Oat

open access text

Frontiers in Women’s Health

ISSN: 2398-2799

Research Aricle

Differences in adolescent effective contraception use
between population densities

Tess M Crouss™, Ruofan Yao? and Ryan Brannon'

'Department of Obstetrics and Gynecology, Drexel University College of Medicine, Philadelphia, USA
2Department of Obstetrics and Gynecology, University of Maryland School of Medicine, Baltimore, USA

Abstract

Objective: Studies addressing effective contraceptive use by population density are lacking. We hypothesize that contraception counseling and effective contraception
use vary by population density.

Study design: This is a cross-sectional study using the 2006-2010 National Survey of Family Growth data, including female subjects ages 15 to 19. The primary
exposure was population density, defined as Principal city of a Metropolitan Statistical Area (MSA) or “city”, Other MSA or “non-city urban”, and Not MSA or
“rural.” The primary outcome was effective contraception use and the secondary outcome was contraceptive counseling exposure. Multivariate analysis using logistic
regression was performed to estimate the association between population density and effective contraception use, as well as the likelihood of receiving contraceptive
counseling.

Results: 2284 subjects were studied. Compared to non-city urban dwellers, city adolescents had similar effective contraception use (aOR: 0.99, [0.79, 1.24]), whereas
rural adolescents had significantly higher use (aOR: 1.79,[1.35,2.36]). Among sexually active respondents who were not using contraception, the rate of contraception
counseling in non-city urban adolescents was 66.7%. In comparison, the city dwellers had higher rate of counseling (79.1%, aOR: 1.87; 95% CI: [1.09, 3.22]).
Similarly, rural adolescents also had higher rate of counseling (81.5%, aOR: 2.37; 95% CI: [1.08, 5.19]).

Conclusion: Rural residents were more likely to use effective contraception methods than their city and non-city urban counterparts. However, higher rates of
contraception counseling among sexually active adolescents not using contraception in city and rural densities could suggest ineffective counseling in these groups.

Introduction

Undesired pregnancy is a particular problem in the adolescent
population. Close to 90% of the pregnancies in this population are
unintended and account for significant economic and health burdens
[1]. An estimated $11 billion were spent in 2006 on unintended
pregnancy alone [2]. The maternal risks of unintended pregnancy
include increased incidence of depression and physical violence [3-7].
Teens experiencing unintended pregnancies have a lower likelihood
of high school graduation and lower income achievement [8,9]. The
fetal risks include less exposure to breast-feeding, delayed prenatal care
initiation, increased incidence of birth defects, lower birth weight and
lower overall education attainment [3-9]. These negative effects fuel a
self-fulfilling cycle from generation to generation that inevitably leads
to future unintended pregnancy.

The National Survey of Family Growth (NSFG) 2010 data reveals
that while 78% of females and 85% of males used contraception
during first episode of intercourse, their most common method was
condoms, a highly unreliable method of contraception [10]. Current
recommendations from the American College of Obstetricians and
Gynecologists (ACOG) and the American Academy of Pediatrics
encourage the use of long acting reversible contraceptives (LARCs) in
sexually active adolescents [11-13]. Despite this, a mere 6% of high-
school students used non-pill hormonal methods of contraception at
first intercourse [10].

Counseling the adolescent population is especially challenging. The
population have vast reproductive variability and sexual behaviors are
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highly influenced by the cultural norms established by their peer groups
[14]. Disparities in adolescent pregnancy rates have several contributing
factors, including differences in cultural or religious preferences, access
to quality family planning services and contraceptive counseling,
and insurance barriers. As demonstrated by the CHOICE project, if
adolescents are provided with quality contraception counseling and
access to family planning services, they will readily use highly effective
methods of contraception like LARC, and will have significantly lower
pregnancy rates than their counterparts [15]. Despite this, studies show
that contraception counseling is not yet comprehensive and varies
based on several factors including the type of clinic administering care
[16]. We therefore would expect regional variations in contraception
counseling effectiveness and contraception use. Identifying regional
deficiencies will allow for a more targeted distribution of family
planning efforts to achieve an eventual goal of reducing unintended
adolescent pregnancy rates.

We wanted to explore whether contraception counseling and
effective contraception use varies by population density. Therefore,
we designed a study using the 2006-2010 NSFG database to determine
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if there are differences in effective contraceptive use and unintended
pregnancy rates among adolescents living in city, non-city urban and
rural settings.

Methods

We performed a cross-sectional study using the NSFG 2006-2010
dataset. This database is constructed by the National Center for Health
Statistics, which surveys a nationally representative sample of the US
to collect data on reproductive health. The data was collected using in-
person questions about reproductive health topics. Sensitive questions
were offered to the participants via laptop response, also by an in-
person encounter. The participants included over 12,000 females aged
15-44 nationwide [10,17]. For this analysis, we included all females
between the age of 15 and 19, cumulating to a total of 2284 subjects. We
excluded males and those outside of this age range.

The primary exposure of interest was the population density
at each subject’s registered address. The NSFG database used 2010
census population counts and definitions established by the U.S. Office
of Management and Budget to categorize subjects into one of three
population types based on density: Principal city of a Metropolitan
Statistical Area (MSA), which we will refer to as “city”, Other MSA or
“non-city urban”, and Not MSA or “rural” Loosely defined, an MSA
is a county with at least 50,000 people with adjacent counties that are
integrated via commuting ties [10,18]. A principal city is “the largest
incorporated place with a population of at least 10,000 in a core based
statistical area” [10,18].

Contraception use was broken into the following categories:
none, combined hormonal contraceptive methods (pill, patch, ring),
intermediate acting contraceptives (depot medroxyprogesterone
acetate), LARCs (progesterone implant, intrauterine devices), barrier
methods (condoms and diaphragms), sterilization, pregnancy, and
other (withdrawal, spermicidal agents, rhythm method). The primary
outcome of interest was effective methods of contraception, which
we defined as any of the following: combined hormonal methods,
intermediate acting methods, LARCs and barrier methods (excluding
sterilization or pregnancy). The secondary outcome of interest was
contraception counseling (whether the subject reports receiving
counseling or information about birth control from a medical care
provider in the last 12 months).

Demographic information was compared between different
population densities using the appropriate univariate statistics. Chi
squared test was used for categorical variables, analysis of variance
(ANOVA) was used for continuous variables. P value of <0.05 was
deemed statistically significant. Multivariate analysis using logistic
regression was performed to estimate the association of population
density types on effective contraception use. Additionally, the
association between population density and contraception counseling
in sexually active subjects who are not using contraception was
evaluated. The analyses were adjusted for age, race, prior pregnancy
and history of undesired pregnancy. All analyses were performed using
Stata 12 (College Station, TX). This study was approved by Drexel
University’s Institutional Review Board (IRB ID:1505003683).

Results

There were 2284 females aged 15-19 included for analysis, with a
mean age of 17. Significant racial differences were present within the
population density strata, with a greater proportion of black residents
in city populations (34.8%), compared to non-city urban (13.2%)
and rural areas (14%), (p<0.001). The city population comprised the
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highest percentage of adolescents who had ever been pregnant (16.4%),
compared to the rural (15.4%) and non-city urban (9.6%) populations,
as well as the highest percentage of those who had been pregnant
greater than or equal to 2 times (5.4%), compared to rural (4.2%) and
non-city urban adolescents (2.5%), (p<0.001). There was no significant
difference in percentages of undesired pregnancies across populations
(city at 23.4%, non-city urban at 16%, rural at 16.4%, p=0.63), (Table 1).

Contraception use was different between population density strata,
with a higher proportion of rural adolescents (46.5%) using a current
method of contraception, compared to city (36.6%) and non-city
urban (32.5%) adolescent females, (p<0.001). Combined contraceptive
methods were the most common across all populations, and LARC use
was low. Using non-city urban adolescents as a reference (27.8%), rural
adolescents were more likely to use effective contraception methods
(40.5%, aOR: 1.79; 95% CI: [1.35, 2.36]), whereas city adolescents has
similar rates of use (29.9%, aOR: 0.99; 95% CI: [0.79, 1.24]). (Table 2).

Among sexually active respondents who are not using contraception
(Table 3), the city population comprised the highest percentage of
adolescents who had ever been pregnant (18.3%), compared to the non-
city urban (16.7%) and rural (9.3%) populations, as well as the highest
percentage of those who had been pregnant greater than or equal to 2
times (6.5%), compared to non-city urban (2.2%) and rural adolescents
(1.9%), (p=0.184). Within this smaller cohort, significant differences
existed in exposure to contraception counseling within the population
density strata. The percentage of contraception counseling in non-city
urban adolescents was 66.7%. In comparison, the city dwellers had a
significantly higher rate of counseling (79.1%, aOR: 1.87; 95% CI: [1.09,
3.22]). Similarly, rural adolescents also had higher rate of counseling
(81.7%, aOR: 2.37; 95% CI: [1.08, 5.19]), (Table 4).

Table 1: Characteristics of female adolescents aged 15-19 in the NSFG by geographic
distribution

City N;:l;::y Rural P-Value
N (2284) 884 1043 357
% 38.7 45.7 15.6
Age (mean (SD)) 17.2(1.4) 17 (1.4) 17 (1.4) 0.009
Race <0.001
Black 307.6 (34.8) 137.7 (13.2) 50 (14)
White 457 (51.7) 745.7 (71.5) 260 (72.8)
Other 119.3 (13.5) 158.5(15.2) 47.1 (13.2)
Total Pregnancies <0.001
none 739 (83.6) 942.9 (90.4) 302 (84.6)
1 97.2 (11) 74.1(7.1) 40 (11.2)
>2 47.7 (5.4) 26.1(2.5) 15(4.2)
Livebirths 0.71
none 311.2(35.2) 427.6 (41) 136.4 (38.2)
1 457 (51.7) 531.9 (51) 188.1 (52.7)
>2 115.8 (13.1) 83.4(8) 32.5(9.1)
g:e‘lgells;;i‘:es 0.63
none 677.1(76.6) 876.1 (84) 298.5 (83.6)
1 164.4 (18.6) 135.6 (13) 45.3 (12.7)
>2 42.4 (4.8) 31.3(3) 12.9 (3.6)
Table 2: Effective contraception use in adolescents by population density
N (698) (%) *aOR 95% CI
Non-city urban (Reference) 290 (27.8) Reference
City 264 (29.9) 0.99 0.79-1.24
Rural 144 (40.5) 1.79 1.35-2.36

*adjusted for age, race, birth control education, prior pregnancy, unwanted pregnancy
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Table 3: Sexually Active Non-Users of Contraception

City Non-city Rural

urban P-Value
N (345) 153 138 54
% 444 40 15.7
Mean age 17.6 17.5 17 0.04
SD 1.3 12 1.5
Race <0.001
Black 39.2 18.8 11.1
White 45.8 67.4 74.1
Other 15 13.8 14.8
Total Pregnancies 0.184
none 81.7 83.3 90.7
1 11.8 14.5 7.4
>2 6.5 22 1.9
No Birth Control Education (%) 20.9 333 18.5 0.023
il?lltr:::((’i:)rr;terol Education after first 433 333 1.1 0367

Table 4: Contraception education among sexually active adolescents not using birth control

N (257) (%) *aOR 95% CI
Non-city urban 92 (66.7) reference
City 121 (79.1) 1.87 1.09-3.22
Rural 44 (81.7) 2.37 1.08-5.19

Discussion

In this nationally representative sample of adolescent females,
adolescents residing in rural populations were 1.79 times more likely
to use effective contraception than adolescents of other populations.
However, the pregnancy rate among rural adolescents was higher than
non-city urban residents and comparable to city residents. Regarding
the high-risk group of sexually active non-users of contraception, city
and rural adolescents had higher exposure to birth control counseling,
yet still failed to initiate using contraception compared to non-city
urban adolescents. Additionally, these high-risk adolescents living in
non-city urban environments who have significantly less exposure to
contraception counseling, still have an overall lower pregnancy rate
than their city cohorts.

These findings highlight important differences in contraception use
and counseling between U.S. adolescent populations. It was particularly
interesting to find that rural adolescents were more likely to use effective
contraception methods, but did not have lower pregnancy rates. These
findings suggest a dichotomy of the rural adolescent population, with a
significant portion of adolescents using effective contraception and not
getting pregnant, and the remaining portion becoming pregnant more
frequently, whether due to desired fertility or undesired fertility without
effective contraception use. There are differences in rural populations
that are too granular to be captured in the NSFG categories, which leads
to the clumping of those in very rural populations where women are
known to have less access to family planning services with those in less
rural areas and adequate access [19]. It is possible that those residing
in less rural environments are receiving more effective contraception
counseling and have a higher uptake of effective contraception, while
those residing in extremely rural environments are not receiving
counseling and getting pregnant more readily, although this was unable
to be addressed in the study. Nonetheless, these variations are useful
when imagining the implementation of targeted family planning
services across the U.S.

Looking closer at the high-risk group of sexually active non-users of
contraception emphasizes further population differences. Our finding
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that these high-risk rural and city adolescents had more exposure to
contraception counseling than their non-city rural counterparts, yet
still failed to initiate effective contraception, could suggest ineffective
counselingin these populations. Contraception counseling encompasses
a wide range of forms, and within this variation are inherent differences
in quality. To meet criteria for contraceptive counseling in the NSFG
dataset, the adolescents must have received information about birth
control from a medical care provider in the last 12 months, which could
range from receiving pamphlets that list methods, to more thorough
counseling sessions with a gynecologist. Interestingly, our findings
showed that exposure to contraception counseling in general was
associated with more uptake of effective methods of birth control.
However, there are clearly other variables affecting contraception use
even when counseling is present, which stresses the importance of a
combination of quality counseling and access to obtaining the methods.

As mentioned above, differences in access to obtaining
contraception is likely part of the explanation for the variation in
effective use of contraception and contraception counseling by
population density. Contraception use is known to vary based on
certain variables such as socioeconomic status and race [20]. There
may also exist population disparities pertaining to access to family
planning services. Women living in rural areas traditionally have less
access to reproductive services compared to metropolitan women [19].
Therefore, while our findings that rural adolescents had a higher uptake
of effective contraception seems contradictory, it possibly reflects
the abovementioned wide variation in rural populations, from more
desolate farm country to areas just outside suburban populations [19].
Regarding the quality of contraception counseling, this likely does
differ between population densities, but again, it seems unlikely that
rural settings with a traditionally lower quality reproductive health care
would be receiving higher quality counseling [19].

This study has several strengths. Importantly is its large sample size
of a nationally representative sample of the US adolescent population.
Additionally, both in-person and computer-based methods of surveying
were used to elicit respondents’ answers in an attempt to minimize
responder bias inherent when questioning people about sensitive
health and reproductive topics. There were also limitations. Important
to consider are the different variations of “rural” populations that exist,
which were unable to be ascertained in this dataset. Additionally, given
the study’s strategy of obtaining information via self-report as opposed
to objective measures, it has the potential of leading to ascertainment
bias, specifically responder reporting bias. Where this was avoided to
the best extent possible by ensuring confidentiality and providing both
in-person and lap-top interviewing methods, subjects have a natural
tendency to answer questions in a way that allows them to align with
cultural beliefs [21]. This likely lead to a decrease in the overall reported
number of undesired pregnancies and in increase in the overall reported
contraception use, and therefore our results likely underestimate the
true unintended pregnancy rate. And lastly, the analysis is based on a
cross-sectional study rather than an experimental or prospective study,
which naturally limits the conclusions we can draw.

Conclusion

In conclusion, there are differences in contraceptive use between
rural and urban adolescents which warrant further study. This study
stimulates several questions as it sheds light onto population differences
in the U.S. adolescent population regarding contraception counseling
and use, and pregnancy rates. Clear from the start is the need for better
access to and increased uptake of effective methods of contraception.
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Also important is both the presence, and likely the quality of the
counseling that accompanies. From this analysis, one could suggest
that higher quality contraceptive counseling may be occurring in
rural populations, considering their higher use of effective methods
of contraception. More studies are needed to understand how to more
effectively increase contraception knowledge across all populations, for
an ever-changing group of adolescents.

Implications

Effective contraception use does vary between population densities
in the adolescent population and does not necessarily correlate with
lower unintended pregnancy rates.
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