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ABSTRACT

Background and Objective: Despite guidelines recommending an interval of at least 18-24 months
between a live birth and the conception of the next pregnancy, nearly one-third of pregnancies in the United
States are conceived within 18 months of a previous live birth.The purpose of this study was to examine the
associations between multiple immigration-related variables and interbirth intervals among reproductive-
aged immigrant and refugee women living in the United States.

Methods: This was a cross-sectional, quantitative study on the sexual and reproductive health (SRH) of
reproductive-aged immigrant and refugee women in the United States. The data were collected via an online
survey administered by Lucid LLC.We included data on women who had complete information on nativity and
birth history in the descriptive analysis (n = 653). The exposure variables were immigration pathway, length of
time since immigration, and country/region of birth.The outcome variable was interbirth interval (<18, 19-35, or
236 months).We used multivariable ordinal logistic regression, adjusted for confounders, to determine the factors
associated with having a longer interbirth interval among women with second- or higher-order births (n = 245).

Results: Approximately 37.4% of study participants had a short interbirth interval. WWomen who immigrated
to the United States for educational (aOR = 4.57; 95% CI, 1.57-9.58) or employment opportunities
(@OR = 2.27; 95% Cl, 1.07-5.31) had higher odds of reporting a longer interbirth interval (19-35 or
236 months) than women born in the United States.Women born in an African country had 0.79 times the
odds (aOR = 0.79; 95% Cl, 0.02-0.98) of being in a higher category of interbirth interval.

Conclusion and Global Health Implications: Although all birthing women should be counseled on
optimal birth spacing through the use of postpartum contraception, immigrant and refugee women would
benefit from further research and policy and program interventions to help them in achieving optimal birth
spacing. SRH research in African immigrant and refugee communities is especially important for identifying
ameliorable factors for improving birth spacing.

Keywords: e African Immigrants e Birth Spacing ® Immigrant Women e Interbirth Interval e
Interpregnancy Interval ¢ Maternal Health e Refugee VWomen
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|. Introduction

Current guidelines recommend an interval of at
least 18-24 months between a live birth and the
conception of the next pregnancy."> However,
nearly one-third of pregnancies in the United States
are conceived within 18 months of a previous
birth.3 Short interbirth interval is associated with
adverse birth and infant outcomes and increased
risks of maternal morbidity during pregnancy
and at delivery.*® Moreover, most of the adverse
outcomes of short interval births are concentrated
in marginalized populations, including immigrants.*'°

Factors associated with short interbirth interval
include younger maternal age, marital status, and
delayed initiation of childbearing.®” Short duration of,
or non-exclusive breastfeeding,and prior experience
of infant death or pregnancy loss are also associated
with short interpregnancy intervals.''"'* Importantly,
unintended pregnancies have significantly shorter
birth intervals than planned pregnancies.*'* Other
factors associated with short interbirth intervals
include race and ethnicity and lower socioeconomic
status.”'"'> Hispanic and Black individuals have
comparatively higher risks of short interval births.®"

Although health is a public good and health care
should be universally available and accessible to
individuals and communities, some groups of the
population face significant barriers to accessing
health care services.'®"'® For example, marginalized
populations, such as immigrant and refugee
communities, face barriers to health care, particularly
sexual and reproductive health (SRH) care, due to
language barriers, cultural norms, unfamiliarity with
the US health care system, lower socioeconomic
status,and a lack of culturally appropriate services.'*?
In addition, due to the intersecting influences of
immigration policies, language, and socioeconomic
barriers, immigrant and refugee populations have
even less access to health care services, including
SRH and contraception.'*2"%

Federal immigration laws in the United
States prevent undocumented immigrants and
documented immigrants who have been in the
country for less than 5 years from enrolling in
publicly funded health insurance programs offered

through Medicaid.?** Access to essential health
education and services, such as SRH care, family
planning services, and contraception for spacing
or limiting births, is extremely limited for low-
income immigrant and refugee women unless
state exemptions are available.*® Moreover, a lack
of culturally competent health care providers and
racism directed at immigrants constitute additional
barriers to SRH care and optimal birth spacing in
this population.® Consequently, individuals from
immigrant and refugee populations are more likely
to report using less effective contraception methods,
which may increase their risk for short interval
births.” Studies on interbirth intervals involving
immigrant and refugee women have mostly relied on
birth certificate data, which lack a number of key
sociodemographic variables, thereby limiting the
ability to adequately adjust the analyses for potential
confounding factors.'%%2°

The purpose of this study, therefore, was
to examine the associations between multiple
immigration-related variables and interbirth interval
among immigrant and refugee women living in the
United States. The findings can contribute to filling
some knowledge gaps about the factors associated
with short interbirth intervals in immigrant and
refugee women and identify groups at higher risk for
short interbirth interval.

2.Methods

This was a cross-sectional, quantitative study on
the sexual and reproductive health of immigrant
women in the United States (n = 657). The data
were collected via an online survey administered
by Lucid LLC, which supports the recruitment of
samples for academic research through its academic
marketplace, Theorem.® Lucid is able to reach and
recruit diverse audiences through partnerships with
multiple vendors. Eligibility for the online survey
was based on self-identification as a woman, aged
1844 years, English proficiency, and residency in
the United States.We included data on 653 women
who had complete information on nativity and birth
history in the descriptive analysis (n = 653). For the
regression analysis, we excluded women with fewer
than two births (n = 408); hence, the final analytic
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sample was 245 women with two or more births.
2.1. Study Variables

Exposure: The exposure variables were
immigration-related factors, such as (l) length
of time since immigration to the United States
(US-born [unexposed]: <5, 6-10, or >10 years);
(2) immigration pathway (US-born [unexposed]:
conflict/persecution, employment, education, or
family reunification); and (3) place of birth (grouped
into the following regions: US-born [unexposed],
North America [non-US], Africa, Asia, other Western
countries (i.e., Europe and Australia), South and
Central America, or the Caribbean).

Outcome: We calculated the outcome variable,
interbirth interval, using data from the most recent
and previous births. The question on birth interval
was adapted from the Pregnancy Risk Assessment
Monitoring System (PRAMS) questionnaire®' and
was only applicable to participants who had more
than one live birth.The adapted questions was “when
your youngest child was born, how old was the child
born just before your youngest child?” Participants
could select one of the following responses:
0-12 months, 13—18 months, 19-24 months, more
than 2 years but less than 3 years, 3-5 years, or more
than 5 years. Based on guidelines that recommend
a minimum interval of I8 months between a live
birth and a subsequent pregnancy,' we coded the
outcome as an ordinal variable consisting of the
following categories: <18 months (short interbirth
interval), |9-35 months, and 236 months.

Covariates: Covariates were theoretically
selected from existing studies.®”!"'>¥ Questions
providing data on covariates were mostly adopted
from the PRAMS and National Survey of Family
Growth (NSFG).?"*? Covariates included age, marital
status (single or married), parity (none, |, 2, or 23),
ethnicity (Hispanic or non-Hispanic),and racial group
(Black, Asian, White, or others [i.e., Middle Eastern,
North African, or more than one race]). Prior
research has shown that socially and structurally
marginalized populations, such as people of color
and immigrant groups, have a higher likelihood of
having short interval births than White people.”'*!?
Therefore, we conceptualized race and ethnicity as

separate variables to disentangle the structural (i.e.,
race) and social (i.e., ethnicity) relationships with the
outcome and to avoid masking possible overlaps and
heterogeneity in the study sample.33-3¢

Other covariates included insurance (none, public,
or private), income (<$20,000, $20,001-$40,000,
$40,001-$75,000, or >$75,000), education (high
school or less, some college or associate degree,
bachelor’s degree, or graduate or professional
degree),and language spoken predominantly at home
(English, French, Spanish, and others [i.e., Arabic,
Armenian, Chinese, Creole, Farsi, Hindi, Kirundi,
Vietnamese, and Yoruba, based on participants’ self-
report]).

2.2. Statistical Analysis

We computed frequency distributions  of
participants’  sociodemographic  characteristics.
Because the outcome variable was ordered, we used
multivariable ordinal logistic regression to compare
the odds of having a longer interbirth interval (i.e.,
19-35 or 236—months) versus <18 months (short),
while adjusting for potential confounders. Results
are expressed as odds ratios and 95% confidence
intervals.The level of statistical significance was set at
p < 0.05.We analyzed the data using Stata version |5
(College Station, Texas).

2.3. Ethical Approval

The institutional review board of Arcadia University
approved the survey (21-06-01). All participants
provided written informed consent prior to
completing the survey.

3. Results

3.1. Social and Demographic Characteristics of
the Study Participants

The descriptive analysis included 653 women. The
mean age of women in the sample was 29.2 (£7.4)
years (Table I). Approximately 410 (62.9%) of the
participants are classified as Black. Additionally,
506 women (77.5%) identified as non-Hispanic.
Approximately 50.1% of the participants had
public insurance, 135 (20.6%) had two children,
and 110 (16.9%) had three or more children.
Approximately 22.4% of the women had a bachelor’s
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Table |: Social and demographic characteristics of

study participants (n=653)

Variable N (%)
Reason for immigration
US-born (non-immigrant) 398 (61.0)
Conflict/insecurity 50 (7.7)
Education 43 (6.6)
Employment 119 (18.3)
Family-based 43 (6.4)
Length of time since immigration
US-born (non-immigrant) 398 (61.0)
<5 years 72 (10.9)
6—10 years 54 (8.3)
>10 years 130 (19.91)
Birthplace
US-born (non-immigrant) 398 (61.0)
North America (non-US) 9 (1.4)
Africa 66 (10.11)
Asia 27 (4.13)
Europe 43 (6.6)
South and Central America 68 (10.41)
Caribbean 42 (6.43)
Race
Black/African American 410 (62.9)
Asian/Asian American 61 (94)
White 137 (21.01)
Other racial groups® 45 (6.8)
Ethnicity
Hispanic 144 (22.1)
Non-Hispanic 506 (77.5)
Missing 3(05)
Maternal age (years)
Mean (standard deviation) 29.2 (7.4)
Parity
None 269 (41.2)
One 139 (21.2)
Two 135 (20.7)
Three or more 110 (16.9)
Marital status
Single 342 (52.4)
Married/Cohabiting 311 (47.63)
Insurance type
None 67 (10.3)
Public 327 (50.08)
Private 256 (39.20)
Household income
<$20,000 168 (25.73)
$20,001-$40,000 183 (28.02)
$40,001-$75,000 158 (24.6)
>$75,000 72 (28.2)
(Contd...)

Table |: (Continued)

Variable N (%)
Highest educational level
High school or less 187 (28.7)
Some college or associate 232 (35.6)
Bachelor's 146 (22.4)
Graduate or professional 87 (13.34)
Language spoken predominantly at home
English 567 (86.83)
French 13 (2.0)
Spanish 62 (9.5)
Other languages® 11 (1.7)

*Other racial groups: Middle Eastern, North African, or two or more races.
®Other languages: Arabic, Armenian, Chinese, Creole, Farsi, Hindi, Kirundi,Vietnamese,
or Yoruba.

degree, and 28.0% reported an annual household
income of $20,001-$40,000. Approximately 86.83%
of the women spoke English, 9.5% spoke Spanish, and
2.0% spoke French, predominantly at home; “other”
languages spoken predominantly at home by 1.7%
of the women included Arabic, Armenian, Creole,
Chinese, Farsi, Hindi, Kirundi,Vietnamese, and Yoruba.
Furthermore, 398 (61%) were born in the United
States, 68 (10.4%) in South and Central America, and
66 (10.1%) in Africa (Table 1). Approximately 18.3%
of all women in the sample migrated to the United
States for employment-based reasons,and 19.9% had
been in the United States for more than 10 years.

3.2. Frequency Distribution of Interbirth Intervals
of Women in the Study

Approximately 37.4% of the study participants had an
interbirth interval of <18 months,23.7% had interbirth
intervals of 19-35 months, and 39.0% reported
interbirth intervals of 236 months (Figure 1).

3.3. Unadjusted Analysis of Factors Associated
With Interbirth Intervals

In the unadjusted multivariable ordered logistic
regression, women who immigrated to the United
States for educational (OR = 2.56; 95% ClI, 1.02—
6.41) and employment opportunities (OR = 1.95;
95% Cl, 1.14-3.33) were more likely to report longer
interbirth intervals (i.e., 19—35 or 236 months) than
US-born women (unexposed, Table 2). Women who
had lived in the United States for <5 years were less
likely to have longer interbirth interval (OR = 0.33;
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Table 2: Unadjusted odds ratio and 95%

confidence intervals of factors associated with

interbirth intervals

Variable

Unadjusted OR (95% CI)

Immigration pathway
US-born
Conflict/insecurity
Education
Employment
Family-based

1.00 (Referent)
0.87 (0.40-1.90)
2.56 (1.02-6.41)
1.95 (1.14-3.33)
1.26 (0.54-2.94)

Length of time since immigration
US-born

1.00 (Referent)

<5 years 0.33 (0.26-1.00)

6-10 years 1.13 (0.53-2.42)

>10 years 1.92 (1.17-3.17)
Birthplace

US-born 1.00 (Referent)

Africa 0.16 (0.04-0.49)

Asia 1.28 (0.51-3.21)

Other Western countries 2.78 (1.06-7.28)

South and Central America 1.56 (0.78-3.10)

Caribbean 1.05 (0.05-2.17)
Race

Black/African American 1.00 (Referent)

Asian/Asian American 1.17 (1.02—15.48)

White 1.35 (1.09-6.22)

Other racial groups 1.58 (0.62-3.98)
Ethnicity

Hispanic 1.00 (Referent)

Non-Hispanic 0.51 (0.25-1.03)
Maternal age (years) 1.08 (1.04-1.13)
Parity

Two 1.00 (Referent)

Three or more

2.67 (1.57-4.52)

Marital status
Single
Married/cohabiting

1.00 (Referent)
1.24 (0.80-1.91)

Insurance type
None
Public
Private

1.00 (Referent)
0.35 (0.14-0.87)
0.40 (0.16-0.99)

Household income
<$20,000
$20,001-$40,000
$40,001-$75,000
>$75,000

1.00 (Referent)
1.21 (0.67-2.19)
1.51 (0.92-1.09)
1.25 (0.68-2.30)

Highest educational level
High School or less
Some college or associate

1.00 (Referent)
2.09 (1.22-3.59)

Bachelor's 2.01 (1.09-3.69)
Graduate or professional 1.01 (0.53-1.94)
(Contd...)

Table 2: (Continued)

Variable Unadjusted OR (95% CI)

Language spoken

predominantly at home 1.00 (Referent)

English 0.25 (0.05-1.28)
French 222 (1.05-4.72)
Spanish 1.71 (0.27-10.94)

Other languages

(=
b 37.4
(=3
(2]
€
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Figure |:Frequency distribution of interbirth interval among
women in the study (n = 245)

95% Cl, 0.26—1.00), whereas women who had lived
in the United States for >10 years had nearly twice
the odds of reporting longer interbirth intervals
(OR=1.92;95% Cl, 1.17-2.94) than US-born women.
African-born women had 84% lower odds of being
in longer interbirth interval categories (OR = 0.16;
95% Cl, 0.04-0.49) than US-born women, whereas
women born in other Western countries had higher
odds of being in the longer interbirth interval
categories (OR =2.78;95% ClI, 1.06-7.28).

3.4. Adjusted Analysis of Factors Associated With
Interbirth Intervals

Women who migrated to the United States for
educational reasons (aOR = 4.57; 95% CI, 1.57-
9.58) and employment reasons (aOR = 2.27;
95% CI, 1.07-531) had statistically significant
higher odds of being in longer interbirth interval
categories than US-born women (unexposed) in
the multivariable ordinal logistic regression model
adjusted for potential confounders (Table 3). For
African-born women, the odds of reporting longer
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Table 3:Adjusted odds ratio (OR) and 95%
confidence intervals (Cl) of the associations
between immigration-related variables and

interbirth intervals

Exposure Variables®

Adjusted OR and 95% CI

Immigration pathway

US-born 1.00 (Referent)
Conflict/insecurity 0.86 (0.23-3.20)
Education 4.57 (1.57-9.58)
Employment 2.27 (1.07-5.31)
Family-based 0.36 (0.03-3.74)
Length of time since immigration
US-born 1.00 (Referent)
<5 years 0.50 (0.23-1.01)
6-10 years 0.34 (0.03-3.77)
>10 years 0.41 (0.03-4.74)
Birthplace
US-born 1.00 (Referent)
Africa 0.79 (0.02-0.98)
Asia 3.18 (0.27-37.73)

Other Western countries
South and Central America
Caribbean

2.72 (0.21-34.55)
3.40 (0.32-7.07)
1.52 (0.15-15.70)

*Model adjusted for ethnicity, race, maternal age, marital status, parity, insurance,
income, education, and language spoken predominantly at home

interbirth intervals were markedly reduced but
remained statistically significant (aOR = 0.79; 95%
Cl, 0.02-0.98); the association for other Western-
born women was reduced but no longer statistically
significant in the adjusted model. The association
between length of time since immigration (<5 years)
and interbirth interval was also reduced and lost
statistical significance in the adjusted model; other
categories of length of time since immigration were
not associated with the outcome.

4. Discussion

We examined the relationships between immigration-
related factors and interbirth interval among women
living in the United States. The results revealed
that more than a third (37.4%) of births occurred
within 18 months of a previous live birth. We also
found significant relationships between immigration
pathway and place of birth with interbirth intervals,
but no relationship between the length of time since
immigrating to the United States and outcome.

Our findings contribute to the literature on
birth interval not only in the general US populations

but also in the country’s immigrant and refugee
populations.We found a slightly higher prevalence of
short interval births (37%) than the national average
of approximately 30%'* and population-based studies
that reported interbirth intervals ranging from 1%
to 35%.4'*?? Studies have reported an above-average
prevalence of short birth intervals in Black people,
including Black immigrants.%'®’ Because Black
women were overrepresented in our sample, this
may have contributed to the higher prevalence of
short interbirth intervals (<18 months) observed in
the results of the present study.

After adjusting for potential confounders, the
association between shorter duration of time since
immigration to the United States and interbirth
interval lost significance. The length of time since
immigration has been linked to health beliefs and
behaviors, such as the use of disease management
and preventative services for physical, mental, and
sexual and reproductive health.23%% The length
of stay in the receiving country has been used to
asses acculturation and how immigrants change over
time as a result of contact with other cultures after
immigration.?*' It has also been linked to immigrants’
initial health advantage, and health deterioration has
been linked to longer duration of stay as a result of
exposure to social and environmental determinants
of health.” Simbiri et al.”® argue in a study on care
seeking that length of stay in the United States was not
as important as language proficiency for immigrants
accessing HIV prevention and care services. In
the present study, nearly 87% of participants
reported speaking English predominantly at home.
Hence, adjusting the analysis for language spoken
predominantly at home could have contributed to
the null results we observed. We are not aware
of any previous studies that examined associations
between length of stay and interbirth interval in the
United States. Nevertheless, this result warrants
further investigation and confirmation using larger
population-based data sets.

Our results revealed that a woman’s place
of birth was associated with interbirth interval.
Women born in an African country had lower odds
of reporting longer interbirth intervals (i.e., 19-35
or 236 months) than the unexposed group (i.e.,
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US-born women). Our result indicating shorter
interbirth interval among African-born women is
consistent with the results of previous studies that
reported shorter interpregnancy intervals among
African-born women relative to women born in
the United States and other parts of the world.'®?
Specifically, Zhang et al." found that African-born
women had a mean birth-to-pregnancy interval that
was about 6.5 and 5.4 months shorter than those
of US-born White and Black women, respectively.
Similarly, another study in Utah found that African-
born women had higher parities and shorter
intervals between pregnancies than White women
born in the United States.” The authors suggested
that their finding could be due to religious beliefs,
cultural preferences for large families, and a lack of
access to family planning methods, consistent with
the existing literature 23284346

Women who immigrated to the United States
for educational or employment opportunities had
significantly longer interbirth intervals than women
born in the United States. We are not aware of any
previous studies that examined interbirth intervals
in people who migrated to the United States for
educational or employment opportunities. This
result is plausible because student visa policies
require good academic standing, which may be
hampered by closely spaced pregnancies and the
cost of childcare, which may be unaffordable to
most international students.”* The same argument
may be true for women who immigrated for
employment opportunities, in which case, closely
spaced pregnancies may interfere with employment
prospects. Taken together, voluntary immigrants,
regardless of immigration pathway, may have greater
motivation and self-efficacy to space childbearing
in order to avoid jeopardizing their visa status due
to the physical, financial, and social implications of
pregnancy, birthing, and childcare.®*

The results also indicated that women who
migrated to the United States due to conflict or
persecution had no significantly different odds of
being in longer interbirth interval categories than
women born in the United States. A recent study
of Somali and Congolese refugee women found
that the lasting influence of cultural identity and

birth spacing norms, post-resettlement, contribute
to the use of less effective contraceptive methods
(e.g., condoms, withdrawal, oral contraceptives, and
fertility awareness methods) during the postpartum
period.® Some of these methods, if not used
correctly and consistently, may contribute to short
interbirth intervals in immigrant and refugee women.
However, our results do not support this explanation
and warrants further investigation.

4.1. Strengths and Limitations of the Study

A key strength of this study is our ability to recruit
foreign-born women from 40 states and the District
of Columbia to participate in an online survey.
Previous quantitative studies on immigrant and
refugee women were typically limited to a single or
few states. In addition, previous studies used birth
certificate data, which may result in a larger sample
size; however, such studies were limited in their
ability to adjust for known confounders based on the
variables available in the birth certificate data.The use
of primary data collected in the present study allowed
us to adjust the analysis for multiple factors that are
not typically available in birth certificate records and
examine the effects of multiple immigration-related
exposure variables on interbirth interval. Notably,
we were able to examine the association between
immigration pathway and interbirth interval. This is a
novel finding and contribution to research on birth
spacing and pregnancy intervals in the United States.

Despite these strengths, this study has some
limitations. Because we used a non-probability
sampling method, our results are not generalizable
to all immigrant and refugee women in the United
States. The final analytic sample was small, limiting
the generalizability of our findings. Nonetheless,
we found statistically significant associations
between the exposures and outcomes. Some of the
associations observed may have been stronger in a
larger sample of foreign-born women.The measures
assessed were based on self-reported data, which
may have been influenced by social desirability bias.
However, the majority of the survey questions on
the outcome and sociodemographic variables were
adopted from the PRAMS and NSFG, which are
validated and reliable national surveys.?'*?
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5. Conclusion and Global Health
Implications

In this study, we examined the associations between
immigration-related factors and interbirth intervals
of immigrant and refugee women living in the United
States. We found that the prevalence of short
interval births was higher in this sample than the
national average. The study’s key findings revealed
that women who immigrated for educational or
employment opportunities had significantly higher
odds of reporting longer interbirth intervals than
women born in the United States. Our findings
contribute to our understanding of the interbirth
intervals of immigrant and refugee women in the
United States. Because immigration is becoming an
increasingly important health determinant,?' the
various immigration pathways should be considered
when planning and delivering health services to
foreign-born women in the United States. Our
results also indicated that women born in Africa
have shorter interbirth intervals than other women
in the sample. Despite rapid growth in African
immigration to the United States in recent years, the
population has remained underrepresented in health
research and services.*'*? As immigration from
sub-Saharan Africa to the United States continues,
there is a need for more research to understand
this population’s SRH needs to provide responsive
reproductive health care. While our study provides
preliminary insights into immigration-related factors
associated with interbirth interval among immigrant
and refugee women in the United States, more
research focusing on specific immigrant groups who
may be at increased risk for short interbirth interval
and its associated implications for pregnancy and
birth outcomes is needed. Future research should
prioritize African-born immigrant and refugee
women, as well as recent immigrants.
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Key Messages

» In this study, nearly 4 in 10 (37.4%) women had
interbirth intervals of <18 months; 23.7% had
interbirth intervals of 19—35 months;and 39%
had interbirth intervals of 236 months.

» Women born in Africa had significantly lower
odds of reporting a longer interbirth interval
(i.e., 19-35 or 236 months) than women born
in the United States..

» Women who migrated to the United States
for educational or employment reasons had
increased odds of having longer interbirth in-
tervals than women born in the United States.
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