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Abstract

BACKGROUND: Early sexual reproductive health (SRH) education is linked to a reduction in
risky sexual behaviors. Sexually transmitted infections (STIs) are rising at alarming rates. Risky
sexual behaviors, including initiation of sex before age 13, having more than four sexual partners,
and lack of use of condoms, increase the chance of infection and cancer. Informing students about
the link between risky behaviors and cancer is vital to reduce morbidity and mortality.
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METHODS: A trend analysis of the Youth Risk Behavior Surveillance System (YRBSS) data
between 2001 and 2019 was conducted. Results from four survey responses related to sexual risk
behaviors among 9th to 12th grade in Mississippi students are compared with their US peers.

RESULTS: Between 2001 and 2019, favorable declines in 3 out of 4 sexual risk behaviors were
observed. Declining prevalence was reported for “ever had sexual intercourse,” “age of sexual
initiation at age 13 or younger,” and “having 4 or more sexual partners in their lifetime” are
promising. However, fewer students report using condoms. The adjusted prevalence rates for
Muississippi students in all 4 measures were higher than the national responses.

CONCLUSIONS: Our analysis supports the need for early skill-based sex education to promote
health. States with increased behavioral risk among students should consider trends in data to
improve education and policy.

Keywords

sexual reproductive education; youth risk; sexual risk; cancer; human papillomavirus; sexually
transmitted infection

Across the United States, there are declining state-level trends in US school-based sexual
reproductive health (SRH) instruction, and efforts to strengthen curriculums are critical.1-2
Risky sexual behaviors among youth and young adults have been associated with rising

rates of sexually transmitted infections (STIs) in the United States. Of the 26 million new
STI diagnoses in the United States in 2018, almost half were among youth aged 15 to 24.3
Human papillomavirus (HPV) causes cancer and is the most common STI in the United
States with over 80 million people infected, including 14 million teenagers.2 There is no
cure for HPV, only treatment or prevention with vaccination and behavioral risk reduction.
School-based SRH instruction adds to health promotion efforts to reduce risky behaviors and
reduce cancer.

Persistent HPV infection causes genital warts in the oral cavity, reproductive tract, and
nearly all cervical cancers. Each year, in the United States, an estimated 36,500 new HPV-
attributable cancers occur, and the majority are preventable.3 Of these cancers, 21,400 occur
in females and 15,100 in males. Regional disparities in the rates of other new STIs and
HPV-related cancers are the highest in the southern United States, where regional rates

of the uptake of HPV vaccination are the lowest.> Accordingly, Mississippi (MS) bears a
high burden of HPV prevalence and these preventable HPV-related cancers are acquired at
early ages.®7 Acquiring HPV at an early age increases one’s risk of developing cancer.8
Early sexual debut (having sexual intercourse before age 13) has been associated with
increased risky sexual behaviors and early pregnancy and may increase cancer risk.9 An
increased number of lifetime sexual partners (4 or more sexual partners) presents multiple
opportunities for exposure to HPV, which can also contribute to developing cervical cancer
in females and even higher rates of oral cancers in males.39 HPV vaccination and education
prior to sexual debut or age 12 may prevent most cervical cancers, but the benefits decrease
if delayed until age 16.10

An analysis of the 2019 Youth Risk Behavior Surveillance System (YRBSS) data comparing
MS students to students in the United States identified a higher percentage of MS students
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who initiated sex prior to age 13 (5.4% vs 3.0%) and those reporting more than 4 sexual
partners (10.1% vs 8.6%) in their lifetime.® Therefore, to inform educators and cancer
control programs, this study aimed to assess additional YRBSS data and the trends in the
sexual risk behaviors between 2001 and 2019 and compare the responses from US students
to those in MS.

A goal of this study was to further understand trends in risky sexual behaviors among
adolescents in regions of the United States, such as MS, with increased cancer incidences.
Understanding data about population behaviors can help direct community initiatives to
prevent cancer.11 To that end, an epidemiologic analysis of trends in sexual risk behaviors in
high school students using responses from the YRBSS was performed.

METHODS

Participants

Data were drawn from the survey responses within the Youth Risk Behavior Surveillance
System (YRBSS) from the years 2001 to 2019.11-13 The YRBSS is self-reported data from
minors attending participating high schools to monitor health-related behaviors that lead

to death and disability. The Centers for Disease Control and Prevention (CDC) directs the
US school-based survey with national, state, territorial, and tribal governments. It contains
representative samples of 9th through 12th-grade students and is conducted every 2 years,
usually during the spring semester of the odd years. A detailed description of methods is
found at cdc.gov.10-13

The responses in this study included those from students attending public high schools in
MS and were compared to the responses from the other 44 participating states across the
United States. Study participants self-reported their gender (female or male), grade (from
9th to 12th), ethnicity (Hispanic/Latino), and race (American Indian or Alaska Native,
Asian, Black or African American, Native Hawaiian or Other Pacific Islander, and White).

Instrumentation

Procedure

Data related to behavior of the student respondents were determined by the survey asking
the following questions and re-coding the responses for further analysis: (1) “Have you ever
had sexual intercourse?” (2) “How old were you when you had sexual intercourse for the
first time?” (These two questions were created to assess those who had sexual intercourse
for the first time before age 13), (3) “During your life, with how many people have you

had sexual intercourse?” (This survey question was created to re-code the variable, ‘among
students who were currently sexually active, who had sexual intercourse with four or more
persons during their lifetime’), and (4) “Who did not use a condom during last sexual
intercourse?”

The YRBSS questionnaire is conducted every odd year,1! except in MS for years 2005
and 2015, when the survey did not reach a 60% response rate. Therefore, we used data
for 2001, 2003, 2007, 2009, 2011, 2013, 2015, and 2019 (8 data points). The survey uses
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standardized complex sampling methods and requires an overall response rate of 60% or
higher to be a representative sample.12:13 The use of complex sampling methods of applying
weighting, stratum, and primary sampling unit (PSU), produced a well-defined probability
sample and was determined to be representative high-school students across the nation.14
The US weighted measures were applied to adjust for nonresponse and the distribution

of students by sex, race, and grade in each record. Responses having a cell size of <50
respondents for the subgroup may not be reliable and were not included in this analysis. A
detailed description of the survey method can be found in other sources.10-13

Parents of the teenagers had to consent to the study, and the teens had the choice to refuse
participation.10 The use of this survey data was considered exempt from the Institutional
Review Board by the University of Mississippi Medical Center as data is accessible in the
public domain.

Data Analysis

RESULTS

Summary statistics and trends were compared with four survey responses related to sexual
risk behaviors from MS students and aggregated responses from the 44 states reporting in
the United States. The average annual adjusted prevalence and adjusted percentage change
were reported, and longitudinal trends using Joinpoint trend analysis softwarel® of two
segments of time for the following questions were calculated. Then, the associations of four
behaviors were examined to provide estimates of differences between main effects within
subgroups.

Statistical analysis was conducted using IBM SPSS Statistics—Complex Samples version
23 (Armonk, NY: IBM Corp., 2016) to calculate summary statistics and a weighted average
annual percentage change (AAPC) and their 95% confidence intervals (ClIs). A chi-square
test was used to investigate if the prevalence of specific sexual risk behavioral responses
differed between the United States and MS. Statistical software called Joinpoint version

4.9 was downloaded from the National Institutes of Health, National Cancer Institute,
Division of Cancer Control and Population Sciences and used in all trend analyses.4 For the
Joinpoint trend analysis, segments 1 and 2 are defined based on the availability of the dates.
The survey responses are provided (Figure 1).

US Sample Characteristics

The 2019 US sample consisted of more than 13,000 students.1# According to the
demographics, males and females were about equally represented at 50.6% male and 49.4%
female. Most US students reported their race as White (51.2%) while 12.2% reported being
Black, and 10.5% other races; 26.1% of the students named their ethnicity Hispanic. Those
recorded in the aggregated “other” category for race/ethnicities include American Indian

or Alaska Native, Asian, Native Hawaiian or other Pacific Islander, and multiple races
(non-Hispanic). The US YRBSS sample demographics are consistent with the distribution of
the US population data. Participants were distributed among grades with 26.6% in grade 9,
25.5% in grade 10, 24.2% in grade 11, and 23.5% in grade 12.
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Mississippi Sample Characteristics

The 2019 MS YRBS sample consisted of 1767 MS students.1® According to the
demographics, males and females were equally represented at 50.1% and 49.9%,
respectively. Among all participants, 47.1% were Black students and 44.9% were White.
The small proportion of all “other” race/ethnicities category responses was too small in MS
for separate subgroup analysis, and data were not included in the overall comparison. In the
overall population in MS, the US Census reports, 58.8% of individuals were White, 38%
were Black, and 3.2% were from another race.18 Participants also were distributed among
grades with 27.7% in grade 9, 26.3% in grade 10, 23.8% in grade 11, and 22.0% in grade 12.

Prevalence of Risk Factors in 2019

The prevalence of sexual risk behaviors in 2019 by selected factors in the United States
and MS for the four variables is presented in Table 1. The overall comparison showed a
statistically significant higher prevalence of having first sexual intercourse before the age
of 13 (5.4% vs 3.0%; p < .001) and not using a condom during the last sexual intercourse
(51.6% vs 45.7%; p = .04), for MS compared to US students.

Comparing MS and US students’ responses indicated several significant differences among
gender, race, ethnicity, and grade subgroups. Compared to the United States, MS male
students reported a significantly higher prevalence of having first sexual intercourse before
the age of 13 (8.3% vs 3.9%; p<.001). The same results were reported for grade 9 (MS =
5.7% vs US = 3.7%, p = .09); grade 10 (MS = 7.1% vs US = 3.2%, p = .03), and grade

12 (MS =5.7% vs US = 2.0%, p = .06). When comparing race/ethnicity groups in MS to
the United States, MS White students reported a higher prevalence of not using a condom in
their last sexual intercourse compared to the United States White students (55.5% vs 44.2%;
p =.03).

Sub-Group Analysis of Risk Factors

Comparing being sexually active before age 13 within-group in MS, males were more
likely to report being sexually active before age 13 than females (8.3% vs 2.7%, p < .000).
However, within the US group, statistical differences were not observed. Next, within MS,
when comparing Black versus White respondents, Black students were more likely to have
sex prior to age 13, (6.9% vs 1.9%, p < .000). At the national level, similar results occurred
(Table 1).

Prevalence Change from 2001 to 2019 MS

Table 2 summarizes 2001 to 2019 annual prevalence changes for each response and the
results of the factors as they relate to one another. The Joinpoint trend and logistic
regression linear and quadratic trends are shown. Responses from MS students to aggregated
responses from other US students are compared. For three questions: “Who ever had sexual
intercourse?,” “Who had sexual intercourse for the first time before the age of 13 years?,”
“Who had sexual intercourse with four or more persons during their lifetime?,” a favorable
significant decreasing linear trend is shown in sexual risk behaviors. However, for “Who did
not use a condom during last sexual intercourse?,” a significant unfavorable increase occurs
in students reporting the /ack of use of condoms at last intercourse in MS.
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Figures 1, 2, 3 and 4 present the linear trends from 2001 to 2019. Figure 1 indicates a
significant favorable linear decrease in the prevalence of sexual intercourse (AAPC, -2.2;
95% CI, —2.4, -1.9) in MS participants. An average of 2.2% decrease per year from 2001 to
2019. The same results were found at the national level (AAPC, -1.3; 95% ClI, -1.9, -0.6).
There was an average of 1.3% decrease per year from 2001 to 2019.

Figure 2 indicates a significant favorable linear decrease in the prevalence of having

first sexual intercourse before the age of 13 (AAPC, —4.6; 95% ClI, -7.5, -=1.7) in MS
participants. There was an average of 4.6% decrease per year from 2001 to 2019. The same
results were found at the national level (AAPC, -5.3; 95% CI, —7.5, —3.1). There was an
average of 5.3% decrease per year from 2001 to 2019.

Figure 3 indicates a significant favorable linear decrease in the prevalence of having sexual
intercourse with multiple partners (AAPC, —5.1; 95% ClI, —6.2, —4.0) in MS participants.
There was an average of 5.1% decrease per year from 2001 to 2019. The same results were
found at the national level (AAPC, -3.3; 95% ClI, —4.6, —2.0). There was an average of 3.3%
decrease per year from 2001 to 2019.

Figure 4 indicates an unfavorable increase in the prevalence of nothaving used a condom
during last sexual intercourse (AAPC, +2.0; 95% CI, +1.8, +2.2) in MS participants. There
was an average of 2% /ncrease per year from 2001 to 2019. The same results were found at
the national level (AAPC, +0.4; 95% CI, -0.3, +1.2). There was an average of 0.4% increase
per year from 2001 to 2019. Results of the joinpoint trend analysis indicated an increase

in the number of US students who reported not using a condom which was not statistically
significant (p = .2592) compared to the MS students’ report (p < .0001).

DISCUSSION

This epidemiologic analysis of the YRBSS trends over 2001 to 2019 showed favorable
declines in risky sexual risk behaviors in the United States and MS in 3 out of 4 measures.
Declining prevalence and trends are reported for “ever had sexual intercourse,” “age of
sexual initiation at age 13 or younger,” and “having four or more sexual partners in their
lifetime,” are promising. Nevertheless, early sexual debut is still highly prevalent, and the
number of those who reported not using condoms is significantly increasing and may offset
those benefits.

This study shows a high prevalence of sexual debut before age 13 occurs nationally.
However, individual state laws vary according to when it is “age-appropriate” to introduce
sex education,” and curriculums that include sexual risk behaviors are ot standardized
within or throughout the states.2 Furthermore, avoiding unplanned pregnancies, in addition
to reducing STIs and cancer, is of paramount importance. In MS, where the content of
SRH education is limited and controlled,1” the adjusted prevalence rates of risky sexual
behavior were higher in MS than in the United States for each response and year. These
high prevalence rates are comparable to the rates seen in its neighboring southern states
(data not shown).10 Fortunately, sex education in MS, as well as in other US states, allows
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education for dating sexual violence prevention but further measures to expand content to
reduce disease are required.

Despite favorable US trends in reduced sexual risk, the CDC reports marked increases in
STls in the 15-24-year-old age groups, especially in the southern US states. MS, Louisiana,
South Carolina, and Alabama are consistently ranked in the top 5 for the highest rates of
Chlamydia and Gonorrhea infections (Rates of HPV are not reported.).3 STls are associated
with an increased risk of hepatitis, HIV infection, and cancer. The YRBSS data reinforces
starting SRH education for boys and girls before the onset of sexual activity, as well as
initiating HPV vaccination at age 9 to best prevent cancer.10

Primary cancer prevention information regarding vaccination can be included in SRH
education. HPV vaccination is safe and effective in preventing HPV-related cancer.3
However, HPV vaccination rates fail to achieve community immunity to eliminate cancers,
and completion rates are lowest in the southern states with the highest cancer rates.*>
Disparities in HPV vaccine non-completion are higher among rural students versus urban.18
Therefore, to reduce cancer, school-based education coupled with vaccine programs,1® as
well as local pharmacy distribution?° are encouraged to conveniently increase vaccine
uptake in rural areas.18 However, misinformation regarding HPV vaccination abounds.
Studies show HPV vaccination is not associated with increased sexual behavior among
young sexually active women in the United States.?! Educators, clergy, and all community
groups are encouraged to seek and disseminate evidence-based data.??

The alarming increase in the reported lack of use of condoms brings to light the issue

of variations in sex education content in the United States, and in this case, MS. The

federal government has advocated, through funding, the use of evidence-based sex education
programs; however, individual state policies vary regarding content and life skills within
programs. For example, Mississippi laws require sex education but demand parents’
notification and consent, which may result in lower student participation.1” Sex education in
MS stresses abstinence and the importance of sex only in marriage. Of note, contraception
can only be discussed. Demonstrations or instructions related to the application of condoms
are prohibited. A recent trend analysis of 35 states showed a decreased linear trend in SRH
instruction, especially in grades 6-8; strengthening education efforts are suggested.?

Peer and parental involvement have a strong influence on risky behaviors. Parental
monitoring and communication are directly related to reduced risky sexual behaviors.23:24
Huebner and Howell examined the relationship between adolescent risky sexual behaviors
and perception of parental monitoring, communication, and parenting style and found they
can be significant predictors of sexual risk-taking.2

Understanding that sexual debut during adolescence is prevalent allows lawmakers, teachers,
health care providers, and other adults in their lives to provide essential information to
promote healthy sexual behaviors. This information should include waiting until older to
have sex and promoting the use of condoms. Saint-Eloi Cadely et al found adolescents who
had healthy sex attitudes were more likely to initiate sex at an older age, had fewer lifetime
sexual partners, and knew their sexual partners longer.2
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Similarly, lawmakers should consider addressing structural disadvantages that increase risky
behaviors, such as lack of employment opportunities and safer neighborhoods. When both
issues are met, it allows parents opportunities to be more involved in their teen’s day-to-day
life.

IMPLICATIONS FOR SCHOOL HEALTH

Risky health behaviors are often started in early childhood or adolescence.l Some state
education policies limit SRH content. Educators, parents, and communities should advocate
for policy change.

Limitations

This study had several limitations. First, because the MS YRBSS only contained students
from public high schools, adolescents who attend private schools or who are homeschooled
were omitted. Next, secondary to the small sample size, only responses from White and
Black students were analyzed. Nevertheless, the YRBSS survey has proven reliable over
time.

Conclusions

This YRBSS trend analysis produces sound information for educators, health care providers,
and local leaders to develop community prevention initiatives to promote health, avoid
unplanned pregnancies, and prevent cancer. However, some state education laws remain
unchanged despite support for early skills-based instruction in sex education that prevents
teen pregnancy, dating violence, disease, and cancer. Law-makers can also use the YRBSS
data to rate health policy to influence funding and changes in programs to promote healthy
behaviors. Advocacy organizations, such as the CDC, the American Cancer Society, and
other local groups are available to assist citizens in providing standardized material for
public education programs.
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YRBSS question — ‘Ever had sexual intercourse’

70

60.6 61 595

60 ——

47.8
50 456 46.7

N
o

w
o

Percentage

20

10

2001 2003 2007 2009 2011 2013 2015 2019

—=@=US =O=MS

Figure 1.
Prevalence change from 2001 to 2019
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YRBSS question - ‘Who had sexual intercourse for the first time before age 13 years?
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Figure 2.
Prevalence change from 2001 to 2019
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YRBSS question - “‘Who had sexual intercourse with four or more persons during their life?
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Figure 3.

Prevalence change from 2001 to 2019
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YRBSS question- ‘Who did not use a condom during last sexual intercourse?
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Figure 4.
Prevalence change from 2001 to 2019
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