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SUMMARY

Background: Sexually transmitted infections (STIs) rep-
resent a major global public health challenge, particu-
larly among adolescents and young adults aged 15–24 
years, who account for a disproportionate share of inci-
dent infections worldwide. 
Methods: We conducted a narrative review of the lit-
erature, synthesizing recent epidemiological data, risk 
factors, and prevention strategies related to STIs in 
adolescents and young adults. Relevant articles were 
identified through major scientific databases and inter-
national surveillance reports.
Results: This narrative review summarizes current epi-
demiological trends, risk factors, and prevention strate-
gies related to STIs in young populations. The global 
burden of both bacterial infections, such as Chlamydia 
trachomatis, Neisseria gonorrhoeae, and Treponema palli-
dum, and viral infections, including HIV, human papil-
lomavirus, and herpes simplex virus, remains high in 
this age group. Adolescents and young adults are par-
ticularly vulnerable due to a complex interaction of bio-
logical susceptibility, behavioral factors, and structural 
determinants such as limited access to sexual health ser-
vices, stigma, and inadequate sexual health education. 
Specific subpopulations, including men who have sex 

with men, transgender youth, and young sex workers, 
experience markedly higher STI prevalence and inci-
dence. A key challenge in STI control among young peo-
ple is the high prevalence of asymptomatic infections, 
which substantially limits syndromic management 
and underscores the importance of systematic screen-
ing strategies. Evidence-based prevention approaches 
include vaccination, HIV pre-exposure prophylaxis, be-
havioral interventions, expanded screening programs, 
and youth-friendly healthcare services. Addressing the 
STI burden in young populations requires integrated 
public health strategies that combine biomedical inter-
ventions with efforts to reduce social and structural in-
equities influencing sexual health outcomes.
Conclusions: Reducing the burden of STIs in adoles-
cents and young adults requires integrated, multi-level 
strategies combining prevention, early diagnosis, and 
equitable access to youth-friendly healthcare services, 
alongside targeted interventions addressing the spe-
cific needs of high-risk populations.

Keywords: Sexually transmitted infections, adolescents, 
young adults, sexual health, STI epidemiology, sexual 
risk behavior.

n	 INTRODUCTION

Sexually Transmitted Infections (STIs) remain a 
major global public health concern, dispropor-

tionately affecting adolescents and young adults. 

According to the World Health Organization 
(WHO), more than 1 million curable STIs are ac-
quired daily among individuals aged 15–49 years, 
with an estimated 374 million new cases of chla-
mydia, gonorrhea, syphilis, and trichomoniasis 
reported in 2020 [1]. In addition, viral STIs, includ-
ing human immunodeficiency virus (HIV), hu-
man papillomavirus (HPV), and herpes simplex 
virus (HSV), persist as chronic or lifelong infec-
tions affecting hundreds of millions globally [2].
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Individuals aged 15–24 years represent approxi-
mately 25% of the sexually active population but 
account for nearly 50% of newly acquired STIs 
worldwide, a pattern also observed in the United 
States [3]. Moreover, emerging infections such as 
mpox have further highlighted the potential for 
sexual transmission during outbreaks, with the 
2022 epidemic disproportionately affecting young 
adult men, particularly men who have sex with 
men (MSM) [4].
The epidemiology of STIs in young populations is 
highly heterogeneous, reflecting differences in 
healthcare access, education, social determinants, 
and cultural contexts. The burden is greatest in 
sub-Saharan Africa, where adolescent girls and 
young women aged 15–24 years have substantial-
ly higher STI prevalence than males due to biolog-
ical susceptibility and structural inequities [5]. In 
high-income countries, specific subpopulations 
such as migrants also experience a disproportion-
ate STI burden. In Italy, surveillance data indicate 
that immigrant women have a significantly higher 
prevalence of Chlamydia trachomatis infection com-
pared with native Italian women, particularly 

among young and pregnant women. Notably, a 
substantial proportion of infections in this popula-
tion are asymptomatic, estimated at approximate-
ly 30–40%, with even higher rates reported among 
younger and pregnant individuals [6]. 
Globally, approximately one in four new HIV infec-
tions occurs among individuals aged 15–24 years, 
with especially high incidence among young wom-
en in sub-Saharan Africa; data from UNAIDS con-
firm that this population remains a key driver of 
ongoing HIV transmission worldwide [5].
In the United States, the STI burden is likewise 
concentrated among adolescents and young 
adults. Reported rates of chlamydia and gonor-
rhea peak among adolescent and young adult fe-
males, and many individuals acquire HPV during 
this developmental window. Early sexual debut 
further increases the risk of STI acquisition [7]. 
Certain adolescent subgroups are particularly vul-
nerable, including youth in detention facilities; 
those attending sexually transmitted disease 
(STD) clinics; adolescents involved in commercial 
sexual exploitation or survival sex; young males 
who have sex with males (YMSM); transgender 

Table 1 - Sexually transmitted infections burden across pathogens.

Infection Key epidemiological data

Chlamydia trachomatis

-	 Prevalence in the general population aged 15–49 years is estimated at approximately at 2.7%  
in men and 3.8% in women 

-	 Prevalence 3–10% (15–24 years)
-	 Incidence 33 (men) / 34 (women) per 1,000 (adults aged 15–49 years)

Neisseria gonorrhoeae
-	 Prevalence in the general population aged 15–49 years is estimated at approximately 0.7%  

in men and 0.9% in women.
-	 Incidence 99.6 (men) / 48.1 (women) per 100,000 (20–24 years; highest age-specific rates)

Syphilis
-	 Prevalence was estimated at 0.5% in both women and men (adults aged 15–49 years)
-	 Incidence 1.6 (men) / 1.7 (women) per 1,000 (adults aged 15–49 years)
-	 ~11% of cases in 15–24 years (9%: 20–24; 2%: 15–19; increasing trends)

Mycoplasma genitalium
-	 Prevalence 1–2% (general population) 
-	 Prevalence 1.1% in men and 2.3% in women aged 21–23 years

HIV

-	 Prevalence was estimated at 0.7% (adults aged 15–49 years), with women and girls representing 
approximately 53% of all people living with HIV

-	 1.3 million new infections/year, with men accounting for a slightly larger share of new cases  
than women

-	 Substantial burden in 15–24 years; ~210,000 cases in young women

HSV-2
-	 491 million prevalent cases globally (peak acquisition in adolescence/early adulthood)
-	 Recent evidence indicates a growing role of HSV-1 as a cause of genital herpes

HPV
-	 Prevalence 32.8% (15–24 years; peak after sexual debut)
-	 Prevalences of any HPV of 41.8% in males and 38.4% in females among 15–59‑year‑olds,  

and disease‑associated (oncogenic) HPV in 24.2% of males versus 19.9% of females

Trichomonas vaginalis -	 Prevalence 5–20% (higher in young women; variable by population)
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youth; and adolescents with disabilities, substance 
misuse, or mental health disorders [7].
Heightened susceptibility during adolescence is 
multifactorial, reflecting interacting behavioral, 
social, and structural determinants such as multi-
ple or concurrent partnerships, inconsistent barri-
er protection, lower socioeconomic status, and 
persistent barriers to healthcare access [7]. Beyond 
individual morbidity, the STI burden in this popu-
lation also imposes substantial societal and eco-
nomic costs through direct treatment expendi-
tures, management of complications, productivity 
losses, and adverse mental health outcomes [7]. 
Key epidemiological indicators for STIs are sum-
marized in Table 1.

n	 METHODS 

This narrative review was conducted to provide a 
comprehensive overview of STIs in adolescents 
and young adults. A literature search was per-
formed using major electronic databases, includ-
ing PubMed, Scopus, and Web of Science. Addi-
tional sources included reports from international 
organizations such as the WHO, the Centers for 
Disease Control and Prevention (CDC), and the 
European Centre for Disease Prevention and Con-
trol (ECDC).
Keywords used in the search included “sexually 
transmitted infections”, “adolescents”, “young 
adults”, “chlamydia”, “gonorrhea”, “syphilis”, 
“mpox”, “HIV”, “HPV”, “HAV”, “Trichomonas 
vaginalis”, “vaginosis” and “prevention”. Articles 
were selected based on relevance to epidemiology, 
risk factors, and prevention strategies in young 
populations. Both observational studies and sys-
tematic reviews were considered.
Given the narrative nature of this review, no for-
mal systematic review protocol or meta-analysis 
was performed.

n	 RESULTS

Specific sexually transmitted infections:
burden and distribution
Bacterial STIs: Chlamydia, Gonorrhea, Syphilis, 
and Mycoplasma genitalium
Chlamydia trachomatis remains one of the most 
prevalent bacterial STIs globally, with the highest 
burden among individuals aged 15–24 years, 
where prevalence ranges from 3% to 10% depend-

ing on region [8]. Globally, pooled prevalence esti-
mates (2009–2016) were 3.8% in women and 2.7% 
in men aged 15–49 years, with incidence in 2016 of 
34 cases per 1,000 women and 33 per 1,000 men 
[9]. The number of sexual partners was associated 
with the seroprevalence of C. trachomatis among 
HIV positive women in Nigeria [10].
The significance of chlamydia extends beyond 
acute infection, as untreated and often asympto-
matic infections lead to serious sequelae [11]. Evi-
dence summaries indicate that approximately 
17.1% of women with untreated chlamydia infec-
tions experience pelvic inflammatory disease, 
with salpingitis occurring in 7.3% of cases, and 
long-term reproductive consequences, including 
tubal factor infertility, affecting approximately 
29% of cases [12]. In addition, C. trachomatis has 
evolved mechanisms of immune evasion that al-
low persistent infection within host cells. This 
chronic persistence can trigger sustained inflam-
matory responses, contributing to tissue damage 
and long-term complications. Emerging evidence 
also suggests a potential role in carcinogenesis, 
particularly in the presence of co-infections such 
as HPV and HIV, with studies indicating possible 
associations with cervical and ovarian cancers 
[13]. Although less common than in females, accu-
mulating evidence links C. trachomatis to impaired 
male fertility through obstruction or dysfunction 
of the epididymis, direct sperm damage, and in-
flammatory alterations of seminal parameters. Re-
cent meta-analyses show a significant association 
between infection and infertility (Odd Ratio [OR] 
= 3.68 in case-control studies) [14]. 
Lymphogranuloma venereum (LGV), caused by 
invasive C. trachomatis serovars (L1-L3), has re-
emerged in Europe, with over 3,000 cases reported 
in the EU/EEA in 2023. It predominantly affects 
MSM, often with HIV co-infection, though in-
creasing cases in HIV-negative individuals sug-
gest broader transmission [15]. Most cases occur in 
adults aged 25-44 years (peak 25-34), with anorec-
tal involvement predominating. Untreated LGV 
may cause severe complications, including procto-
colitis, fibrosis, strictures, fistulae, and genital el-
ephantiasis, while asymptomatic rectal infection is 
common, especially in MSM [15, 16].
Neisseria gonorrhoeae has an increasing global inci-
dence, particularly among young people.
Global prevalence is estimated at 0.7% in men and 
0.9% in women, with incidence in 2020 of 19 cases 
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per 1,000 women and 23 per 1,000 men aged 15-49 
years [9]. In the United States, rates declined slight-
ly in 2022-2023 (179.5 cases per 100,000; 601,319 
cases), but remain highest among individuals aged 
19-24 years and Black populations. In Europe, the 
highest notification rates occur among 20–24-year-
olds (99.6/100,000 men; 48.1/100,000 women) [17]. 
The rise in gonorrhea incidence is particularly 
alarming given emerging resistance to antimicro-
bial treatments, which threatens the effectiveness 
of current standard therapeutic regimens and the 
necessity of effective management strategies to 
prevent severe consequences, such as infertility 
and pelvic inflammatory disease, which can result 
from delayed intervention in young women.
Recent data indicate increasing resistance to ex-
tended-spectrum cephalosporins, including ceftri-
axone and cefixime, in several countries between 
2022 and 2024, including Europe and the USA. In 
addition, resistance to ciprofloxacin has reached 
extremely high levels, approaching 95% in some 
settings [18].
An additional emerging concern is oropharyngeal 
gonorrhea, particularly among MSM. Pharyngeal 
infections are frequently asymptomatic and there-
fore often remain undiagnosed, contributing to 
ongoing transmission. The introduction of nucleic 
acid amplification tests (NAATs) has significantly 
improved detection rates at extragenital sites, re-
vealing a higher burden of pharyngeal and rectal 
infections than previously recognized [19]. These 
anatomical reservoirs are also considered impor-
tant in the development and spread of antimicro-
bial resistance.
Syphilis has resurged globally, with approximate-
ly 8 million new cases annually among individu-
als aged 15-49 years [20]. In 2016, global preva-
lence was 0.5% in both sexes (≈19 million cases), 
with an incidence of 1.7 and 1.6 per 1,000 women 
and men, respectively [9]. 
Adolescents and young adults remain significant-
ly affected: in the United States, individuals aged 
15–24 years account for nearly half of cases, while 
in Europe approximately 11% occur in this age 
group, with rising trends and higher rates in men 
(up to eightfold), particularly those aged 25-34 
years [8, 21]. Early syphilis (primary, secondary, 
and early latent) represents the most infectious 
stage. Secondary syphilis can present with a wide 
spectrum of cutaneous lesions, including psoriat-
ic-like, verruciform, and ulceronodular lesions 

that are often variable and atypical, which may 
lead to missed or delayed diagnosis. If untreated, 
this can result in serious complications, including 
ocular involvement, central nervous system man-
ifestations, and late-stage sequelae such as gum-
matous lesions, tabes dorsalis, paresis, and cardio-
vascular involvement [22-28]. Latent syphilis, 
which is asymptomatic, represents a substantial 
proportion of cases in Italy and has been reported 
to have a higher prevalence in individuals with 
HIV infection [29].
Mycoplasma genitalium is an emerging STI with a 
prevalence of 1-2% in the general population, pri-
marily affecting young adults, but reaching 3–10% 
or higher in high-risk groups [30]. Infection is fre-
quently asymptomatic, particularly in women, fa-
cilitating transmission. It is associated with cervi-
citis and pelvic inflammatory disease, with poten-
tial reproductive consequences [31]. Diagnosis re-
lies on NAATs, as culture is rarely feasible; howev-
er, routine screening in asymptomatic adolescents 
is not recommended due to limited evidence and 
increasing macrolide and fluoroquinolone resist-
ance [7, 32].

Viral STIs: HIV, HSV, HPV, HAV, and MPOX
Young people remain disproportionately affected 
by the global HIV epidemic. In 2024, an estimated 
0.7% of adults aged 15-49 years were living with 
HIV, with women and girls representing 53% of 
cases. Approximately 1.3 million new infections 
occurred globally, with a substantial proportion 
among adolescents and young adults (15-24 years). 
Adolescent girls and young women bear a particu-
larly high burden, with ~210,000 new infections in 
2023 and ~4,000 new infections weekly, mainly in 
sub-Saharan Africa [5]. Key populations, including 
MSM, sex workers, people who inject drugs, and 
transgender individuals, account for most new in-
fections in many regions, with additional risk 
linked to recreational drug use and unprotected 
anal intercourse among young MSM [33]. In Eu-
rope, individuals aged 15-29 years represent a sig-
nificant proportion of new diagnoses [34]. 
A global meta-analysis of people who inject drugs 
reported a pooled HIV incidence of 1.7 per 100 per-
son-years, with young individuals (≤25 years) hav-
ing a 50% higher acquisition risk compared with 
older adults [35]. Similarly, a meta-analysis in 
young women engaged in sex work found higher 
HIV incidence in younger versus older women (5.3 
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vs 2.8 per 100 person-years) and very high pooled 
prevalence among those initiating sex work before 
age 18 (28.8%) [36]. The global epidemiology of 
HIV demonstrates that adolescent girls aged 15-24 
years in sub-Saharan Africa experience infection 
rates eight times higher than their male peers, 
highlighting the intersection of biological vulnera-
bility and social-structural inequities [37]. Further-
more, reports of advanced HIV disease showed 
high prevalence (46.7%) in young people with HIV 
in some regions of sub-Saharan Africa [38]. Addi-
tional systematic reviews confirm important gaps 
in testing coverage: a 2025 meta-analysis of adoles-
cents and young adults reported a pooled HIV 
testing rate of only 32%, underscoring ongoing di-
agnostic gaps in youth populations [39].
Herpes simplex virus type 2 (HSV-2) affects an es-
timated 491 million individuals aged 15-49 years 
globally, with incidence peaking soon after sexual 
debut and strongly associated with sexual behav-
ior and key population status [40]. The high prev-
alence of HSV-2 is particularly significant because 
of its role as a cofactor in HIV acquisition and 
transmission, up to threefold higher [41]. 
HSV-1 is increasingly recognized as a cause of 
genital herpes, particularly in younger popula-
tions. In 2020, an estimated 16.8 million new geni-
tal HSV-1 infections occurred globally, with the 
highest incidence in young individuals and wom-
en [42]. HSV-1 now accounts for ~34% of genital 
herpes overall and nearly 50% of first episodes, 
reflecting declining childhood exposure and in-
creased susceptibility at sexual debut  [43]. Prima-
ry infection typically occurs in young adults (me-
dian age ~26 years) and is associated with early 
genital viral shedding and transmission potential 
[44]. Primary infection may present with a system-
ic febrile illness accompanied by extremely pain-
ful mucocutaneous lesions that can extend to the 
perigenital area. Viral dissemination may be facil-
itated by shaving or other forms of local skin mi-
crotrauma, which can promote autoinoculation 
and lesion spread [45]. 
Human papillomavirus (HPV) remains highly 
prevalent among adolescents and young adults, 
with an estimated prevalence of 32.8% in individ-
uals aged 15-24 years and peak acquisition occur-
ring shortly after sexual debut [46]. 
Younger males (≤20 years) may exhibit particular-
ly high rates of multiple infections (~49.3%) [47]. 
Globally, nearly one in three men carries at least 

one HPV type, and one in five harbors high-risk 
types, underscoring their role as an important vi-
rological reservoir [48]. Population-based data in-
dicate comparable or higher HPV prevalence in 
men than in women (41.8% vs 38.4% for any HPV; 
24.2% vs 19.9% for high-risk types), as well as a 
higher prevalence of oral HPV infection in men 
(9.1% vs 4.6%) [46, 49]. High-risk HPV prevalence 
remains substantial in young cohorts, including 
38% in southern Italy [49]. 
Persistent infection with high-risk HPV types is 
causally associated with more than 95% of cervical 
cancers and a significant proportion of other ano-
genital and oropharyngeal malignancies, with 
HPV-16 and HPV-18 accounting for the majority of 
cases [46, 50]. The highest cervical HPV preva-
lence is observed in regions such as sub-Saharan 
Africa (approximately 24%), particularly among 
women younger than 25 years [46, 51].
Hepatitis A virus (HAV), traditionally transmitted 
via the fecal–oral route, is increasingly recognized 
as an STI among MSM, primarily through oro-anal 
contact [7, 52]. Disease severity increases with age, 
with ~70% of adults developing symptomatic in-
fection [7].
Recent outbreaks in high-income countries have 
disproportionately affected young adult MSM, in-
cluding a ~294% increase in U.S. incidence (2016-
2018) and outbreaks across Europe, including 
~1,400 MSM-associated cases and a large Italian 
outbreak (513 cases) [52, 53]. Molecular analyses 
identified co-circulating genotype IA strains with 
evidence of intercontinental spread linked to in-
ternational travel and interconnected sexual net-
works [51].
The 2022–2024 mpox outbreak (clade IIb, lineage 
B.1) marked a shift toward predominantly sexual 
transmission, particularly among MSM. Over 
100,000 cases have been reported globally, with 
transmission linked to close physical and sexual 
contact, including condomless receptive anal in-
tercourse (adjusted OR ~5.4) [54]. American CDC 
data further indicate that sexual exposure is a key 
driver of infection, with significantly increased 
risk associated with condomless receptive anal in-
tercourse (adjusted OR ≈ 5.4) among sexually ac-
tive individuals aged 18-49 years [55]. Cases have 
primarily involved young and middle-aged 
adults, while adolescents (<18 years) accounted 
for only ~1% of infections, indicating concentra-
tion within adult sexual networks [55, 56].
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Trichomonas vaginalis and Bacterial Vaginosis
Trichomonas vaginalis is likely the most common 
non-viral STI worldwide, with an estimated 276 
million new cases annually [57]. Prevalence is 
highest among women, ranging from 5% to >20% 
in some populations, with global estimates of 5.3% 
in women and 0.6% in men aged 15–49 years. Inci-
dence is estimated at 40 per 1,000 women and 42 
per 1,000 men [9].
A major challenge in control is the high proportion 
of asymptomatic infections in both sexes, facilitat-
ing ongoing transmission [57]. Infection is associ-
ated with reproductive tract inflammation (vagi-
nitis, cervicitis, urethritis), adverse pregnancy out-
comes (preterm birth, low birth weight, premature 
rupture of membranes), and increased susceptibil-
ity to HIV and HSV-2. Treatment reduces HIV gen-
ital shedding in co-infected individuals. Epidemi-
ological evidence also suggests an association 
with cervical neoplasia (≈1.9-fold increased risk) 
and a possible, though inconsistent, link with 
prostate cancer [57]. 
Although bacterial vaginosis (BV) is not formally 
classified as an STI, substantial epidemiological 
and microbiological evidence indicates a strong 
association with sexual activity and increased risk 
of STI acquisition [58]. It is the most common 
cause of vaginal dysbiosis in reproductive-age 
women and is characterized by depletion of Lacto-
bacillus species and overgrowth of anaerobes such 
as Gardnerella vaginalis, leading to altered vaginal 
pH and impaired mucosal defenses [58]. Trans-
mission dynamics are influenced by penetrative 
and non-penetrative sexual contact, including 
oro-genital exposure [59]. Risk factors include 
smoking, douching, multiple partners, sex toy use, 
intrauterine contraception, antibiotic exposure, 
substance use, and partner-related factors [60]. 
BV is associated with approximately 1.8–1.9-fold 
increased risk of acquiring STIs such as C. tra-
chomatis and N. gonorrhoeae [61]. A randomized 
controlled trial demonstrated that partner treat-
ment significantly reduces recurrence (35% vs 63% 
at 12 weeks), supporting the role of sexual part-
ners as reservoirs [62]. Given its high prevalence 
in adolescents and its role as a cofactor for STI 
transmission, early recognition and management, 
including consideration of partner treatment, may 
be important for comprehensive STI prevention 
strategies.

Risk factors and vulnerable populations
Behavioral and Demographic Risk Factors  
and Social Determinants
Sexual risk behaviors remain the primary drivers 
of STI acquisition in adolescents, including early 
sexual debut, inconsistent condom use, multiple 
or concurrent partners, and limited sexual health 
knowledge [2].
Recent surveillance data indicate concerning 
trends in protective behaviors among adoles-
cents. A large international study from the WHO 
Health Behaviour in School-aged Children sur-
vey reported a decline in condom use among sex-
ually active adolescents between 2014 and 2022, 
with nearly 30% of adolescents reporting no con-
dom or contraceptive use during their last sexual 
intercourse, increasing transmission risk [63]. 
Substance use is a major determinant, with illicit 
drug use associated with more than threefold 
higher STI risk (aOR 3.10), and delinquent behav-
ior also increasing risk (aOR 2.31) [64]. Notably, 
chemsex is strongly associated with STI acquisi-
tion, particularly among MSM and young adults, 
with prevalence up to 33.8% in STI clinic popula-
tions and increased odds of syphilis (OR 1.74), 
gonorrhea (OR 1.78), and chlamydia (OR 1.43) 
[65, 66]. 
Demographic characteristics also influence STI 
risk within the youth population. Age gradients 
have been observed even within the typical high-
risk group of 15-24-year-olds. Young adults aged 
22-25 years demonstrate modestly higher odds of 
STI acquisition compared with those aged 18-21 
years (aOR 1.26; 95% CI 1.12-1.42), possibly reflect-
ing increased sexual network size and cumulative 
exposure over time [64]. 
Partnership status also influences risk, with higher 
odds among unmarried individuals (aOR 1.29) 
and, especially, among separated/divorced indi-
viduals (aOR 1.93), consistent with increased part-
ner turnover and concurrency [64]. 
Structural determinants, including socioeconomic 
status, healthcare access, stigma, and limited sex-
ual health literacy, contribute to delayed diagnosis 
and ongoing transmission [67]. Beyond traditional 
demographic variables, emerging evidence sug-
gests that mental health and psychosocial vulner-
ability may further increase susceptibility to STIs 
in young populations. A large nationwide cohort 
study published in 2024 found that adolescents 
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and young adults with borderline personality dis-
order had a markedly elevated risk of STI diagno-
sis compared with matched controls, highlighting 
the role of impulsivity, emotional dysregulation, 
and associated high-risk behaviors in shaping sex-
ual health outcomes [68]. 
Sexual network dynamics, including partner con-
currency and assortative mixing, are critical deter-
minants of transmission. Increasing use of digital 
platforms and geosocial applications is associated 
with higher partner numbers and condomless sex, 
although these tools also offer opportunities for 
interventions such as digital partner notification 
and targeted prevention [69].

Racial and ethnic disparities
Substantial racial and ethnic disparities persist, 
driven by structural inequities and differences in 
access to care. In the United States, non-Hispanic 
Black adolescents and young adults have signifi-
cantly higher STI risk (aOR ~1.7–1.8 vs White 
youth), even after adjustment for behavioral fac-
tors [64]. 
Surveillance data show markedly higher chla-
mydia rates among Black adolescents, with inci-
dence in females aged 15–19 exceeding 6,800 per 
100,000 compared with ~1,500 in White females, 
and rates among Black males more than nine-
fold higher than in White males. Similar dispar-
ities are observed for gonorrhea and syphilis 
[70]. 

Differences in healthcare access further contribute 
to disparities: Black youth are less likely to receive 
testing in primary care settings and more likely to 
be tested in emergency departments, reflecting in-
equities in preventive care access [71]. 

Gender and Sexual Minority Populations
Transgender and gender minority youth (TGMY) 
represent a highly vulnerable but understudied 
population. In a U.S. multicenter cohort (aged 16-
24 years), approximately one-third reported a life-
time history of non-HIV STIs, most commonly 
chlamydia (55%), syphilis (48%), and gonorrhea 
(47%) [72]. Transfeminine youth assigned male sex 
at birth demonstrated more than fourfold higher 
odds of STI diagnosis compared with transmascu-
line youth assigned female sex at birth (OR 4.06), 
while individuals identifying as nonbinary also 
showed significantly elevated STI risk, see Figure 
1 [72]. Structural barriers, including limited access 
to gender-affirming care, stigma, and lack of tai-
lored education, along with factors such as trans-
actional sex and housing instability, contribute to 
increased vulnerability [73]. 
MSM similarly experience high STI burden, with 
incidence rates in PrEP cohorts ranging from 1.8-
14.9 per 100 person-years for syphilis, 13.3-43 for 
gonorrhea, and 15.1-48.5 for chlamydia [74]. Ado-
lescent female sex workers represent another high-
risk group, with studies reporting up to 56.7% 
co-infection with multiple STI pathogens [75, 76]. 

Figure 1 
Risk factors  
in young adults 
associated with 
sexually transmitted 
infection acquisition. 

0 0,5 1 1,5 2 2,5 3 3,5 4 4,5

Transfeminine vs transmasculine

Illicit drug use vs non-users

Delinquent behavior vs no history

Black vs White

Age 22–25 vs 18–21

AOR

AOR
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Epidemiology of asymptomatic infections  
and screening implications
A major challenge in STI control among adoles-
cents is the high prevalence of asymptomatic in-
fections, limiting the effectiveness of syndromic 
management. Common STIs, including C. tra-
chomatis, N. gonorrhoeae, M. genitalium, and T. vagi-
nalis, are frequently asymptomatic, particularly in 
younger populations [11]. Population-based data 
highlights the magnitude of this issue. In a South 
African study, laboratory testing identified infec-
tions in 70.2% of young women and 10.4% of men, 
while only 16.2% of women reported symptoms, 
and nearly all infected men were asymptomatic. 
Symptom-based detection showed extremely low 
sensitivity (~14% in females, 0% in males) [77]. 
Chlamydia exemplifies this pattern, with 70–90% 
of infections in women and up to 50% in men 
asymptomatic, facilitating ongoing transmission 
and long-term complications [7, 11]. Similar rec-
ommendations have been adopted in European 
and WHO guidelines, emphasizing the use of 
NAATs due to their superior sensitivity and abili-
ty to detect infections at multiple anatomical sites. 

Prevention Strategies: Current Evidence  
and Effectiveness
Vaccination
Vaccination represents one of the most effective 
strategies for preventing STIs among adolescents 
and young adults. HPV vaccination has demon-
strated very high efficacy in preventing infection 
with vaccine-targeted HPV types, reaching ≥90% 
protection among individuals vaccinated prior to 
viral exposure [78]. The quadrivalent HPV vac-
cine, targeting HPV types 6, 11, 16, and 18, has 
been shown to reduce the incidence of genital 
warts by approximately 83% and cervical or vul-
var intraepithelial neoplasia by 78% [78].
Current immunization guidelines recommend rou-
tine HPV vaccination for adolescents aged 11–12 
years, with vaccination possible starting at age 9 
years and catch-up vaccination recommended 
through age 26 years for individuals not previous-
ly vaccinated [79]. For adults aged 27–45 years, 
vaccination may still provide benefit in selected 
cases and is therefore recommended based on 
shared clinical decision-making between patients 
and healthcare providers [79].
In addition to routine vaccination strategies, in-
creasing attention has been directed toward devel-

oping targeted programs for individuals who were 
not vaccinated in earlier cohorts. These include 
catch-up vaccination campaigns and the implemen-
tation of network-based models to improve vaccine 
uptake, particularly among adolescents and young 
adults who missed routine immunization [80]. Ef-
fective communication strategies also play a critical 
role in improving HPV vaccine acceptance. Evi-
dence suggests that tailored messaging, the use of 
trusted healthcare providers as messengers, and 
culturally sensitive communication approaches sig-
nificantly enhance vaccine uptake [81]. 
Despite the strong evidence supporting HPV vac-
cination, global vaccine coverage remains uneven. 
Between 2006 and 2014, HPV vaccination pro-
grams expanded substantially but were primarily 
implemented in high-income and upper-mid-
dle-income countries, while low-income coun-
tries, where the burden of cervical cancer is high-
est, have experienced limited vaccine access [82]. 
Global estimates indicate that fewer than 20% of 
girls worldwide have received the full HPV vac-
cine series, highlighting major inequities in pre-
vention efforts [48]. 
In addition to HPV vaccination, hepatitis B vacci-
nation remains a key strategy for preventing sexu-
ally transmitted HBV infection and its long-term 
complications, including chronic hepatitis and 
hepatocellular carcinoma. Universal childhood 
vaccination programs have markedly reduced in-
cidence in vaccinated cohorts [83].
Hepatitis A vaccination is also recommended for 
high-risk populations, particularly men who have 
sex with men, and has proven effective in reduc-
ing outbreak-related transmission and disease 
burden [84]. 
However, susceptibility remains high, with ap-
proximately 74% of U.S. adults ≥20 years lacking 
protective antibodies and low vaccine coverage 
among MSM (25-45%) [85]. 
Meningococcal B vaccines may confer partial 
cross-protection against N. gonorrhoeae. A pooled 
analysis of available observational studies suggests 
approximately 32.4% effectiveness against gonor-
rhea acquisition after a single vaccine dose [86], sup-
porting the hypothesis that shared antigenic struc-
tures between N. meningitidis and N. gonorrhoeae may 
induce cross-reactive immune responses [87].
Current strategies to mpox prevention rely on 
smallpox-derived vaccines, including ACAM2000, 
MVA-BN (Imvanex®/Jynneos®/Imvamune®), and 
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LC16m8 [4]. MVA-BN is preferred due to its fa-
vorable safety profile and is recommended for 
pre- and post-exposure prophylaxis; while it may 
not fully prevent infection, it reduces disease se-
verity and transmission. Immunogenicity studies 
show strong neutralizing responses after two dos-
es, though waning immunity may necessitate 
boosters. In contrast, ACAM2000 is associated 
with a higher risk of adverse events, and LC16m8, 
while promising, faces logistical limitations [4]. 

Pre-exposure Prophylaxis for HIV and other STIs
Pre-exposure prophylaxis (PrEP) is a highly effec-
tive HIV prevention strategy. The iPrEx trial 
demonstrated that daily oral tenofovir disoproxil 
fumarate/emtricitabine (TDF-FTC) reduced HIV 
acquisition by 44%, with >90% efficacy among ad-
herent individuals [88].
Event-driven (“on-demand”) PrEP, as shown in 
the IPERGAY trial, reduced incidence by ~86% 
among MSM [89].
Despite strong clinical evidence, PrEP uptake re-
mains suboptimal, particularly among popula-
tions experiencing the highest HIV burden. Barri-
ers to PrEP use include limited awareness, per-
ceived low personal risk, stigma from healthcare 
providers or peers, cost concerns, and distrust of 
healthcare systems [90]. These barriers are espe-
cially relevant for adolescents and young adults, 
who may face additional challenges such as limit-
ed access to confidential healthcare services and 
insurance coverage.
Recent advances include long-acting injectable 
PrEP options, such as cabotegravir, which demon-
strated superior efficacy compared with daily oral 
TDF-FTC in large randomized trials [91, 92]. These 
long-acting strategies may improve adherence 
and expand prevention options for young popula-
tions. Six-monthly lenacapavir and intravaginal 
dapivirine rings represent promising strategies to 
improve adherence and expand prevention op-
tions for young individuals at risk of HIV infection 
[93, 94]. Doxycycline post-exposure prophylaxis 
(Doxy-PEP) has demonstrated significant reduc-
tions in chlamydia and syphilis incidence when 
taken within 72 hours after exposure, although 
effectiveness against gonorrhea is variable due to 
resistance [95]. 
Another promising area involves vaccine develop-
ment for bacterial and viral STIs, including vac-
cines targeting C. trachomatis, N. gonorrhoeae, T. 

pallidum, and HSV. Although several candidates 
are currently in early-phase clinical trials, scientif-
ic challenges related to pathogen immune evasion 
and antigenic variability remain significant obsta-
cles [96]. Partner notification and treatment are 
essential components of STI control. However, im-
plementation among adolescents and young 
adults remains challenging. In a study examining 
the STI care cascade in South Africa, although 
100% of diagnosed individuals completed treat-
ment, only 74% notified a sexual partner, and just 
35% reported that partners received treatment 
[97]. Stigma, lack of knowledge about STIs, and 
concerns about relationship conflict represent 
common barriers to partner notification [97].

Screening and Testing Approaches
Regular screening remains a cornerstone of STI 
prevention among adolescents and young adults, 
particularly given the high prevalence of asymp-
tomatic infections described earlier. Advances in 
diagnostic technologies and testing strategies 
have expanded access to screening.
Access to confidential, youth-friendly sexual 
health services is a critical determinant of whether 
adolescents seek STI prevention, testing, and treat-
ment services. Confidentiality protections are par-
ticularly important for reproductive health servic-
es, including STI testing and treatment.
Adolescents frequently express concerns that STI 
diagnoses or testing may be disclosed to parents, 
which may discourage healthcare-seeking behav-
ior [98]. 
Youth-centered service models, including school-
based clinics, community outreach programs, and 
digital health interventions, have been shown to 
improve engagement with sexual health services 
among adolescents and young adults.
Self-collected specimens, including vaginal swabs 
and urine samples, have been shown to significant-
ly increase testing uptake. A systematic review and 
meta-analysis found that offering self-collection 
methods approximately doubled STI testing up-
take compared with facility-based testing, with a 
modest increase in case detection [99].
Similarly, HIV self-testing has emerged as a pow-
erful strategy to expand testing access. Meta-anal-
yses of randomized controlled trials demonstrate 
that providing self-testing kits results in approxi-
mately twice the testing frequency compared with 
standard testing services and leads to the identifi-
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cation of additional HIV-positive individuals 
without increasing sexual risk behaviors [100]. 
Community-based approaches further enhance 
case detection. Mobile testing services, home-
based testing programs, and index partner testing 
have been particularly effective in reaching popu-
lations that may face barriers to facility-based care. 
Among testing strategies evaluated across several 
programs, mobile testing had the highest propor-
tion of men, with approximately 50% of partici-
pants male, compared with lower participation 
rates in traditional clinic-based testing [101].

Behavioral and educational interventions
Comprehensive sexual education represents a 
fundamental component of STI prevention strate-
gies among adolescents. Evidence indicates that 
school-based comprehensive sex education pro-
grams significantly improve knowledge, attitudes, 
and preventive behaviors related to sexual health 
[102]. In contrast, analyses of state-level data in the 
United States demonstrated that states emphasiz-
ing abstinence-only education experienced higher 
teenage pregnancy rates, suggesting that these 
programs may be ineffective or even counterpro-
ductive [103].
Behavioral interventions based on established 
psychological frameworks also show promise. 
Stepped-care behavioral models, incorporating el-

ements such as communication skills training, as-
sertiveness training, and problem-solving strate-
gies, have demonstrated effectiveness in reducing 
STI risk behaviors and improving contraceptive 
use among adolescents [104]. 

n	 CONCLUSIONS

STIs remain a major global public health challenge, 
disproportionately affecting adolescents and 
young adults aged 15–24 years. This age group ac-
counts for a substantial proportion of new STI cas-
es worldwide, reflecting the combined influence of 
biological vulnerability, behavioral risk factors, 
and structural determinants such as limited access 
to sexual health services, stigma, and social inequi-
ties. The epidemiology of STIs among young peo-
ple is characterized by a high prevalence of asymp-
tomatic infections, particularly for pathogens such 
as C. trachomatis, N. gonorrhoeae, and M. genitalium, 
which significantly limits the effectiveness of 
symptom-based diagnostic strategies. As high-
lighted in this review, adolescents and young 
adults are also affected by marked disparities relat-
ed to gender, sexual orientation, socioeconomic 
status, and racial or ethnic background, with cer-
tain populations, including MSM, transgender 
youth, and young sex workers, experiencing a dis-
proportionately high burden of infection. Al-
though multiple effective prevention strategies are 
currently available, including vaccination, HIV 
PrEP prophylaxis, screening programs, behavioral 
interventions, and improved access to treatment, 
the implementation and uptake of these interven-
tions remain uneven across settings and popula-
tions. Expanding access to youth-friendly and con-
fidential sexual health services, increasing vaccine 
coverage, and promoting routine screening for 
asymptomatic infections are critical components of 
effective STI control strategies. 
Strengthening sexual health education, reducing 
stigma, and developing innovative prevention ap-
proaches tailored to the needs of young popula-
tions will be essential to achieve sustainable im-
provements in sexual health outcomes worldwide.
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