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Abstract

Purpose—The purposes of the analysis were to compare long-acting reversible contraception 

(LARC) use estimates that include all reproductive age women with estimates that are limited to 

women at risk for unintended pregnancy and to examine trends for adolescents (15–19 years) and 

young adults (20–24 years).

Methods—Using the 2006–2010 and 2011–2013 National Surveys of Family Growth, we 

compared LARC estimates for all women with estimates limited to women at risk for unintended 

pregnancy (those who were sexually experienced, and neither pregnant, seeking pregnancy, 

postpartum or infecund). We used t tests to detect differences according to the population included 

and to evaluate trends for adolescents and young adults.

Results—Among adolescents and young adults, 56% and 14%, respectively, have never had 

vaginal intercourse, versus 1%–4% for women aged 25–44 years. Given the high percentage of 

adolescents and young adults who never had vaginal intercourse, LARC estimates were higher for 

these age groups (p < .05), but not for women aged 25–44 years, when limited to those at risk for 

unintended pregnancy. Among adolescents at risk, the increase in LARC use from 2006–2008 

(1.1%) to 2008–2010 (3.6%) was not significant (p = .07), and no further increase occurred from 

2008–2010 to 2011–2013 (3.2%); by contrast, among young adults at risk, LARC use increased 

from 2006–2008 (3.2%) to 2008–2010 (6.9%) and from 2008–2010 to 2011–2013 (11.1%).

Conclusions—Because many adolescents and young adult women have never had vaginal 

intercourse, for these groups, including all women underestimates LARC use for pregnancy 

prevention. Among young adults, use of LARC for pregnancy prevention has increased but 

remains low among adolescents.
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Recent estimates indicate nearly half (45%) of all pregnancies in the United States are 

unintended, and this percentage is substantially higher for adolescents (15–19 years, 75%) 

and young adults (20–24 years, 59%) as compared with older women (31%–42%) [1,2]. 

Calculations that have been limited to the population of women who are sexually active also 

suggest that unintended pregnancy rates are higher among adolescents and young adults as 

compared with older women [3]. Given these patterns, data are needed to evaluate the 

impact of improved contraceptive use among adolescents and young adult women who have 

initiated sexual activity and are at comparatively high risk for unintended pregnancy.

Intrauterine devices and implants, known as long-acting reversible contraception (LARC), 

require no user effort after insertion and have typical-use failure rates that are comparable to 

sterilization (<1%) and lower than other commonly used methods, including oral 

contraceptives (9%) and condoms (18%) [4]. Despite concerns expressed by some providers 

about the suitability of LARC for young and nulliparous women [5,6], these methods are 

safe for women of all ages [7], including adolescents, and are recommended by the 

American College of Obstetricians and Gynecologists and the American Academy of 

Pediatrics as first-line contraceptive options that can be combined with condoms to provide 

optimal protection against unintended pregnancy and sexually transmitted infections [5,8].

Recent analyses of the National Survey of Family Growth (NSFG) suggest that LARC use is 

increasing among U.S. women of reproductive age and remains highest for women aged 25–

34 years [9–11]. However, to provide an overall picture of LARC use among women of 

reproductive age, these reports either included all women, or women using contraception, 

without taking into account their risk for having an unintended pregnancy. Accounting for 

unintended pregnancy risk may be especially important for adolescents and young adults: 

recent estimates indicate that >50% of adolescents and >10% of young adults (vs. 1%–3% 

of women aged 25–44 years) report they have never had vaginal intercourse [12] and 

therefore should be at very low risk for unintended pregnancy. Consequently, their inclusion 

enlarges the denominator and underestimates the use of LARC and other contraceptive 

methods for pregnancy prevention. Conversely, to the extent that contraception is being used 

for alternative reasons (e.g., control of acne, heavy menstrual periods), the inclusion of 

sexually inexperienced women enlarges the numerator beyond the extent appropriate for 

estimating the use of contraception for pregnancy prevention.

Given the large proportion of adolescents and young adults who report they have never had 

vaginal intercourse and are at very low risk for unintended pregnancy, the objectives of this 

analysis were (1) to compare LARC use estimates that include all women with estimates that 

are limited to women at risk for unintended pregnancy and assess the relative difference for 

adolescents and young adults versus women in older age groups and (2) to generate trend 

estimates for adolescents and young adults on the use of LARC for the purpose of pregnancy 
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prevention and assess whether patterns of change differ for estimates that include all women 

versus the population of women at risk for unintended pregnancy.

Methods

We used data from the 2006–2010 and 2011–2013 NSFGs. The NSFG is conducted by the 

Centers for Disease Control’s National Center for Health Statistics in collaboration with 

other agencies of the U.S. Department of Health and Human Services. The survey is based 

on self-reported data and focuses on fertility, sexual activity, contraceptive use, reproductive 

health care, family formation, childcare, and related topics, using a stratified, multistage 

probability sample to create nationally representative estimates for women and men aged 

15–44 years in the United States. Interviews are conducted in person by female interviewers. 

Female respondents are asked to indicate each of the contraceptive methods they or their 

male partner used every month for up to 4 years before their interview and including the 

month of their interview. Women who report they are not currently pregnant but were 

sexually active and did not use a method during their interview month are asked if their 

reason for not using contraception is that they were trying to get pregnant. The 2006–2010 

and 2011–2013 NSFGs contain 12,279 and 5,601 interviews of women with response rates 

of 78% and 73.4%, respectively [13,14]. We excluded earlier NSFGs because the number of 

adolescent LARC users was too low to produce reliable estimates [11].

For this analysis, we considered women at risk for unintended pregnancy if they reported 

they had ever had vaginal intercourse with a male partner and they were neither pregnant, 

seeking pregnancy, postpartum, or infecund. For each 5-year age group, we calculated the 

percentage of women we considered at risk for unintended pregnancy and the percentages in 

each category we did not consider at risk (i.e., the percentage of women who had never had 

vaginal intercourse, as well as the percentages of women who were pregnant, seeking 

pregnancy, postpartum or infecund). Among women who reported they had never had 

vaginal intercourse, we then calculated the percentage who were using contraception.

We defined LARC users as women who reported current use of an intrauterine device or 

implant. We then estimated LARC use across age groups, first including all women, and a 

second time limiting the population included to women at risk for unintended pregnancy. For 

these calculations, we combined the 2006–2010 and 2011–2013 data sets to allow for 

sufficient sample size for each 5-year age group and performed t tests to detect differences in 

LARC use by the population included. Finally, among adolescents and young adults, we 

assessed changes in LARC use over time, first among the full set of women in these age 

groups, and then a second time among the population at risk for unintended pregnancy. For 

these analyses we used t tests to compare June 2006–2008 versus July 2008 to June 2010 

estimates, and July 2008 to June 2010 versus September 2011–2013 estimates, using the 

sample weights that allow the 2006–2010 survey to be separated into two time periods.

All analyses were conducted using SAS callable SUDAAN, version 9.3 (RTI International, 

Research Triangle Park, NC), to account for the complex sample and design variables of the 

NSFG. The NSFG was approved by the institutional review board at the National Center for 

Health Statistics of the Centers for Disease Control and Prevention.
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Results

Across age groups, the combined 2006–2010 and 2011–2013 data set indicated that 

progressively smaller percentages of women were excluded from the population at risk for 

unintended pregnancy because they either reported they had never had vaginal intercourse or 

they were pregnant, seeking pregnancy, postpartum, or infecund (Figure 1). The proportion 

included in the population at risk for unintended pregnancy was greatest for women aged 

35–44 years, although >50% of women in this age group reported use of sterilization, which 

is as effective as LARC but is only an option for women who have completed their desired 

childbearing.

Adolescents aged 15–19 years and young adults aged 20–24 years were most commonly 

excluded from the population at risk for unintended pregnancy because they reported they 

had never had vaginal intercourse (56% and 14%, respectively, for adolescents and young 

adults), although 11% of young adults also were excluded because they reported they were 

pregnant, seeking pregnancy, or postpartum. Of the adolescents and young adults who 

reported they had never had vaginal intercourse, 11% were using contraception (data not 

shown); among these users, most reported pills (86%) or injectables (10%) as their most 

effective method, while the use of LARC was too low to produce reliable estimates.

Figure 2 shows estimates of LARC use by age group for all women and then limited to 

women at risk for unintended pregnancy. Across age groups, differences by the population 

included were progressively smaller; LARC use estimates limited to women at risk for 

unintended pregnancy as compared to all women were 138% higher for adolescents aged 

15–19 years, 36% higher for young adults aged 20–24 years, and 12%–22% higher for 

women aged 25–44 years. Differences by the population included were significant for 

adolescents (p < .05) and young adults (p < .05), but not for women 25–44 years.

Among all adolescents aged 15–19 years, including those who reported they had never had 

vaginal intercourse and were not considered at risk for unintended pregnancy, LARC use 

increased from 2006–2008 (.4%, standard error [SE] = .2) to 2008–2010 (1.5%, SE = .5; p 
= .05), but increased no further from 2008–2010 to 2011–2013 (1.4%, SE = .5; not 

significant; analysis not shown). Among adolescents at risk for unintended pregnancy, the 

increase in LARC use from 2006–2008 (1.1%, SE = .6) to 2008–2010 (3.6%, SE = 1.2) was 

not significant (p = .07), and no further increase occurred from 2008–2010 to 2011–2013 

(3.2%, SE = 1.3; not significant; Figure 3). Among all young adults, LARC use increased 

from 2006–2008 (2.3%, SE = .5) to 2008–2010 (5.2%, SE = .8; p < .05) and again from 

2008–2010 to 2011–2013 (8.2%, SE = 1.0; p < .05; analysis not shown). Similarly, among 

young adults at risk for unintended pregnancy, LARC use increased from 2006–2008 (3.2%, 

SE = .8) to 2008–2010 (6.9%, SE = 1.1; p < .05) and again from 2008–2010 to 2011–2013 

(11.1%, SE = 1.3; p < .05; Figure 3).

Discussion

This analysis suggests for adolescents aged 15–19 years and young adults aged 20–24 years, 

it is important to limit the population to those who are at risk for unintended pregnancy 
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when estimating the use of LARC for pregnancy prevention. Although estimates showed a 

similar pattern of change over time irrespective of the population included, estimates limited 

to individuals at risk for unintended pregnancy were 138% higher for adolescents due to the 

exclusion of the high proportion who reported they had never had vaginal intercourse. 

Estimates of LARC use for pregnancy prevention were 36% higher for young adults aged 

20–24 years, both because of the comparatively high proportion who reported they had never 

had vaginal intercourse and because of the proportion who reported they were pregnant, 

seeking pregnancy, or postpartum. Estimates limited to the population at risk for unintended 

pregnancy indicate the use of LARC for pregnancy prevention has continued to increase 

among young adult women but remains low among adolescents.

Traditional calculations that include all women of reproductive age provide a broad picture 

of contraceptive use patterns among the full U.S. population. However, greater precision is 

needed to estimate the proportion of women at risk who have been effectively targeted by 

prevention efforts. Because over half of the adolescents in our analysis reported they had 

never had vaginal intercourse, by excluding these individuals, we reduced our denominator 

proportionally more in this as compared to any other age group, with important implications 

for measuring the use of LARC for pregnancy prevention. Adolescent pregnancy prevention 

efforts address the risk of unintended pregnancy that all adolescents face after menarche 

both by encouraging them to delay having sex and by promoting the use of effective 

contraception among those who have decided to begin having sex [15]. Because many 

adolescents do remain sexually inactive throughout their teen years [16], on a population 

level, estimates are needed that exclude individuals from the denominator who have never 

had sex. While some individuals may simply not disclose their history of sexual activity 

through self-reported data, as a group, individuals who report they have never had sex are at 

very low risk. Consequently, separate estimates are needed for those adolescents who report 

they have begun having sex, so that we can assess efforts to provide contraception for those 

who as a group face a more measurable risk [17]. Conversely, on a population level, 

including individuals who are using contraception for alternative reasons (e.g., control of 

acne, heavy menstrual periods) can enlarge the numerator beyond the extent appropriate for 

estimating the use of contraception for pregnancy prevention. In our analysis, use of LARC 

among adolescents and young adults who reported they had never had vaginal intercourse 

was rare, suggesting minimal influence on our numerator, but use of pills was more 

common. Given the well-documented noncontraceptive benefits of oral contraceptives [4], 

more careful evaluation is needed on the reasons for use among those who have never had 

vaginal intercourse to ensure that individuals excluded are not using this method in 

anticipation of sexual imitation.

For this analysis, we considered all women who reported they had ever had vaginal 

intercourse to be at risk for unintended pregnancy so long as they were not pregnant, seeking 

pregnancy, postpartum, or infecund. Estimates with a more restrictive inclusion for sexual 

activity (e.g., estimates considering women at risk only if they reported having vaginal 

intercourse in the past 3 months [12]) would further limit the denominator and may result in 

even higher estimates of LARC use. Similarly, estimates based on the population of women 

currently using contraception take women out of the denominator if they are not using any 
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method of contraception, irrespective of whether they are sexually experienced or sexually 

active, and again may result in higher estimates [9,10].

In addition to illustrating the importance of carefully defining the population of women 

included in estimates of the use of LARC for pregnancy prevention, this analysis reinforces 

the need to generate estimates separately for adolescents and for young adult women. NSFG 

estimates of LARC use for women aged 15–24 years combined show the increase for this 

age group from 2006–2010 to 2011–2013 was much smaller than the increase for women 

aged 25–34 years [10,11]. Given our analysis shows LARC use among adolescents aged 15–

19 years did not change over this time period, using a combined age group of women aged 

15–24 years masks the marked increase among young adults aged 20–24 years. Indeed, 

subsequent analyses looking at women aged 20–24 years separately have shown large 

increases for this age group, but no change for adolescents aged 15–19 years [9].

Use of LARC among adolescents and young adults who have initiated sexual activity can 

provide more effective protection against unintended pregnancy than the methods women in 

these age groups use most often (i.e., pills and condoms) [12]. However, barriers to 

accessing LARC remain, including high upfront costs and complex reimbursement 

requirements, patient misperceptions and lack of awareness of LARC, and lack of health 

care provider training on insertion and removal and the suitability of LARC for young and 

nulliparous women [6,18–21]. This final barrier may be particularly salient for adolescents 

as compared with young adults. A recent national survey of publicly funded clinics found 

that healthcare providers discuss LARC more often with young adults as compared to 

adolescents [22]. However, providers discussed LARC with a higher percentage of 

adolescents at facilities offering youth-friendly services (e.g., confidential services, extended 

hours, online scheduling, youth-friendly materials and environment, staff trained on teen 

communication) [22], and research has shown that adolescents frequently select LARC as 

their preferred option when counseled about these methods along with the range of 

appropriate methods [23,24]. Given the recent position statements issued by the American 

College of Obstetricians and Gynecologists and the American Academy of Pediatrics 

encouraging providers to discuss LARC with adolescents [5,8], data are needed to assess 

whether the use of these methods increases among adolescents as it has for young adults and 

women in older age groups.
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IMPLICATIONS AND CONTRIBUTION

Because many adolescents and young adult women have never had vaginal intercourse, 

limiting calculations for these age groups to individuals who are sexually experienced 

and at risk for unintended pregnancy provides more accurate estimates of the use of long-

acting reversible contraception and other contraceptives for pregnancy prevention.
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Figure 1. 
Percentage distribution of women by category of risk for unintended pregnancy and age 

group, National Survey of Family Growth, 2006–2010 and 2011–2013. *Women are 

considered at risk if they have ever had vaginal intercourse and are not pregnant, seeking 

pregnancy, postpartum, or infecund.
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Figure 2. 
Percentage of women using LARC by age group, National Survey of Family Growth, 2006–

2010 and 2011–2013. *Women are considered at risk if they have ever had vaginal 

intercourse and are not pregnant, seeking pregnancy, postpartum, or infecund.

Pazol et al. Page 10

J Adolesc Health. Author manuscript; available in PMC 2017 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 3. 
Percentage of women aged 15–19 and 20–24 years at risk for unintended pregnancy* using 

LARC, National Survey of Family Growth, 2006–2008, 2008–2010, and 2011–

2013. *Women are considered at risk if they have ever had vaginal intercourse and are not 

pregnant, seeking pregnancy, postpartum, or infecund.
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