable during home visits. While these 
hormonal methods are more effective than barrier meth-
ods or withdrawal, they are not as effective as LARCs;29 

TABLE 2. Mean number of days during which nonpregnant study participants did 
not use an effective contraceptive method, by number of months since fi rst birth, 
according to study group

Months since 
fi rst birth

All methods LARC use removed

Enhanced care Usual care Enhanced care Usual care

0–3 52.6 (48.3–57.3)** 62.2 (58.2–66.6) 65.0 (56.1–75.3)** 79.2 (70.1–89.3)
4–6 20.5 (15.8–26.6) 28.0 (22.6–34.6) 39.2 (30.9–49.7)* 54.9 (45.2–66.5)
7–9 22.6 (17.5–29.2) 27.1 (21.5–34.1) 43.3 (34.2–54.8) 54.4 (45.2–65.5)
10–12 24.4 (19.0–31.3) 29.1 (23.3–36.2) 47.4 (38.0–59.1) 57.9 (48.5–69.2)
13–15 27.3 (21.3–35.0) 33.8 (27.4–41.5) 53.4 (42.9–66.3) 66.2 (56.0–78.3)
16–18 34.8 (28.1–43.1) 31.4 (25.3–39.1) 64.1 (52.5–78.2) 67.4 (56.5–80.4)
19–21 35.5 (28.6–43.9) 35.5 (28.5–44.1) 62.5 (50.7–77.0) 66.2 (55.7–78.8)
22–24 35.5 (28.7–44.0) 36.9 (29.5–46.2) 62.2 (50.5–76.7) 73.2 (61.7–86.8)

*Signifi cantly different from mean number of days for the usual care group at p<.05. **Signifi cantly different 
from mean number of days for the usual care group at p<.01. Notes: Survey intervals were standardized to 
90 days. Figures in parentheses are 95% confi dence intervals. LARC=long- acting reversible contraceptive.

FIGURE 1. Survival curve showing the proportion of study participants who 
remained nonpregnant after the index birth, by number of days since the birth, 
according to study group
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