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Abstract

Objective

To compare adolescents’ reports of sexual and contraceptive behaviors between the

National Survey of Family Growth (NSFG) and the Youth Risk Behavior Survey (YRBS).

Methods

For each survey, we estimated the year- and sex-specific prevalence of sexual and con-

traceptive behaviors among a comparably defined sample of US respondents ages 15–19

currently attending high school. We used logistic regression to test for changes in preva-

lence from 2007–2019 and conducted sensitivity analyses to investigate between-survey

differences.

Results

We found differences in both prevalence and trends between the YRBS and NSFG when

limited to a comparably defined sample. Compared to the NSFG, adolescents in the YRBS

were more likely to report being sexually experienced, less likely to report use of prescription

methods for both sexes, and less likely to report condoms among males. Only the YRBS

estimated significant declines in sexual experience for both sexes, and significant increases

in prescription methods and declines in condom use among males. Differences between

surveys in the prevalence of specific contraceptive methods reflected greater combined use

of methods in the NSFG. We identified differences in question-wording and other aspects

that may influence these differential patterns.

Conclusions

The NSFG and YRBS produced inconsistent prevalence estimates and trends for sexual

and contraceptive behaviors among in-school adolescents. Further efforts to improve these
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national surveillance systems are critical to inform policy and research efforts that support

adolescent sexual and reproductive health and wellbeing.

Introduction

Sexual development is a critical developmental task of adolescence that can be promoted and

supported by public health policy. Trends and differentials in adolescent sexual behaviors are

used to identify the need for and monitor the progress of health promotion activities [1–3].

Currently, two federal surveys, the National Survey of Family Growth (NSFG) and the Youth

Risk Behavior Survey (YRBS), provide ongoing and comprehensive surveillance of national

trends in adolescent sexual behavior [4, 5]. Other nationally representative survey systems,

such as the National Longitudinal Survey of Adolescent and Adult Health (Add Health), the

National Longitudinal Survey of Youth (NLSY), the National Health and Nutrition Examina-

tion Survey (NHANES), and the Behavioral Risk Factor Surveillance System (BRFSS), have

also been used to study and monitor adolescent sexual health. However, these surveys are lim-

ited by nonrecent data on adolescent behaviors (Add Health and NLSY), few adolescent health

measures and small sample sizes of adolescents (NHANES), and the exclusion of respondents

younger than age 18 (BRFSS). Thus, the NSFG and YRBS serve as critical resources for adoles-

cent sexual health research. Understanding the differences in findings between the NSFG and

the YRBS and key drivers of these differences are essential to develop public health priorities

and objectives, including the monitoring of adolescent sexual behavior in the Surgeon Gener-

al’s new Healthy People 2030 program [2].

Prior studies that directly compare estimates for adolescent sexual behaviors across multiple

United States’ (U.S.) surveys have found significant differences in levels and trends after

adjusting for variations in sample compositions [6, 7]. Comparing the 1995 NSFG and YRBS

for females, Santelli et al. found significant differentials in estimates of sexual behaviors after

limiting each survey to a comparable subsample of high school students [6]. For example, the

estimates of sexual experience differed by sixteen percentage points. Although the 1995 NSFG

did not include males, comparisons between the male respondents in the 1995 YRBS, the 1995

National Longitudinal Survey of Adolescent Health (Add Health) and the 1995 National Sur-

vey of Adolescent Males (NSAM) found that the YRBS estimated higher rates of sexual experi-

ence than the other surveys. There were also differences in 1995 contraceptive use estimates

between surveys. However, time trends were generally comparable between surveys. Although

males were included in the NSFG starting in 2002, more recent direct comparisons of sexual

behaviors and contraceptive use between the NSFG and YRBS are lacking, and the generaliz-

ability of prior findings to more recent data is unknown.

Changes during the intervening two decades suggest that more recent data collection has

occurred in a different context, which may influence reporting patterns. Relevant attitudinal

shifts include less conservative social norms around adolescent sexual behavior generally, as

well as increased acceptance of same-sex behaviors [8, 9]. In more recent years, expansion of

contraceptive coverage in health insurance has expanded access to a breadth of contraceptive

methods and guidelines supporting the use of LARC for adolescents have increased uptake of

these methods [10]. Additionally, with high school dropout rates declining by more than half

from 1995 to 2017, the school-based YRBS may have become more comparable to the house-

hold-based NSFG over time, potentially reducing previously observed differences [11]. At the

same time, recent data collection efforts have faced broadly declining response rates and
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decreasing trust in the survey experience, which may influence respondents’ reporting of sen-

sitive sexual behaviors [12, 13]. Together, these changes highlight the need for reevaluating

patterns of reporting between the NSFG and YRBS.

Differences between NSFG and YRBS estimates and trends may reflect differences in the

surveys’ designs, including sampling frame or measurement issues. The YRBS is a nationally

representative sample of high school students limited to studying health behaviors. In contrast,

the NSFG is a representative household sample addressing topics for the full reproductive age

range that includes adolescents in and out of school. The exclusion of non-students from the

YRBS sample likely influences the observed estimates, as out-of-school adolescents are more

likely to engage in sexual activity and other health risk behaviors [14]. However, differences in

observed estimates between the two surveys may remain even after harmonizing the samples

[6, 7], suggesting other measurement issues such as mode of administration or question

wording.

Because NSFG and YRBS data are widely used to inform and monitor research, policy, and

programs addressing adolescent sexual and reproductive health, it is important to consider

issues of comparability in both trends and levels of adolescent sexual behavior between these

surveys. This analysis compares adolescents’ reports of their sexual and contraceptive behav-

iors over the period from 2007–2019 in the YRBS and NSFG, restricting each sample to a

mutually comparable population. We examine whether analyses of each survey system inde-

pendently reach similar conclusions about trends and levels of these behaviors. Understanding

how findings differ between these two national survey systems provides insight into measure-

ment issues that impact the surveillance of adolescent sexual behavior. Given the federal effort

to collect data under these two survey systems, their primacy in research and public health sur-

veillance, and no clear existing guidance on the relative usefulness of each survey to study ado-

lescent sexual health, this research will provide needed information to improve public health

data collection and monitoring.

Methods

Data

The NSFG is a nationally representative survey of the noninstitutionalized population of

reproductive-aged women and men (ages 15–49) in the U.S., conducted in-person in house-

holds by the National Center for Health Statistics (NCHS). Neither the YRBS nor NSFG ask

directly about gender identity and some respondents may identify as different from their bio-

logical sex at birth. The survey collects detailed information on fertility-related behaviors,

including sexual activity and contraceptive use. We use data from interviews conducted con-

tinuously from June 2006-June 2010 and September 2011-September 2019 [5, 15–18]. The

NSFG uses both computer-assisted personal interviewing (CAPI), and audio computer-assis-

ted self-interviews (ACASI).

The YRBS is a nationally representative school-based survey of high school students con-

ducted biennially by the Centers for Disease Control and Prevention (CDC), designed to mea-

sure health behaviors [19]. Paper and pencil classroom surveys are administered to public and

private high school students. We limit our analysis to the period 2007–2019.

Each survey used multistage stratified clustered sampling and oversampled Black and His-

panic respondents; the NSFG also oversampled adolescents. NSFG sampling weights are pro-

vided for each two-year data file listed in Table 1 and are provided for each of the two-year

period within the 2006–2010 data file. The result is six nationally representative and non-over-

lapping two-year periods, which we refer to by their midpoints (2007, 2009, 2012, 2014, 2016

and 2018). Weights for the biennial data from the YRBS produce nationally representative
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samples of high school students for each survey year (2007, 2009, 2011, 2013, 2015, 2017 and

2019). Table 1 provides a summary of the purpose and design of each survey, with additional

information and publicly available datasets provided online: NSFG (www.cdc.gov/nchs/nsfg/);

YRBS (www.cdc.gov/healthyyouth/data/yrbs/). Methods of data collection and dissemination

of the public-use datasets were approved by the NCHS Institutional Review Board’s protec-

tions of human subjects.

Analytic sample

To create comparable analytic samples, we restricted both surveys to respondents that met

common age and school status criteria. We limited the original YRBS sample to include only

15–18+ year-olds in grades 9–12. The YRBS analytic sample included 91,392 respondents

from 2007–2019, or 89% of the original YRBS sample; all excluded respondents who were

under 15 years of age. Because the YRBS identified respondents as age 18 or older, it was

impossible to distinguish the single year of age in this category. In contrast, the NSFG identi-

fied single year of age. We estimated that only 3% of NSFG respondents attending high school

were older than age 19, so we restricted the original NSFG sample to respondents ages 15–19

to be most aligned with the YRBS. Among these respondents, we further limited the NSFG

sample to those who were currently in grades 9–12, attended grades 9–12 in the last 30 days,

or, if interviewed in the summer, attended school in May or any subsequent months in grades

9–11. We excluded NSFG respondents who reported having completed grade 12 or who had

received a high school degree or general equivalency degree. The final NSFG analytic sample

from 2007–2019 included 8,106 respondents, or 64% of the original 15-19-year-old NSFG

sample.

Table 1. Description of survey design and implementation of Youth Risk Behavior Survey (YRBS) and National Survey of Family Growth (NSFG).

YRBS NSFG

Purpose Health risk behaviors Fertility, family, health

Survey design Cross-sectional Cross-sectional

When fielded Biennially Continuous data collection released in two-year datasets

Survey sample Nationally representative sample of high school students

in grades 9–12

Nationally representative household survey of individuals aged 15-44/49�

Sample used in analysis 15–18+-year-olds, grades 9–12 In-school, 15-19-year-olds

Survey rounds used in

analysis

2007, 2009, 2011, 2013, 2015, 2017, 2019 2006–2010, 2011–2013, 2013–2015, 2015–2017, 2017–2019

Sampling Multistage, stratified, clustered Multistage, stratified, clustered

Oversampled Black & Hispanic students Non-Hispanic Black respondents, Hispanic respondents and teens aged 15–

19

Sampling frame Public, Catholic and other private schools Households

Survey mode Paper & pencil interview, self-administered Face-to-face, administered by interviewer; Audio Computer-Assisted Self-

Interviewing (ACASI)

Interview location School Home

Response rate 60–71% 63–77%

Length 1 class period, 45 minutes Average of 47 minutes for 15-19-year-olds

Parental permission Active or passive depending on school Active for minors

Survey agency Centers for Disease Control, Division of Adolescent and

School Health

Centers for Disease Control, National Center for Health Statistics

� 2015–17, 2017–19 extended sample to age 49.

https://doi.org/10.1371/journal.pone.0253262.t001
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Variables

We created dichotomous indicators of sexual behaviors and contraceptive use at last sex. The

question items varied slightly across surveys (see S1 Table). Sexual behaviors examined

included ever had sex and currently sexually active. To measure ever had sex, the YRBS asks all

respondents: "Have you ever had sexual intercourse?" and does not provide an explicit defini-

tion of intercourse. The NSFG asks: "At any time in your life, have you ever had sexual inter-
course with a woman/man, that is, made love, had sex, or gone all the way?" NSFG respondents

were explicitly told by the interviewer not to count oral sex, anal sex, heavy petting, or other

forms of sexual activity that do not involve vaginal penetration, or sex with a same-sex partner

[20]. Through follow-up questions, the surveys then identify respondents who had sexual

intercourse in the last three months; the YRBS asks a direct question about partners during the

past three months, while the NSFG’s measure is based on the date of last sex with the last sexual

partner.

In addition to the sexual behavior variables, we also examined measures of contraceptive

use at last sex. The YRBS collects this contraceptive information using two questions. The first

asks respondents if they or their partner used a condom the last time they had sexual inter-

course. The second question asks: "The last time you had sexual intercourse, what one method
did you or your partner use to prevent pregnancy?" and respondents are instructed to select one

response. We combined responses from both questions.

In contrast, the NSFG asks about contraceptive method used at last sex with the last partner,

limited to the last three months, and allows respondents to report multiple methods. For com-

parability between surveys, we create measures of any contraceptive method use, prescription

method use (IUD, implant, shot, pill, patch, and ring), condom use (alone or in combination

with prescription methods or withdrawal), and withdrawal use or other methods (alone or in

combination with condom use; referred to here as "withdrawal" for brevity). In both surveys,

all behaviors were asked of both female and male respondents, so the contraceptive use

reported may refer to their partner’s use (e.g., condom use for females).

Analysis

All analyses are conducted with the analytic sample. Within each survey, we calculate the prev-

alence of each outcome and the 95% confidence interval (CI) for each survey year by sex. We

identified non-overlapping confidence intervals for point estimates between paired or adjacent

years within each survey [21]. Next, within each survey, we estimate separate logistic regres-

sion models by sex with each outcome as the dependent variable and survey year as the inde-

pendent variable to identify significant changes in prevalence estimates since 2007. We

describe trends in each survey and highlight differences in patterns of reporting between the

NSFG and YRBS.

We also conduct a range of sensitivity analyses. First, to assess how dual method use report-

ing contributes to the differences in prevalence estimates by survey, we pool the data across

survey years to analyze the 2007–2019 prevalence of single or dual use of methods. Second, we

test interactions between survey and age to test if differences between survey systems were

consistent by age. Third, to test the influence of differences in interview mode, we compare the

YRBS self-administered question of ever had sex with the NSFG ACASI measure (there is no

ACASI measure for contraceptive use to compare). Fourth, we consider if the YRBS respon-

dents could be reporting same-sex behaviors instead of penile-vaginal sex. Finally, we compare

estimates of respondents’ recent alcohol use and self-reported height and weight, three non-

sexual measures assessed in both surveys, to identify if patterns of differences between surveys

parallel those observed for sexual and contraceptive behaviors.
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All analyses use sampling weights provided for each survey with the svy command prefix in

Stata 16.1 to adjust for the unique complex survey design of the specific dataset [19].

Results

Overall, the analytic samples in the analysis include 91,392 YRBS respondents and 8,106 NSFG

respondents. In each year, the YRBS analytic sample has between about 12,000–15,000 respon-

dents overall, more than 4,000 of whom who have ever had sex, and more than 3,000 who are

current sexually active. In contrast, in each period the NSFG analytic sample has between

about 1,200 and 1,600 respondents, with fewer than 600 respondents sexually experienced or

sexually active. Within the analytic samples, respondents in both surveys had generally similar

demographic distributions by sex, race/ethnicity, and age. Both surveys showed an increase

over time in the proportion identified as Hispanic (Table 2).

Figs 1 and 2 graph the estimated prevalence and 95% CI for each outcome over time sepa-

rately by survey (full regression results available in S2–S7 Tables). Any year that has a statisti-

cally different point estimate (p< .05) from 2007 is indicated in the figures with a solid CI bar.

Findings for each variable are presented below.

Ever had sex: The proportion of in-school adolescents who ever had sex was lower in the

NSFG than the YRBS consistently over time for both sexes, with non-overlapping confidence

intervals between paired or adjacent years. For example, by the end of the observed timeframe,

the estimated proportion of females who ever had sex in the 2019 YRBS and the 2018 NSFG

was 42% (CI 38–45) and 28% (CI 23–34), respectively. Here, and for each of the other

Table 2. Characteristics of YRBS and NSFG analytic� samples, by survey year.

YRBS NSFG†

2007 2009 2011 2013 2015 2017 2019 Total 2007 2009 2012 2014 2016 2018 Total

Number of respondents

Total 12589 14661 13734 12094 13814 12681 11819 91392 1356 1605 1346 1353 1174 1272 8106
Ever had sex 6542 7160 6840 6049 5645 4880 4170 41286 438 558 487 423 334 358 2598
Sexually active‡ 4849 5277 4890 4430 4088 3519 3029 30082 276 346 300 242 200 234 1598

Distribution of respondents

Sex (%)

Female 49.0 47.4 47.9 49.9 48.1 50.3 49.1 48.8 45.9 47.3 47.8 46.1 47.6 49.3 47.3

Male 51.0 52.6 52.1 50.1 51.9 49.7 50.9 51.2 54.1 52.7 52.2 53.9 52.4 50.7 52.7

Race/ethnicity (%)

White§ 60.8 59.1 57.4 56.6 55.2 54.2 51.8 56.5 55.8 54.9 49.1 53.3 52.6 50.4 52.8

Black§ 15.1 14.5 14.1 14.2 13.4 13.1 12.2 13.8 15.1 16.1 16.1 13.8 13.6 13.9 14.8

Hispanic/Latino 16.4 18.2 19.7 20.7 22.0 22.5 25.6 20.7 17.4 19.3 22.9 23.0 23.0 25.6 21.7

All Other Races 7.7 8.2 8.7 8.5 9.4 10.1 10.4 9.0 11.7 9.7 11.9 10.0 10.8 10.1 10.7

Age (%)

15 29.5 28.0 28.1 26.9 29.1 28.4 28.2 28.3 32.3 30.0 26.8 30.3 27.0 28.2 29.2

16 29.2 29.3 29.6 28.2 28.0 28.9 29.2 28.9 29.3 26.4 32.4 27.9 31.4 29.4 29.4

17 26.3 27.4 27.1 27.5 26.4 27.5 27.0 27.0 26.2 29.8 28.3 30.6 26.8 31.8 28.9

18–19k 15.1 15.3 15.2 17.4 16.5 15.2 15.6 15.7 12.2 13.9 12.5 11.3 14.8 10.6 12.5

� Analytic sample contains respondents in high school (ages 15–18+).

† The years displayed are midpoints of data releases 2006–08, 2008–10, 2011–13, 2013–15, 2015–17, and 2017–19.

‡ For this analysis, contraceptive use is limited to respondents who have had sex in past three months.

§ NSFG specifies non-Hispanic White and Black.

k The YRBS only indicates 18 years or older.

https://doi.org/10.1371/journal.pone.0253262.t002
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outcomes, the confidence intervals are larger for the NSFG than the YRBS, given the NSFG’s

smaller sample size.

The YRBS documents significant declines from 2007 to 2019 in the proportion of sexually

experienced students for both male and female students. In contrast, the NSFG generally

showed no significant changes over time in the prevalence of sexual experience for either

males or females; the one exception was a significant increase among males from 2007 to 2012,

which was not sustained. The YRBS had a similar uptick; although not significant, it was an

interruption in the clear downward trend over the longer period under study.

Fig 1. Prevalence of ever had sex and sex in last 3 months by sex, NSFG and YRBS, 2007–2019. (A) Ever had sex (B) Sex in last 3 months; Prevalence is

plotted for YRBS (blue) and NSFG (green) with 95% confidence intervals (CIs). Significant difference from prevalence in 2007 displayed as solid CI and not-

significant as dotted. � p< 0.05, Note: The years displayed for the NSFG are midpoints of data releases 2006–08, 2008–10, 2011–13, 2013–15, 2015–17, and

2017–19.

https://doi.org/10.1371/journal.pone.0253262.g001

Fig 2. Prevalence of contraceptive method type at last sex by sex, NSFG and YRBS, 2007–2019. (A) Any method use (B) Condom use (C) Prescription method use

(D) Withdrawal/other method use; Prevalence is plotted for YRBS (blue) and NSFG (green) with 95% confidence intervals (CIs). Significant difference from prevalence

in 2007 displayed as solid CI and not-significant as dotted. � p< 0.05, Note: The years displayed for the NSFG are midpoints of data releases 2006–08, 2008–10, 2011–

13, 2013–15, 2015–17, and 2017–19.

https://doi.org/10.1371/journal.pone.0253262.g002
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Current sexual activity: The proportion of currently sexually active adolescents, among

those who ever had sex, was generally larger in the YRBS than the NSFG in comparable peri-

ods, although with small overlaps in confidence intervals for some years. In the YRBS, this pre-

dicted probability declined significantly from 2017 to 2019 for both males and female students.

There was no other significant change over time in either survey.

Any contraceptive use at last sex: The proportion of sexually active respondents reporting

any contraceptive use at last sex was statistically indistinguishable between the two surveys at

most time points. However, the point estimates were consistently higher in the NSFG. Neither

survey system had significant changes over time.

Any prescription method use at last sex: The prevalence of prescription method use at last

sex among sexually active females and males was substantially higher in the NSFG than the

YRBS with primarily non-overlapping CIs over time (all but the most recent CIs for men in

the NSFG are non-overlapping with the YRBS, and three CIs for women). The absolute differ-

ences in estimated prevalence between surveys got larger towards the end of the observed

period.

Within the YRBS, we saw significant increases in the prevalence of use for males and

females. Within the NSFG, there was no significant change among males (although the gener-

ally upward direction of estimates paralleled the YRBS). Among females, there were significant

increases compared to 2007 in all but the 2012 and 2014 estimates.

Any condom use at last sex: Throughout the period, more males reported condom use at

last sex in the NSFG than the YRBS, with generally non-overlapping CIs (only the 2014 NSFG

overlapped with contemporaneous YRBS estimates). Among females, the NSFG point esti-

mates for condom use were higher than the YRBS, but the CIs were all overlapping. Compared

to 2007, the YRBS estimates significant declines in condom use among females in 2017 and

2019, while the NSFG estimates a significant decline only in 2014. Among males, condom use

declined significantly only in recent years of the YRBS, although the direction of change was

similar in the NSFG.

Any withdrawal use at last sex: For both sexes, the proportion of sexually active respon-

dents reporting use of withdrawal at last sex was statistically indistinguishable between the two

surveys at most time points. Among females, prevalence declined significantly in the YRBS but

not the NSFG. In both surveys, estimates remained stable among males, except for a not sus-

tained large increase from in 2014 in the NSFG.

Sensitivity analyses

After pooling the data from 2007 to 2019, we found that the overall prevalence of withdrawal

or prescription method use alone was comparable between the two surveys (Fig 3). However,

the prevalence of condom use with these methods was markedly higher in the NSFG than the

YRBS for both males and females. For example, in the NSFG, 24% of females using prescrip-

tion methods and 9% using withdrawal reported also using condoms; these proportions

dropped to 10% and 1%, respectively, in the YRBS. Furthermore, in the NSFG 29% of females

reported condom use with another method, compared to 10% in the YRBS. These survey pat-

terns are similar among males as well.

Second, we estimated greater differences between surveys in the reported share of respon-

dents ever having sex at younger ages (S8 Table). Among males, the YRBS shows significantly

higher likelihood of ever having sex among 15-year-olds than in the NSFG (odds ratio 3.1, CI

2.4–3.8) and smaller but still significant differences among 18-19-year-olds (odds ratio 1.4, CI

1.1–1.8). Similar patterns were observed among females.
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Fig 3. Overall, combined, and single use of selected contraceptive methods at last sex by survey and sex, 2007–2019. (A) Prescription methods (B) Withdrawal/

other methods (C) Condoms; � Combined use for prescription and withdrawal methods included respondents who reported using these methods and condoms.

Combined use for condoms included respondents using this method and either prescription methods or withdrawal.

https://doi.org/10.1371/journal.pone.0253262.g003
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Using the NSFG sexual experience measures from the ACASI instead of the FTF interview

did not substantially narrow the gap in estimates between the two survey systems (results not
shown). Furthermore, fewer than 5% of YRBS respondents reported both ever having sex and

only having same-sex partners (and thus not penile-vaginal intercourse). Removing this small

group of YRBS respondents from the overall prevalence for the sexual activity measures did

not close the gap between the two surveys’ prevalence estimates for these measures.

Finally, we found that the prevalence of recent alcohol use was significantly greater in the

YRBS than the NSFG, paralleling the greater reporting of sexual risk behaviors in the former

survey. In contrast, respondents’ reports of their height and weight, presumably less sensitive

measures than alcohol use or sexual behaviors, did not vary significantly between surveys

(results not shown).

Discussion

Our analyses of the YRBS and NSFG document inconsistent prevalence estimates and trends

for the sexual behaviors under study during a recent period across comparable samples of in-

school adolescents. Among this sample, the share reporting being sexually experienced was

greater in the YRBS than in the NSFG. Although there was no evidence of significant differ-

ences between surveys in overall contraceptive use, patterns across specific methods differed

and the NSFG showed greater use of more effective prescription methods than the YRBS.

Combined with higher rates of sexual experience measured in the YRBS, the YRBS estimates

more young people exposed to the risk of pregnancy and STIs than the NSFG.

The YRBS estimated significant declines over time in sexual experience, and recent declines

in sex in the last three months, for both sexes, while the NSFG showed no change. Trends in

contraceptive use were generally similar across surveys for females, while only the YRBS esti-

mated significant changes among males. Differences between surveys in the prevalence of spe-

cific contraceptive methods reflect greater combined use of methods in the NSFG than the

YRBS. Indeed, the surveys are not markedly different in their estimation of each method

alone, or in overall contraceptive method use. The lower reporting of condom use combined

with other methods in the YRBS compared to the NSFG likely reflects differences in the ques-

tion wording and format between surveys. Method use in the NSFG is reported in a single

question, and respondents can report multiple types of contraception used. In contrast, the

measurement of combined method use in the YRBS requires analysts to combine responses to

two separate questions, which elicits less dual method reporting than the single NSFG ques-

tion. Additionally, the YRBS method use question only allows respondents to select one

response, thus dual use with a method other than a condom cannot be identified. Further

research is needed to understand how respondents interpret the two YRBS questions and how

this influences reporting patterns.

Adolescents may underreport sensitive behaviors in household surveys out of concerns

about privacy and confidentiality [22–27]. Prior research has interpreted that the higher preva-

lence of sexual experience reported in the YRBS reflects the greater privacy afforded by a self-

administered classroom survey [6, 26]. However, this study found that the more confidential

ACASI in the NSFG did not alleviate differences in reporting with the YRBS.

Instead, we believe that that these findings suggest that the YRBS likely overestimates rates

of sexual experience, especially among younger respondents. First, the YRBS does not provide

a precise definition for sexual intercourse; as a result, YRBS respondents may report sexual

behaviors other than penile-vaginal intercourse, such as oral or anal sex. An unpublished 2000

study from the CDC showed that 93% of students defined vaginal sex as sexual intercourse,

62% of students defined anal sex as sexual intercourse, and 22% of students defined oral sex as
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sexual intercourse [28]. These different interpretations could be impacting the between-survey

differences in the intercourse measures overall. Further evidence of differential interpretation

comes from the patterns by age. In the NSFG, the share of young people engaging in oral sex

but not penile-vaginal intercourse declines with age [29]. At older ages, when adolescents

become more likely to engage in penile-vaginal intercourse, the differences between surveys in

the prevalence of sexual experience narrows. If YRBS respondents are reporting on a broader

definition of sex, this may also explain the lower reporting of contraceptive use among those

self-identified as sexually active [1, 30]. Second, the role of social desirability bias in reporting

in these data must be given greater consideration, particularly in the YRBS [31]. For example,

estimated declines in sexual experience in the YRBS may be influenced by changing patterns

of social desirability for this behavior. Additionally, being an in-school, self-administered sur-

vey, the YRBS may be more susceptible than the NSFG to motivated misreporting of sensitive

behaviors, whether because of social desirability or other types of peer influence [32–34].

Indeed, alcohol use—another sensitive behavior for adolescents—also has a higher prevalence

in the YRBS than the NSFG. Still, there may be other differences between the surveys that

influence the reporting patterns estimated here.

We found more behaviors with statistically significant changes over time in the YRBS than

the NSFG. Differences in sample size, and thus analytic power, may explain some of this. For

example, although the NSFG sample used here was large enough to identify the same magni-

tude of changes in the prevalence of ever had sex as the YRBS, it was inadequately powered to

identify the same changes in contraceptive use. The adolescent sample from the NSFG used in

this analysis includes only about two-thirds of the full 15-19-year-old NSFG sample and thus

other NSFG analyses of adolescents will have larger sample sizes than examined here.

Limitations

Each survey had different designs and data collection techniques that could not be fully iso-

lated in this analysis. Although the surveys covered similar periods, exact survey years and

time intervals were not consistent. We could not identify the exact age of YRBS respondents

18 years or older, although only 3% of the full sample of NSFG respondents were attending

high school and older than age 19. This suggests that nearly all respondents 18 years and older

in the YRBS are 18 or 19 and thus comparable to the NSFG analytic sample. By narrowing the

sample size of both surveys to create a common analytic sample, this reduced statistical power

and the ability to examine population subgroups.

Although this study was not able to determine the specific underlying causes of differences

between surveys, it provides a baseline descriptive analysis that can guide future research

attempting to pinpoint causes. More research is needed to understand the impact of various

survey design components, including interview length, data collection privacy and mode,

question wording, and placement.

Recommendations

Moving forward, we suggest adopting more explicit wording for the YRBS measures of sexual

behavior, echoing recommendations from the recent National Academy of Sciences report [1].

We cannot assume that all young people share a common definition of sex, and the survey

must provide more explicit guidance on this question. We also suggest making changes to the

YRBS condom and contraception measures to obtain more complete reporting of dual use of

condoms and other methods. At the same time, changing question wording in the YRBS is a

lengthy process, which involves engagement with both subject matter experts and YRBS coor-

dinators at all sites [35], and would have implications for consistency of tracking measures
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over time. Yet, efforts to update wording in the YRBS or NSFG are critical to improve the reli-

ability of both survey systems. The CDC continues to strengthen the YRBS and the 2019 survey

incorporated a number of positive changes [36]. As the 30-year anniversary for the YRBS

approaches in 2021, we need to ensure that the data are accurately reflecting the experiences of

today’s youth.

We also recommend increasing the NSFG sample size of adolescents. One of the NSFG’s

purposes includes monitoring trends, but at present, it is underpowered to detect trends in

some measures of sexual behavior among young people, particularly by demographic groups.

However, the NSFG offers a far more robust set of individual and household level measures

useful for multivariate analyses than the YRBS and offers many measures for understanding

the circumstances of adolescent sexual and contraceptive behaviors, such as the voluntary sta-

tus of sexual activity, partner age and other characteristics. As such, it is often relied upon for

more comprehensive study of young people’s sexual and reproductive health. Improving the

NSFG sample size of 15-19-year-olds could enable more meaningful overall and subgroup

analyses, increasing the usefulness of these data for policymaking in adolescent populations.

Until larger system-level changes are made, pooling years of the NSFG data may provide

opportunities for more robust research, especially for analyses on smaller populations such as

sexually active adolescents or adolescents of color. The ability to do this is an advantage of the

NSFG being a continuous survey with comparable measures that should be utilized. While it is

common to pool the NSFG into four-year periods for analysis, even longer intervals may be

adequate for some research questions. Even in the YRBS, pooling waves of data can allow for

research on smaller subgroups [37].

Implications

This study shows that public health surveillance may reach different conclusions about the pat-

terns of adolescent sexual behaviors, depending on whether the YRBS or NSFG is examined.

Without reliable external estimates, we cannot reach a precise conclusion about which surveys’

estimates are more valid. Users of these data will not find a one-size-fits-all approach to mea-

surement concerns but should consider issues of social desirability and other reporting biases

in the data and acknowledge limits in their research. This work highlights the need for caution

when using specific data points to support public health policy decisions and actions. By

design, each survey has a distinct mission and sample population that can provide relevant

and targeted information about different groups and settings (i.e., school vs. community-

based populations). The YRBS may be the more appropriate data source for studies that focus

on school-based policies as practices, but the lack of generalizability to the full population of

young people must be acknowledged. While the YRBS is a valuable resource on the behaviors

of high school students, it does not provide information on out-of-school adolescents. As a

result, data from the YRBS cannot inform policies for our most vulnerable young people—

those less connected to systems of education, health care, services, and support. Data users,

including researchers, policymakers, and the media, should carefully draw inferences from

either survey, bearing in mind their samples, study designs, and limitations. Further efforts to

improve these national data collection efforts can inform policy and research efforts that sup-

port adolescent sexual and reproductive health and wellbeing.

Supporting information

S1 Table. Variable definitions and question text for YRBS and NSFG with corresponding

variable name in survey.

(XLSX)

PLOS ONE Estimates and trends in adolescent sexual behavior from two national surveys

PLOS ONE | https://doi.org/10.1371/journal.pone.0253262 July 30, 2021 13 / 16

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0253262.s001
https://doi.org/10.1371/journal.pone.0253262


S2 Table. Unadjusted logistic regression results of ever had sex, by year and survey, for

females and males, and estimated prevalence� with 95% confidence intervals.

(XLSX)

S3 Table. Unadjusted logistic regression results of sex in last three months�, by year and

survey, for females and males, and estimated prevalence† with 95% confidence intervals.

(XLSX)

S4 Table. Unadjusted logistic regression results of any contraceptive method use�, by year

and survey, for females and males, and estimated prevalence† with 95% confidence inter-

vals.

(XLSX)

S5 Table. Unadjusted logistic regression results of any prescription method use�, by year

and survey, for females and males, and estimated prevalence† with 95% confidence inter-

vals.

(XLSX)

S6 Table. Unadjusted logistic regression results of any condom use�, by year and survey,

for females and males, and estimated prevalence† with 95% confidence intervals.

(XLSX)

S7 Table. Unadjusted logistic regression results of withdrawal use�, by year and survey, for

females and males, and estimated prevalence† with 95% confidence intervals.

(XLSX)

S8 Table. Sexual behavior variables stratified by survey and age�, YRBS and NSFG: 2007–

2019.

(XLSX)

Author Contributions

Conceptualization: Laura D. Lindberg.

Data curation: Sheila Desai, Zoe H. Pleasure.

Formal analysis: Laura D. Lindberg, Rachel H. Scott, Sheila Desai, Zoe H. Pleasure.

Funding acquisition: Laura D. Lindberg.

Investigation: Laura D. Lindberg, Rachel H. Scott.

Methodology: Laura D. Lindberg, Rachel H. Scott, Sheila Desai, Zoe H. Pleasure.

Project administration: Laura D. Lindberg, Sheila Desai.

Software: Sheila Desai, Zoe H. Pleasure.

Supervision: Laura D. Lindberg, Sheila Desai.

Validation: Sheila Desai, Zoe H. Pleasure.

Visualization: Sheila Desai, Zoe H. Pleasure.

Writing – original draft: Laura D. Lindberg, Rachel H. Scott, Sheila Desai.

Writing – review & editing: Laura D. Lindberg, Rachel H. Scott, Sheila Desai, Zoe H.

Pleasure.

PLOS ONE Estimates and trends in adolescent sexual behavior from two national surveys

PLOS ONE | https://doi.org/10.1371/journal.pone.0253262 July 30, 2021 14 / 16

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0253262.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0253262.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0253262.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0253262.s005
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0253262.s006
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0253262.s007
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0253262.s008
https://doi.org/10.1371/journal.pone.0253262


References
1. National Academies of Sciences E. Promoting Positive Adolescent Health Behaviors and Outcomes:

Thriving in the 21st Century [Internet]. 2019 [cited 2021 Mar 25]. Available from: https://www.nap.edu/

catalog/25552/promoting-positive-adolescent-health-behaviors-and-outcomes-thriving-in-the

2. Office of Disease Prevention and Health Promotion, U.S. Department of Health and Human Services.

Healthy People 2030: Family Planning [Internet]. 2020 [cited 2020 Aug 25]. Available from: https://

health.gov/healthypeople/objectives-and-data/browse-objectives/family-planning

3. Foti K, Balaji A, Shanklin S. Uses of Youth Risk Behavior Survey and School Health Profiles Data: Appli-

cations for Improving Adolescent and School Health. J Sch Health. 2011 Jun; 81(6):345–54. https://doi.

org/10.1111/j.1746-1561.2011.00601.x PMID: 21592130

4. Youth Risk Behavior Survey Data Summary & Trends Report: 2009–2019 [Internet]. Atlanta, GA: Cen-

ters for Disease Control and Prevention, National Center for HIV/AIDS, Viral Hepatitis, STD, and TB

Prevention; Available from: https://www.cdc.gov/healthyyouth/data/yrbs/pdf/

YRBSDataSummaryTrendsReport2019-508.pdf

5. Public-Use Data File Documentation 2017–2019 User’s Guide: National Survey of Family Growth [Inter-

net]. Hyattsville, MD: National Center for Health Statistics; 2020 Oct [cited 2021 Apr 5]. Available from:

https://www.cdc.gov/nchs/data/nsfg/NSFG-2017-2019-UG-MainText-508.pdf

6. Santelli JS, Lindberg LD, Abma J, McNeely CS, Resnick M. Adolescent Sexual Behavior: Estimates

and Trends from Four Nationally Representative Surveys. Fam Plann Perspect. 2000; 32(4):156–94.

PMID: 10942351

7. Kahn JR, Kalsbeek WD, Hofferth SL. National estimates of teenage sexual activity: evaluating the com-

parability of three national surveys. Demography. 1988; 25(2):189–204. PMID: 3396746

8. Twenge JM, Sherman RA, Wells BE. Changes in American Adults’ Reported Same-Sex Sexual Experi-

ences and Attitudes, 1973–2014. Arch Sex Behav. 2016 Oct 1; 45(7):1713–30. https://doi.org/10.1007/

s10508-016-0769-4 PMID: 27251639

9. Daugherty J, Copen C. Trends in Attitudes About Marriage, Childbearing, and Sexual Behavior: United

States, 2002, 2006–2010, and 2011–2013. Natl Health Stat Rep. 2016 Mar 17;(92):1–10.

10. Lindberg Laura D., Firestein Lauren, and Beavin Cynthia. Trends in US adolescent sexual behavior and

contraceptive use, 2006–2019." Contraception: X. 2021: 100064.

11. Table 219.70, Digest of Education Statistics, 2018 [Internet]. National Center for Education Statistics;

2018 Nov [cited 2020 Aug 25]. Available from: https://nces.ed.gov/programs/digest/d18/tables/dt18_

219.70.asp?refer=dropout

12. Brick JM, Williams D. Explaining Rising Nonresponse Rates in Cross-Sectional Surveys. Ann Am Acad

Pol Soc Sci. 2013 Jan 1; 645(1):36–59.

13. Fricker S, Tourangeau R. Examining the relationship between nonresponse propensity and data quality

in two national household surveys. Public Opin Q. 2010; 74(5):934–55.

14. Brener ND, Collins JL. Co-occurrence of health-risk behaviors among adolescents in the United States.

J Adolesc Health. 1998 Mar 1; 22(3):209–13. https://doi.org/10.1016/S1054-139X(97)00161-4 PMID:

9502008

15. Public-Use Data File Documentation 2006–2010 User’s Guide: National Survey of Family Growth [Inter-

net]. Hyattsville, Maryland: National Center for Health Statistics; 2011 Oct [cited 2021 May 11]. Avail-

able from: https://www.cdc.gov/nchs/data/nsfg/NSFG_2006-2010_UserGuide_MainText.pdf

16. Public-Use Data File Documentation 2011–2013 User’s Guide: National Survey of Family Growth [Inter-

net]. Hyattsville, Maryland: National Center for Health Statistics; 2014 Dec. Available from: https://www.

cdc.gov/nchs/data/nsfg/NSFG_2011-2013_UserGuide_MainText.pdf

17. Public-Use Data File Documentation 2013–2015 User’s Guide: National Survey of Family Growth [Inter-

net]. Hyattsville, Maryland: National Center for Health Statistics; 2016 Oct [cited 2021 May 11]. Avail-

able from: https://www.cdc.gov/nchs/data/nsfg/NSFG_2013_2015_UserGuide_MainText.pdf

18. Public-Use Data File Documentation 2015–2017 User’s Guide: National Survey of Family Growth [Inter-

net]. Hyattsville, Maryland: National Center for Health Statistics; 2018 Dec. Available from: https://www.

cdc.gov/nchs/data/nsfg/NSFG_2015_2017_UserGuide_MainText.pdf

19. Underwood JM. Overview and Methods for the Youth Risk Behavior Surveillance System—United

States, 2019. MMWR Suppl [Internet]. 2020 [cited 2021 Apr 5];69. Available from: https://www.cdc.gov/

mmwr/volumes/69/su/su6901a1.htm

20. National Center for Health Statistics. NSFG Female CAPI Reference Questionnaire, Section C [Inter-

net]. Hyattsville, MD: Centers for Disease Control; 2015 2017 [cited 2020 Apr 29]. Available from:

https://www.cdc.gov/nchs/data/nsfg/NSFG_PUF2015-2017_FemC_CRQ.pdf

PLOS ONE Estimates and trends in adolescent sexual behavior from two national surveys

PLOS ONE | https://doi.org/10.1371/journal.pone.0253262 July 30, 2021 15 / 16

https://www.nap.edu/catalog/25552/promoting-positive-adolescent-health-behaviors-and-outcomes-thriving-in-the
https://www.nap.edu/catalog/25552/promoting-positive-adolescent-health-behaviors-and-outcomes-thriving-in-the
https://health.gov/healthypeople/objectives-and-data/browse-objectives/family-planning
https://health.gov/healthypeople/objectives-and-data/browse-objectives/family-planning
https://doi.org/10.1111/j.1746-1561.2011.00601.x
https://doi.org/10.1111/j.1746-1561.2011.00601.x
http://www.ncbi.nlm.nih.gov/pubmed/21592130
https://www.cdc.gov/healthyyouth/data/yrbs/pdf/YRBSDataSummaryTrendsReport2019-508.pdf
https://www.cdc.gov/healthyyouth/data/yrbs/pdf/YRBSDataSummaryTrendsReport2019-508.pdf
https://www.cdc.gov/nchs/data/nsfg/NSFG-2017-2019-UG-MainText-508.pdf
http://www.ncbi.nlm.nih.gov/pubmed/10942351
http://www.ncbi.nlm.nih.gov/pubmed/3396746
https://doi.org/10.1007/s10508-016-0769-4
https://doi.org/10.1007/s10508-016-0769-4
http://www.ncbi.nlm.nih.gov/pubmed/27251639
https://nces.ed.gov/programs/digest/d18/tables/dt18_219.70.asp?refer=dropout
https://nces.ed.gov/programs/digest/d18/tables/dt18_219.70.asp?refer=dropout
https://doi.org/10.1016/S1054-139X%2897%2900161-4
http://www.ncbi.nlm.nih.gov/pubmed/9502008
https://www.cdc.gov/nchs/data/nsfg/NSFG_2006-2010_UserGuide_MainText.pdf
https://www.cdc.gov/nchs/data/nsfg/NSFG_2011-2013_UserGuide_MainText.pdf
https://www.cdc.gov/nchs/data/nsfg/NSFG_2011-2013_UserGuide_MainText.pdf
https://www.cdc.gov/nchs/data/nsfg/NSFG_2013_2015_UserGuide_MainText.pdf
https://www.cdc.gov/nchs/data/nsfg/NSFG_2015_2017_UserGuide_MainText.pdf
https://www.cdc.gov/nchs/data/nsfg/NSFG_2015_2017_UserGuide_MainText.pdf
https://www.cdc.gov/mmwr/volumes/69/su/su6901a1.htm
https://www.cdc.gov/mmwr/volumes/69/su/su6901a1.htm
https://www.cdc.gov/nchs/data/nsfg/NSFG_PUF2015-2017_FemC_CRQ.pdf
https://doi.org/10.1371/journal.pone.0253262


21. Centers for Disease Control and Prevention. Interpretation of YRBS Trend Data. Atlanta, GA: CDC

National Center for HIV/AIDs, Viral Hepatitis, STD and TB Prevention: Division of Adolescent and

School Health; 2018 Jun.

22. Brener ND, Grunbaum JA, Kann L, McManus T, Ross J. Assessing health risk behaviors among ado-

lescents: the effect of question wording and appeals for honesty. J Adolesc Health. 2004 Aug 1; 35

(2):91–100. https://doi.org/10.1016/j.jadohealth.2003.08.013 PMID: 15261637

23. Fendrich M, Johnson TP. Examining Prevalence Differences in Three National Surveys of Youth:

Impact of Consent Procedures, Mode, and Editing Rules. J Drug Issues. 2001 Jul 1; 31(3):615–42.

24. Gfroerer J, Bose J, Kroutil L, Lopez M, Kann L. Methodological Considerations in Estimating Adolescent

Substance Use. In: Proceedings of the annual conference of the American Statistical Association. San

Diego, CA; 2012.

25. Johnson TP, Bowman PJ. Cross-cultural sources of measurement error in substance use surveys.

Subst Use Misuse. 2003 Aug; 38(10):1447–90. https://doi.org/10.1081/ja-120023394 PMID: 14509547

26. Kann L, Brener ND, Warren CW, Collins JL, Giovino GA. An assessment of the effect of data collection

setting on the prevalence of health risk behaviors among adolescents. J Adolesc Health Off Publ Soc

Adolesc Med. 2002 Oct; 31(4):327–35. https://doi.org/10.1016/s1054-139x(02)00343-9 PMID:

12359378

27. Griesler PC, Kandel DB, Schaffran C, Hu M-C, Davies M. Adolescents’ inconsistency in self-reported

smoking: a comparison of reports in school and in household settings. Public Opin Q. 2008; 72(2):260–

90. https://doi.org/10.1093/poq/nfn016 PMID: 18941620

28. Brener ND, Billy JOG, Grady WR. Assessment of factors affecting the validity of self-reported health-

risk behavior among adolescents: evidence from the scientific literature. J Adolesc Health. 2003 Dec 1;

33(6):436–57. https://doi.org/10.1016/s1054-139x(03)00052-1 PMID: 14642706

29. Copen CE, Chandra A, Martinez G. Prevalence and timing of oral sex with opposite-sex partners

among females and males aged 15–24 years: United States, 2007–2010. Natl Health Stat Rep. 2012

Aug 16;(56):1–14. PMID: 24979976

30. Sanders SA, Reinisch JM. Would You Say You Had Sex If. . .? JAMA. 1999 Jan 20; 281(3):275–7.

https://doi.org/10.1001/jama.281.3.275 PMID: 9918484

31. Phillips G, Felt D, Fish JN, Ruprecht MM, Birkett M, Poteat VP. A Response to Cimpian and Timmer

(2020): Limitations and Misrepresentation of “Mischievous Responders” in LGBT+ Health Research.

Arch Sex Behav. 2020 Jul 1; 49(5):1409–14. https://doi.org/10.1007/s10508-020-01746-3 PMID:

32468199

32. Fish JN, Russell ST. Have Mischievous Responders Misidentified Sexual Minority Youth Disparities in

the National Longitudinal Study of Adolescent to Adult Health? Arch Sex Behav. 2018 May; 47

(4):1053–67. https://doi.org/10.1007/s10508-017-0993-6 PMID: 28477095

33. Cimpian JR, Timmer JD. Mischievous Responders and Sexual Minority Youth Survey Data: A Brief His-

tory, Recent Methodological Advances, and Implications for Research and Practice. Arch Sex Behav.

2020 May 1; 49(4):1097–102. https://doi.org/10.1007/s10508-020-01661-7 PMID: 32086642

34. Tourangeau R, Kreuter F, Eckman S. Motivated Misreporting: Shaping Answers to Reduce Survey Bur-

den. In: Engel U, editor. Survey Measurement: Techniques and Findings from Recent Research. Uni-

versity of Chicago Press; forthcoming.

35. Brener ND, Kann L, Shanklin S, Kinchen S, Eaton DK, Hawkins J, et al. Methodology of the Youth Risk

Behavior Surveillance System—2013. Morb Mortal Wkly Rep Recomm Rep. 2013; 62(1):1–20. PMID:

23446553

36. Underwood JM, Brener N, Ford CA. Amplifying Improvements in the Centers for Disease Control and

Prevention Youth Risk Behavior Surveillance System. J Adolesc Health. 2020 Sep 1; 67(3):338–9.

https://doi.org/10.1016/j.jadohealth.2020.06.023 PMID: 32693985

37. Ansari-Thomas Z, Desai S, Lindberg LD. Sexual activity, contraceptive use and sexual violence among

Asian high school students in the United States. Contraception. 2020 Feb; 101(2):86–90. https://doi.

org/10.1016/j.contraception.2019.11.001 PMID: 31809701

PLOS ONE Estimates and trends in adolescent sexual behavior from two national surveys

PLOS ONE | https://doi.org/10.1371/journal.pone.0253262 July 30, 2021 16 / 16

https://doi.org/10.1016/j.jadohealth.2003.08.013
http://www.ncbi.nlm.nih.gov/pubmed/15261637
https://doi.org/10.1081/ja-120023394
http://www.ncbi.nlm.nih.gov/pubmed/14509547
https://doi.org/10.1016/s1054-139x%2802%2900343-9
http://www.ncbi.nlm.nih.gov/pubmed/12359378
https://doi.org/10.1093/poq/nfn016
http://www.ncbi.nlm.nih.gov/pubmed/18941620
https://doi.org/10.1016/s1054-139x%2803%2900052-1
http://www.ncbi.nlm.nih.gov/pubmed/14642706
http://www.ncbi.nlm.nih.gov/pubmed/24979976
https://doi.org/10.1001/jama.281.3.275
http://www.ncbi.nlm.nih.gov/pubmed/9918484
https://doi.org/10.1007/s10508-020-01746-3
http://www.ncbi.nlm.nih.gov/pubmed/32468199
https://doi.org/10.1007/s10508-017-0993-6
http://www.ncbi.nlm.nih.gov/pubmed/28477095
https://doi.org/10.1007/s10508-020-01661-7
http://www.ncbi.nlm.nih.gov/pubmed/32086642
http://www.ncbi.nlm.nih.gov/pubmed/23446553
https://doi.org/10.1016/j.jadohealth.2020.06.023
http://www.ncbi.nlm.nih.gov/pubmed/32693985
https://doi.org/10.1016/j.contraception.2019.11.001
https://doi.org/10.1016/j.contraception.2019.11.001
http://www.ncbi.nlm.nih.gov/pubmed/31809701
https://doi.org/10.1371/journal.pone.0253262

