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Objectives

At the conclusion of this activity, the participant should be able to 
understand:

• Pubertal development & the hormonal changes occur
• Discuss some of the many challenges in addressing adolescent 

sexual and reproductive health.
• Explore the role of age, social determinants, and developmental 

factors in exploring youthful sexual and other risk
• Explore the intersection of biological and social determinants of 

adolescent sexual risk seeking and avoidance



Disclosure

• I receive funding from the National Institutes of Health to support 
and supplies through a material transfer agreement with Johns 
Hopkins University and Speedx, LLC

• I also receive royalties from AAP Publishing and Lippincott, Williams, 
and Wilkins for publishing work.

• I do not plan to discuss off-label use of medications or devices in this 
talk. 



Puberty In Context of Adolescence

Puberty
• Biologic processes that occur 

during the transition from 
childhood to adulthood

• Characterized by
• Secondary sexual characteristics
• Growth to an adult size
• Reproductive capability

• Result from hormonal changes
• Changes are :

• Characteristic
• Permanent
• Predictable
• Variably timed

Developmental Tasks
• Physical growth
• Identity and Moral systems 

develop
• Sexual identity formation
• Vocational attainment
• Relationships evolve

• Parents, Peers, Intimate 
relationships

Independence



Key Factors that Influence Puberty

• General Health
• Past Major Medical Problems
• Chronic Medical Problems

• Nutritional Status
• Overweight
• Underweight

• Genetics
• Familial pubertal patterns
• Individual genetic disorders



Hormonal Production in Puberty
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Endocrine Changes Along the Life Course

Early Infancy
• Mini-puberty 
•Active GnRH 
pulse generator
•Mid-pubertal sex 
steroid levels
•Ends 9-12 mos in 
male &  by 2 years 
in female
•Back to 
prepubertal levels
•Growth is highest 
in this period 
(25cm/yr)

Time

Childhood
• GnRH pulsatility 
& HPG system 
restrained
•Neuro-
transmitter 
inhibition
Growth falls 
rapidly after first 
year of life 
(lowest age 5-10 
yrs)—5-6cm/yr

Adolescence
• Re-activation HPG 
axis
•Pulsatile GnRH 
secretion (sleep)
•Puberty begins
•Increased pulsatile 
GH secretion
height velocity

Adulthood
Pulsatile GnRH secretion 
continues
Males emerge ~13 cm taller
ChildbearingMenopause

Fetal
•GnRH (pulsatile), 
LH, FSH, E, T by 10 
wks
•GnRH levels fall at 
term due to 
withdrawal of 
placenta



Sexual Development
Breast DevelopmentPubic Hair 

Female
Testicular DevelopmentPubic Hair MaleSexual

Maturity 
Rating

PreadolescentNonePreadolescent
T Volume <4mL (<2.5 cm)

NoneI

Breast bud
Elevation of breast 
and papilla 
Enlargement of 
areola

•Sparse, long, 
pigmented hair, 
straight/slightly 
curly
•Labia

Enlargement scrotum/testis
Reddening of scrotum
T Volume 4-8mL (2.6-3.3 cm)

•Sparse, long, 
pigmented hair, 
straight/slightly 
curly
•Base of penis

II

Enlargement of 
breast and areola, 
with no separation of 
contours

•Darker, coarse, 
curled
•Over Pubis

Growth of penis, mostly length 
but some breadth. Further 
growth of testes and scrotum
T volume 10-15mL (3.4-4.0cm)

•Darker, coarse, 
curled
•Over Pubis

III

‘Mound on a 
mound’

•Adult type
•No hair on thighs

Penile, Testicular, & scrotal 
enlargement
Darkening of scrotal skin
T volume 15-20 mL (4.1-4.5 cm)

•Adult type
•No hair on thighs

IV

Mature stage; 
projection of papilla 
only, recession of 
areoa to the general 
contour of the breast

•Adult-like
•Inverse triangle
•Inner thighs, but 
not above linea
alba

Adult size and shape
>25mL (>4.5cm)

•Adult-like
•Inverse triangle
•Inner thighs, but 
not above linea alba

V

Adapted from Marshall WA, Tanner, JM.. Archives of Disease in Childhood. 1970; 45:13–14. Marshall WA. Archives of Disease in Childhood. 1969; 44:291–
292, Carswell JM, Normal Physical Growth & Development in Neinstein, 5th ED.3-31





Pubertal Sequence

Biological female
• Breast budding
• Pubarche
• Peak Height Velocity
• Menarche
• Ovulation

Biological male
• Testicular Development
• Pubarche
• Phallic enlargement
• Spermarche
• Voice Change
• Peak Height Velocity



Pubertal Development: Males vs. 
Females*
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*Biologically assigned gender at birth 



Biopsychosocial Development

RelationshipsIdentityCognitiveSchoolFemale 
(yrs)

Male 
(yrs)

Stage

Peer focused
Same Sex
Need for Privacy
Less interest in parent 
activities

Ego-Centric
Fantasy/Present
Emotional lability

Concrete
Short-term
Test Authority
Impulsive

Middle10-1311-15Early

Peer focused
Mixed Groups
Conflicts w/ parents 
over autonomy

InvincibleAbstract
Introspective
Sees long-
term, but ? 
use in 
decision-
making

High 14-1615-
18/19

Middle

Parental separation
Adult communication 
with parents
Intimacy 

Firm identity
Stable emotionally
Transition to adult 
roles

Independent 
Thinking
Future 
oriented
Can 
compromise & 
delay 
gratification

College
Work

17-2119+Late



Body ≠Brain

•Brain growth continues through adolescence 
into young adulthood

• It’s normal for the process of neurobehavioral 
maturation to manifest as emotional intensity

•While cognitive function really develops during 
adolescence, consistent higher order function 
is a relatively late event

•Every adolescent is different---many assume a 
great deal of autonomy at a young age





Effect of Pubertal Timing on 
Psychosocial Development

OutcomesTiming

Athletic
Popular with peers
Academically successful
Increased risk for delinquency

Early Maturing Boys

Low self esteem
Body dissatisfaction
Early sexual debut
Higher rates of mental health issues (conduct disorder, 
depression, eating disorders, suicide, delinquency)

Early Maturing Girls

Poor self-image
School performance suffers

Late Maturing Boys



https://www.healthychildren.org/English/ages-stages/gradeschool/puberty/Pages/Delayed-
Puberty.aspx



Biosocial Development: Getting into 
Adolescents Heads



As the roaring waves precedes the 
tempest, so the murmur of rising 
passions announces the tumultuous 
change…Keep your hand upon the 
helm, or all is lost. Rousseau, 1762



Why do we care?

Injuries and neuropsychiatric disorders are major causes of morbidity and mortality among 
adolescents in all regions. 

-Unicef





“Inherent Storm and Stress”

Adolescence, 1904

Society & Experiences Influence Individual Behavior

1928

Nature Versus Nurture



Neurobiological Models of Adolescence

HOT

Cold

Motivational Limbic System

Pre-frontal control system

Dual System Model of Will Power

Balance Varies as a function 
of the individual, 

development, & stress
(Metcalf & Mischel (1999)

Used to explain immediate vs. 
delayed rewards (McClure, 

2004)

*Other Models:
• Triadic (Ernst, 2006)

• Imbalance (Casey, 2008)



It’s also about Expectations







Newer Data suggest Wiring Matters
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VTA
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PRC

Reasoning/Behavioral Regulation

Associative learning/Emotional cues
Fear Memories

Learning & Prediction of Rewards

Casey BJ, Annual Rev Psychol 2015; 66: 295-319



Risk-Taking
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Reward
Sensation-Seeking

Cognitive Control

Self-Regulation

Risk
Taking

Decision-Making

Context

Neurobiological

Psychological

Behavioral

Peers Incentives



• Heightened sensitivity to socially relevant cues 
[e.g. Sense threats & avoid harm]

• Decreased fear of new or potentially 
threatening contexts [e.g. Identity 
Development, Leave Home]

• Allow Adolescents to Meet the Developmental 
Milestones 

• Face Challenges of Autonomy 

Harms Way as 
circuitry 
becomes refined 
by experience

Why Would the Brain Function this Way?



Adolescents Must Take Risks and Do Hard Things

“Only in a state of discomfort can you grow.” -Bill Eckstrom, Tedx 
Speaker

29



Grit =Growth

• The brain rewires itself in 
response to experience--
>risk taking is important

• Process critical for 
developing grit.

• Pushing through a 
challenge creates new 
neural pathways in the 
brain.

• Prepares us to confront and 
conquer future obstacles.

30



Worst Day Ever!
Story shared with permission 

(Safi Hampton)

31



Parental (Adult) Distress

www.cdc.gov



59% of females compared with 14% of males did not 
enjoy the first time they had sex. [Evanweiss, et.al]





Sexual Tension Good Example

Twilight, Summit Entertainment, 2008



Average sperm count per ejaculate ~280 million 
Travel time to female fallopian tube~5-68 minutes
PID RISK:  1:8 for 15 y compared with 1:80 in 25y

Oakland University, http://www2.oakland.edu/biology/lindemann/spermfacts.htm



Chlamydia — Rates of Reported Cases by Year, United States, 
1984–2022

* Per 100,000



Chlamydia — Rates of Reported Cases by Jurisdiction, United States 
and Territories, 2022

* Per 100,000



Chlamydia — Rates of Reported Cases by Age Group and Sex, 
United States, 2022

* Per 100,000
NOTE: Total includes c
all ages, including thos
unknown age.



• Louisiana ranks #1 
Chlamydia trachomatis
• Top 10- for every 
reportable STI
• Louisiana Health Hub 
indicates that young 
people aged 15–24 
account for 50% of all 
new STDs in the state, 
even though they only 
make up 25% of the 
sexually active 
population.
• Louisiana has some of 
the most restrictive Sex 
Ed policies focused in 
the US
Image Source: 
https://www.ksla.com/2024/04/17/louisiana-
ranks-1-us-chlamydia-cases-research-shows/



Louisiana is #3 in the United 
States for Unplanned 
Pregnancy



• Health disparities exist in both STIs 
and the reproductive health potential 
for young women

• Disease status along with other 
factors contributes to diminished 
reproductive potential, particularly 
for African American women1

• Most adolescents do not desire a 
pregnancy during adolescence.

• Parenting in the future is somewhat 
or very important to adolescents and 
emerging adults!2

Sources: 1. Michael C. Lu, MD, MPH and Neal Halfon, MD, 
MPH, “Racial and Ethnic Disparities in Birth Outcomes: A Life-
Course Perspective,” Maternal and Child Health Journal 7, no. 
1 (March 2003): 13–30, 
http://mchb.hrsa.gov/infantmortalitysummit/disparitieslifeco
urse.pdf
2. Trent, Millstein, Ellen, JAH, 2006: 38 (3) 282-7

Childbearing Motivation



STD, 2012; 39 (4) 289-5

Intl Arch Nurs Health Care, 2018 (4). 

STD 2014; 41 (8): 475-9

Image: Unsplash.com



• 43 million persons in the US used 
marijuana in the last year

• 3.1 million adolescents 12-17 years 
have use marijuana in the United 
States

• 11 millions youth 18-24 years have 
used marijuana in the last year

• Marijuana can impair attention, 
memory, and learning

• Effects can last up to several days 
beyond the time of actual “high”.

• For individuals <25y, marijuana 
impacts how connectivity occurs in 
the brain

Impairment: Substance Use Affects Sexual 
Decision Making

Image: Unsplash.com



Who is Responsible 
for Talking to 
Adolescents and 
Young Adults about 
Sexual Health?

Image: AAP



Overall, 78.8 % of adolescents 12-17 
years had a preventive services visit in 
the last year!1

Missed opportunities to engage in 
preventive services and anticipatory 
guidance
• 65% of providers talk about sex, but 

spend an average of 36 seconds on 
sexuality issues2

• 86% of providers screen for substance 
abuse, but only 1/3 use a validated 
tool3

• Parents and teens value preventive 
services and opportunities for 
confidential care4 

• Confidential screening and treatment 
for STIs in the typical provider’s office 
is difficult due to billing issues

• Title X Services Threatened 

1 HHS, https://health.gov/healthypeople/objectives-and-data/browse-
objectives/adolescents/increase-proportion-adolescents-who-had-preventive-health-care-
visit-past-year-ah-01
2 Alexander, SC. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4428666/, 
3Harris SK. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4428666/,
4 Klein J, JAH, https://www.jahonline.org/article/S1054-139X(18)30398-7/fulltext

Preventive Services

Image: Unsplash.com
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National Academies of Sciences, 
Engineering, and Medicine. 
2019. The Promise of Adolescence: 
Realizing Opportunity for All Youth. 
Washington, DC: The National 
Academies Press. 
https://doi.org/10.17226/25388

.





Subjective Sexual Experience at last Penile-Vaginal 
Intercourse, by Condom Use – Males
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Subjective Sexual Experience at last Penile-Vaginal 
Intercourse, by Condom Use – Females
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Reece, M, et.al. NSSHB, 2018





GC/CT Positivity Over Time (GEE)

53

TECH-N participants 
experienced a 28%
decline from baseline 
STI positivity 
compared with 14% in 
control group at 90-
days (p=0.04)

Trent, et.al. JAMA Netw Open. 2019 Aug 2;2(8):e198652



TECH-N is not only Cost-Effective but also 
Cost-Saving!

Cost savings are driven by:
Low intervention costs
↓ Recurrent chlamydia 
↓ Recurrent gonorrhea 
↓ Recurrent PID

For 100 female adolescents 
aged 18 years, who start with 
moderate pelvic 
inflammatory disease, TECH-
N saves 2 quality-adjusted 
life years and reduces 
healthcare cost by $63,000

Ballreich, Trent, Gaydos, Anders, Rothman, Frick, SAHM 2023
NIH/NINR, 1R01NR013507

Image: Unsplash.com



JPAG, 2017 : 30 (53-57)



NICHD R21HD090498-01A1, https://www.instagram.com/p/BmtQYq3Bhpp/



Yzer MC. Theory and Practice. Designing Messages for Health Communication Campaigns: Theory and Practice [Internet]. Sage; 2012; 21–40.
Lewis MA, et.al.. Understanding health behavior change among couples: An interdependence and communal coping approach. Social Science & Medicine. 2006]; 
62:1369–80.



Relationship Impacts (N=22)

Matson, Trent, ISSTDR 2019



Understand the 
Impact of Politics  
and Policies on 
People



https://www.npr.org/2022/06/24/1102305878/supreme-court-abortion-roe-v-wade-decision-overturn
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Source: https://www.lgbtmap.org/equality-maps/healthcare_youth_medical_care_bans



Consider Social Determinants and Root 
Causes of Health Disparities

Source: Michael C. Lu, MD, MPH and Neal Halfon, MD, MPH, “Racial and Ethnic Disparities in Birth Outcomes: A Life-Course 
Perspective,” Maternal and Child Health Journal 7, no. 1 (March 2003): 13–30, 
http://mchb.hrsa.gov/infantmortalitysummit/disparitieslifecourse.pdf
.



Don’t Forget the Boys and Young Men!



Advocate for All Adolescents/Young Adults



Photo by Alexander 
Grey on Unsplash





Partner with Non-Profits & Start Young



I never as people to 
do things I am not 
willing to do a public 
health professional…..



Trent M, Baltimore Sun, October 27, 2014



Source: Board of Education of Howard County, 
https://go.boarddocs.com/mabe/hcpssmd/Board.nsf/Public, 2/22/2018



Advocacy Works!
Opens August 1, 2023



https://www.baltimoresun.com/health/bs-hs-new-std-mgen-20181114-story.html



Meet Adolescents Where They Are



“We must become more powerful on 
behalf of children [and adolescents]”
-Ben Hoffman, President-elect, American Academy of 
Pediatrics


