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ABSTRACT ARTICLE HISTORY

This review aimed to characterize adolescent vaccination schedules in publicly funded Received 11 February 2025
national immunization programs in Latin America and the Caribbean. The initial review  Revised 12 June 2025
identified vaccine type, target age and gender, dose schedule, and vaccination coverage Accepted 30 June 2025
rate (VCR) across 50 countries/territories in the region. A systematic review from KEYWORDS

January 2010-October 2023 was then conducted to identify primary data collection Adolescent; Latin America
studies reporting VCRs. Overall, 42 webpages and 23 primary studies were identified. and Caribbean; vaccines;
Among 47 countries/territories with >1 vaccine for adolescent immunization, human vaccine uptake; vaccination
papillomavirus (HPV) vaccine was included in 45, tetanus component vaccines in 43, and coverage; immunization
meningococcal vaccines in 10. Catch-up vaccination for hepatitis B in 17, and yellow

fever in all 13 endemic countries/territories. VCRs were primarily available for HPV. The

findings of this review underscore the need to prioritize adolescent vaccination, improve

accessibility, and strengthen tracking infrastructure to ensure comprehensive protection

of this age group across the region.

Introduction

Adolescence, defined by the World Health Organization (WHO) as the period between 10 and 19y, is
characterized by rapid physical, cognitive, and psychosocial development."* Health interventions tailored to
the unique needs of adolescents are essential for promoting physical and mental well-being, enabling
individuals to contribute meaningfully to society.” Among these interventions, immunization stands out
as one of the most cost-effective strategies for preventing diseases and reducing long-term healthcare
burdens.*”

In 2021, vaccine-preventable diseases accounted for a significant portion of the 1.5 million deaths among
adolescents and young adults globally.® To address this, health authorities - including the WHO - have long
recommended routine vaccination for adolescents against diseases such as diphtheria, tetanus, pertussis,
meningococcal disease, human papillomavirus (HPV), and hepatitis B. These recommendations are
informed by local epidemiological patterns and implementation feasibility."*”® For example, in Latin
America and the Caribbean, where yellow fever and dengue are endemic, these vaccines are incorporated
into adolescent national immunization programs (NIPs).” !
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Despite adolescents aged 9-19y comprising 17.2% of the population in Latin America and the
Caribbean, representing approximately 114 million young people, investment in adolescent health remains
limited."” This review aims to assess and characterize the status of adolescent vaccination schedules in
publicly funded NIPs in Latin America and the Caribbean. To the best of our knowledge, no previous review
has specifically addressed this topic in this region. Identifying gaps in current vaccination schedules is
crucial for informing strategies to enhance adolescent immunization programs.

Materials and methods

This review followed the 2020 Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement."® The protocol for the review was registered in PROSPERO.' Inclusion criteria
were outlined based on the PICOTS framework (Population, Intervention, Comparator, Outcome, Time,
and Study design; Supplementary Table S1). The population of interest was males and females aged 9-19y
eligible for vaccination in publicly funded NIPs in Latin America and the Caribbean. The lower age limit of
9 years was selected to capture HPV vaccination, which is offered from this age in some NIPs.” The
definition used for the Latin American and Caribbean region follows the United Nations Statistics
Division geoscheme, which is widely accepted for geographic analysis.'”> Of the 50 countries/territories in
the region, 42 report immunization data via the Pan American Health Organization (PAHO)-WHO
J/UNICEF Electronic Joint Reporting Form (e-JRF), accessible through the WHO Immunization
Portal.™'® Eight countries/territories do not report to e-JRF, and 13 are considered endemic for yellow
fever.'” There was no comparator in this study. Outcomes of interest included the type of vaccines included
in adolescent immunization programs, target age range and gender, recommended dose schedule, and
vaccination coverage rates (VCRs) for each vaccine. The review also examined the timeline and gender-
specific dynamics of HPV vaccine introduction, which initially targeted females before expanding to include
males. Puerto Rico and the United States (US) Virgin Islands were excluded from this review due to the
absence of universally government-funded adolescent vaccination programs. Programs limited to outbreak
response or targeting only high-risk populations were also excluded.

Search strategy and screening

Data collection was conducted in two stages: first, a structured search of web-based official sources (gray
literature); second, a systematic review of peer-reviewed studies. The first stage involved using Google to
gather immunization information from the WHO immunization data portal, PAHO, and official govern-
ment webpages. The goal was to characterize adolescent immunization schedules in publicly funded NIPs in
Latin America and the Caribbean. The search employed free-text terms and keywords such as country
names, “vaccine,” “vaccination,” “adolescent,” “immunization schedule,” “coverage,” and “uptake,” with
terms adapted to the official languages of each country (Supplementary Table S2). Identified websites
(Supplementary Table S3) were scanned for information on vaccines offered to adolescents in each
country’s NIP. These were then screened against the PICOTS criteria. In-country vaccine experts were
consulted to validate findings and to provide contextual insights. Consulted experts included Ministry of
Health focal points (n=2), academic experts (n=7), and representatives of pharmaceutical companies
supplying vaccines (1 = 8).

The second stage involved a systematic literature review to identify primary data collection studies
reporting VCR outcomes using individual-level data for the eligible population identified during the initial
structured review. As most VCR data from WHO, PAHO, and country-specific webpages are based on
administrative coverage, primary data collection studies can offer a more comprehensive understanding of
VCRs in the region.'®

To identify studies, bibliographic database searches were conducted via PubMed, Embase, Cochrane
Database of Systematic Reviews (CDSR), LILACS, and SCOPUS for studies published between January 2010
and October 2023. Comprehensive search strategies were developed using Boolean, truncation, and
proximity operators adapted for each database. Both free-text terms and controlled vocabulary were used,
including Medical Subject Headings [MeSH] for Pubmed, Emtree [EMB] for Embase, and Descriptores en
Ciencias de la Salud [DeCS] for LILACS (Supplementary Table S4). Reference lists of systematic reviews and
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Google Scholar were searched to identify additional peer-reviewed and gray literature. Searches were
conducted from September 2021-December 2021, with an update in October 2023 for peer-reviewed
literature and in December 2023 for gray literature. Titles and abstracts of articles were screened against
the PICOTS criteria by two independent reviewers (MR and CIP). Full-text articles of included abstracts
were then screened by the same reviewers, with discrepancies resolved by a third senior reviewer (MEP).

Data extraction and synthesis

All references were managed using reference management software. Data from online resources and
publications were extracted using a standardized Microsoft Excel spreadsheet by one reviewer (MR), and
verified by a second reviewer (CIP), with discrepancies resolved by a third senior reviewer (MEP).

From WHO, PAHO, and government webpages, extracted data included vaccine type, target age and
gender, dose schedule for each vaccine, and vaccination coverage. The most recent available data were used,
specifically 2023 for adolescent vaccination schedules and 2022 for official coverage validated by national
authorities. For HPV vaccination, WHO-UNICEF Estimates of National Immunization Coverage
(WUENIC) by age 15 was used to assess and compare VCRs across countries, following the cumulative,
cohort-based method recommended to assess completion of the HPV vaccine series by the end of the
primary target age group.'” Historical VCR data from official web-sources were reviewed and, where
necessary, aligned with the timeframes of the respective primary data collection studies to enable
comparison.9

For primary data collection studies reporting VCRs, extracted variables included: first author, year of
publication, study period, study location, region (municipality, state/department, country), gender, age of
eligible population, study design, vaccine type, sample size, and VCR. In cases of missing or incomplete
data, up to three attempts were made to contact the corresponding principal investigators.

Quality assessment of included articles

To assess the quality of the primary data collection studies, a modified version of the Newcastle-Ottawa
Quality Scale (NOS) for cross-sectional studies was used (Supplementary Table S5). Two independent
researchers (CIP and JCO) conducted the quality appraisal, with any discrepancies resolved through
consensus with a third reviewer (MR). The assessment covered three domains: (1) selection - representa-
tiveness of the sample, sample size, nonrespondents, and ascertainment of exposure; (2) comparability; and
(3) outcome - assessment of the outcome and statistical test. Studies were scored on a 10-point scale, with
predefined thresholds indicating quality: 9-10 (very good), 7-8 (good), 5-6 (satisfactory), and 0-4 (unsa-
tisfactory). Due to the nature of the data sources, formal quality assessment was not applied for the initial
structured review.

Results
Characteristics of publicly funded adolescent immunization programs

A total of 42 online documents provided information on the characteristics of publicly funded adolescent
immunization programs.”**"®' The WHO Immunization Data Portal was the primary source for vaccina-
tion schedules.” For countries and territories not reporting through the e-JRF, data were obtained from
country-specific governmental websites (Supplementary Table $3).>>*%*>*%4%>> Ag of 2023, 47 Latin
American and Caribbean countries/territories (41 reporting to the e-JRF and 6 not reporting) included at
least one vaccine in their publicly funded adolescent immunization program.

The characteristics of adolescent vaccination schedules in NIPs are detailed in Table 1 and Figure 1.
Routine HPV vaccination was included in 45 countries/territories, while 10 included meningococcal disease
vaccination (meningococcal C [MenC]/meningococcal ACWY [ACWY]). Booster doses were offered for
tetanus, either alone or in combination with diphtheria and pertussis components (tetanus toxoid and
diphtheria [Td] or tetanus toxoid, diphtheria, and acellular pertussis vaccine [Tdap]) in 43 countries/
territories, and for poliomyelitis (oral poliomyelitis vaccine [OPV]/intramuscular poliomyelitis vaccine



(panuruo?)

versvs ON 6 Adl 6 pL - L AMDY @o1 @oL AdH6 uayieepy JUIS
evarsy's ON 6 AdI 6 pL - 14! AMDYV (@ oL (@o1L AdHY snie1sng uis
(ezep

6 - ON Cl-Ll AdO 458" pL 81< - - (@ z1-11 (@ z1-L1 NdHY OHM) enn7 ejues
veb'sy - YH - - 6 dep] - L AMDY o(0) LT-6 o(0) LT-6 AdHY eqes
SEvEs SOA SO\ - - 4} pL - - - (1) €1-6 (1) €1-6 AdHY niad
w7 SOA YH - - v1-6 depy 8L< - - - @ v1-6 AdHY Aenbeieq
ov's 6S9A dH - - 0l dep) 8L< - - (@ ol (@olL AdHY tweued
ov'e - 4H - - oL pL - - - - -0 v1-0L AdHT enbeledN
6 - 4H Sl AdO Sl pL - - - (@€l @€l AdH6 1elIdSUOW
— - S9A - - S1= J1 - - - - (1) v1-6 AdHY 013
or'st - SOA €l-LL AdI €l-11 depy - 6L-0L JUSN (@ v1-11L (@ vL-LL NdHY anbiuiepy
PP - 4H - - Ti-LL pL - - - (1) v1-6 (¢/) 9z-6 AdHY edlewef
096 - dH - - L pL - - - - @zi-11 NdHY seinpuoy
p SIA SIA - - - - - - - o(€/0) 91-6 o(€/0) 91-6 AdHY euefno
65856 - 4H SL-£ Adl oL pL - - - - (@ o1-6 sp\dHY elewsleny
oz'sz - SOA €l-LL AdI €l-LL depy - 6L-0L JUsiy @ wL-11L @ vL-LL AdHY adnojapenn
6 - 4H Sl-vL AdO Sl-vl pL 81< - - (@olL-6 () oL-6 NdH6 epeuain
worse  SPA SaA €l-1L Adl €L-11 dep] - 61-0L Jus @ vL-LL @ vL-LL AdHY eueing youal4
8c'6 - 4H - - ol pL - - - (@oL's (@ o1-6 AdHY JopeAjes |3
/€% SOA 4H - - Sl pL 8l< - - - (@6 pN\dHY Jopend3
6 - dH - - - - - - - - (@ v1-6 AdHY dlignday uedjuiwoq
6 - S9A cl-otl AdO cl-ol pL 81< - - (-t (L zi-t AdHY esjulwoq
svrsy's T 4H - - ol pL - - - (@ oL-6 (@ 01-6 AdHY oedein)
6 - 4H 6 AdO 14 1 - - - - - - eqn)
L6 - dH - - 0l pL - - - - (@o1L AdHY ey e1so)
056 653A 4H - - - - - - - ()6 (1) £1-6 AdHY eIquo|0)
0c'67'6 6S9A dH - - €l dep) 0L-¢ - - (@ vi-6 (@ v1-6 o\dHY dud
76 - 4H - - 9l-tL depy 8l< - - - (@z1-11 AdHY spuejs| uew£e)
87176 SIA SO\ - - VAS Pl - rl-LL AMDYV (@ vi-6 (@ v1-6 AdHY |izeig
vabsy - 4H €L-11 Adl 6 J1 - L AMDY @6 @6 AdHY aleuog
19% 4H - - 6L pL - - - - (1ot AdHY elAljog
76 - 4H - - 8l-LL depy 8l< - - o(€/7) 9T-11 o(€/7) 9211 NdHY epnuiag
ve's - 4H 4] Adl 4] pL - - - (1) v1-6 (1) v1-6 AdH6 9zi|dg
. - S9A LL-0L AdO LL-0L J1 - - - (1) 0z-6 (1) 0z-6 AdHY sopeqg.eg
6 - 4H - - 4} depy - - - (@z1-6 (Q)z1-6 AdHY seweyeg
versvs 4H oL AdI oL dep] 8L< - - - (@ oL-6 AdHY eqniy
osgezse BSOA  SOA - - Ll dep] - Ll AMOY (@ 81L-LL @ ve-LL sq\dHY eunuably
6 - S9A Sl AdO Sl pL 81< - - o(€/7) 92-6 o(€/7) 92-6 AdHY epng.eg 7 enbiuy

¥ 6 - SIA Sl AdO Sl pL 8L< - - - (@) 51-6 AdHY el|inbuy

_Aln 92IN0S  JIN3Y q [GLEEN) adA| (s183A) adA) (s183) (s183A) adA) (sasoq (sasoq adA| Auno)

w MO[|9A  ShiredaH oby 10648 oby 1961e] oby 1961e] oby 1961e] #) sojey aby 19b1e] #) sojewa aby 1abue|

M afwoljod sissnuad ezuanpu| |e22020bUlUB AdH

M ‘enayydiq ‘snuela] Jeuoseas

uoneupdea dn-ydyed UOIBUIIIRA 4315009 UOI1BUIIIRA BUIINOY

"€707 ‘ueaqqued) 3yl pue eduawWy uneT ulyum sweiboid jeuoneu papuny Apignd ur sabe 19bie} pue s|NPaYds SUDIBA JUIDSI|OPY L d|qel



HUMAN VACCINES & IMMUNOTHERAPEUTICS . 5

‘obeqo] 1 pepiuli] ul £ 71— pue eunuabiy

uo A | | 1e 1935004, ‘seale dlwapua ul A|uQ, ‘20 Ul skog 0} uoisuedxa padunouuy, ‘yz0g Ul 350p 3UO 0} YdJIMS padUNouUUY, 610T 404 3|qe|leAe e1eq, 4707 Ul AdH6 03 AdHb WOI) YDUMS padunouuy,, ‘sieak §1 < 10 sasop €,
‘uonejndod ysu-ybiy Joy Ajuo :yH ‘auddea oljod pajeandeu| ;Ad] ‘duiddea siiRAwolod [e1o (A\JO ‘Duiddea sissnuad Jejnjjade pue ‘esayiydip ‘snueis) :dep] ‘aupdea
eldyydip pue snueidl ipJ ‘BUIddBA SNURID| ] AMDY dUIDIRA [e220006UIUSW TAMDY ‘BUIDIRA D [eID0d06UIUSW DU ‘BuiddeA sniiaewo|ided uewny jusjeA_uOU (\dH6 ‘duiddeA sniiaewoljided uewny juajealpenb AdHy

6 - dH - - 14! pL - Sl JUSIN - @ai-11 AdHY spueys| uibaiA ysiug
256 SIA oN - - oL pL - - - - - - 2[NZAUIA
68 - S9A - - LL dep] gL< - - o(€/T) 9T-1LL o(€/0) 9T-LL AdHY Aenbnun
6 - SOA - - Ll pL 81< - - Q) 9T-11L o€/7) 9C-1L AdHY  Spugjs| sodie) 1 syiny
6 6,59A SO\ - - (45 pL 8L< - - o(€/7) 92-6 o(€/0) S¥-6 AdHY obeqoy g pepiui]
6 5SOA dH - - - - 8l< - - - (@¢€l-tL AdHY sweuuns
SauIpeualn
6 - SOA - - oL pL - - - - (@Ti-11 NdHY § JUSDUIA 1S
6 - SOA 9l AdO 9l pL - - - @11 @11 AdHY SIAON R SHIN 1S
92IN0S  JIN3Y q (s183A) adA| (s183)) adA) (s183) (s183) adA) (sasoq (sasoq adA) Auno)
MOJ||I9A shieday aby 19bie] 9by 10b1e] oby 10b1e] 9by 10b1e] #) s9le| aby 19b.1e) #) S9jewa aby 1361e]
2fwoljod sissnyad ezuanpuj |e33030bUlUB|N AdH
‘enayydiq ‘snuela| |euoseas

uoneupdea dn-ypied

uofeUIIRA 1315009

UOII_UIDDRA BUIINOY

‘(panuiuod) L d|qeL



6 M. ROJAS ET AL.

a. By type of vaccine | [ Anguilla®
Belizeb [ Bahamas | [ Antigua and Barbuda b
elize i
Honduras % Domini Republi 7 B Aruba®
e % Dominican Republic =71 [ Barbados®
exico e §
_____ 5 : ['] Bermuda
Cubaa,b@amiui :4 B Bonaireb
b = | ! !
Guatemala , | . [l British Virgin Islands
El Salvadol Suriname "9

r ) ela i :
Nicaragua / : . French Guiana® [ Cayman Islands
Costa Rica < | [1] Curagao

Panama ] Dominicab
Colombia / . | 7] Grenada b
Peru !
Ecuador ‘| Guadeloupe ®
;  Martinique®
[] Montserrat?
| W Saba

I HPV, MenC/ACWY, Td/Tdap —
HPV, Td/Tdap
l—l Td/Tdap Argentina

HPV

| M Sint Eustatius b

M Sint Maarten®

[7] Turks and Caicos

! [] St.Kittsand Nevis®

| [ Saint Lucia®

[7] St. Vincent and the Grenadines
o { [ Trinidad and Tobago

O Anguia
B Bahamas B Antigua and Barbuda
’ [ Aruba
Madice - .\Dominican Republic 7 M Barbados
G LA 5 e | M Bermuda
\ _-T’k i it [l Bonaire
Guatemala HCuba [0 British Virgin Islands

ElSaIvador enea - Suriname | [ Cayman Islands
Nicaragua //( French Guiana B Curagao
Costa Rica '
! M Dominica
M Grenada
Il Guadeloupe
Il Martinique
M Montserrat
| W Saba
, ! W Sint Eustatius
Uruguay B Sint Marten
M Turks and Caicos
| W St.Kitts and Nevis
M Saint Lucia
[7] St. Vincent and the Grenadines
M Trinidad and Tobago

b. HPV vaccine by sex

Belize
Honduras

Panama

Colombia
Ecuador<

- Gender neutral vaccination

Only-female vaccination

I No HPV vaccination

Paraguay

Figure 1. Adolescent immunization schedule in national immunization programs in Latin America and the Caribbean by
type of vaccines, 2023. ®Cuba has only tetanus toxoid component; ®Countries that offer IPV/OPV booster or catch-up as part
of adolescent schedule; “Starting GNV in 2024 GNV: gender-neutral vaccination (females and males); HPV: Human
papillomavirus vaccine; ACWY: Meningococcal group A, C, W-135 and Y conjugate vaccine; Td: tetanus and diphtheria
toxoid vaccine; Tdap: tetanus and diphtheria toxoid and acellular pertussis vaccine.

[IPV]) in 18 countries/territories. Catch-up vaccinations were available for hepatitis B in 17 countries/
territories and for yellow fever in all 13 endemic countries/territories. Although adolescents fall within the
eligible age range, seasonal influenza vaccination is not explicitly included in adolescent immunization
schedules. In the region, it is included in the Chilean childhood program for children aged 5-10y, and in
adult programs targeting individuals over 18 years in 16 countries/territories.
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HPV vaccination was first introduced in Bermuda in 2007, with most countries/territories launching
their programs between 2012 and 2019. These initial programs predominantly targeted females, using
either the bivalent or quadrivalent vaccine, and were generally recommended for individuals aged 9-14
y. In 11 countries, eligibility was extended to those older than 15years. As programs evolved, 20
countries expanded vaccination to include males, with a notable acceleration in gender-neutral adoption
from 2019 to 2023. By the end of 2023, two-thirds of HPV vaccination programs (30 of 45 countries)
were gender-neutral. In 10 countries/territories, vaccination was introduced for both genders simulta-
neously, while in others, there was an average 6.2-year gap between the introduction of vaccination for
females and males (Table 1; Figure 2). Regarding vaccine type, the majority of countries that initially
used the bivalent vaccine transitioned to the quadrivalent vaccine over time. By 2023, 40 of 45
countries/territories had adopted the quadrivalent vaccine, four used or announced switching to
nonavalent vaccines (Argentina, Belize, Monserrat, and Sint Maarten) and one used the bivalent vaccine
(Nicaragua) (Figure 2). In terms of the number of age cohorts included in the HPV vaccination
programs, 10 countries/territories offered vaccination to a single age cohort, whereas 35 implemented
multi-age cohort strategies.

Among the 10 countries/territories with MenC/ACWY in the NIP, it was offered to adolescents aged
between 10-19y. For the 43 countries/territories with Td/Tdap, the recommended age for a booster dose
ranged between 9-16y. Argentina and Trinidad and Tobago recommended a yellow fever booster dose
during adolescence, restricted to endemic areas, at 11 y and 9-12'y, respectively.

The only VCR reported on the e-JRF was for HPV vaccine, which also had the most widespread
availability in web-based official sources. In 2022, a total of 32 countries reported national HPV VCRs
via the WHO Immunization Data Portal, while 6 countries/territories provided data through country-
specific governmental webpages (Table 2). Subnational HPV VCR data were accessible for governmental
webpages in Argentina, Brazil, and Chile.”****

Among the 22 countries that reported HPV vaccination rates by age 15 for either the first or last dose, 20
showed a notable drop in coverage for the final dose, with declines ranging from 2.0% to 42%. In the 9
countries that reported rates for both genders, males consistently had lower vaccination rates than females,
especially for the final dose. Among females, 68.2% (15 of 22 countries) reported first-dose coverage above
50%, and 54.5% (12 of 22 countries) reported final-dose coverage above 50%. In contrast, among males, only
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Figure 2. Evolution of the HPV vaccination by year, gender, and country. *Started with bivalent HPV vaccine in the national
immunization program and later switched to quadrivalent HPV vaccine. BR: British; HPV: human papillomavirus vaccine; St:
Saint.
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Table 2. Vaccination coverage rates for adolescents in National Immunization Programs within Latin America and the
Caribbean, 2022.

Td/ Yellow
HPV Female HPV Male Tdap Meningococcal Fever
Final Last Dose Final First Dose  Last Dose
dose First Dose by by Age 15  dose by Age 15 by Age 15

Country (0OC)  Age 15(WUENIC) (WUENIC)  (0C)  (WUENIC)  (WUENIC)  OC oC OC  Source
Anguilla 60.1% NR NR NR NR NR NR NR NR °
Antigua & 2% — — 1% — — NR NR NR o

Barbuda
Argentina 54.3% 93% 71.0% 47.6% 79.0% 540%  81.2% NR 60.2% o
Aruba 59.7% NR NR — — — 80.3% NR NR °
Bahamas NR 18% 8.0% NR 18.0% 8.0% NR NR NR o
Barbados 43.5% 65% 27.0% 50.4% 60.0% 18.0% NR NR NR °
Belize 42.1% 76% 59.0% 30.3% 18.0% 15.0% NR NR NR o
Bolivia 47.7% 82% 69.0% — — — NR NR NR °
Bonaire 16.4% NR NR NR NR NR 54.5% NR NR 9
Brazil 57.7% 84% 69.0% 21.7% 63.0% 47.0% NR NR NR °
Chile 32.3% 85% 73.0% 30.6% NR NR NR NR NR o
Colombia 10.5% 42% 24.0% NR — — NR NR NR °
Costa Rica 69.5% NR NR NR — — NR NR NR o
Dominica 85.4% NR NR 87.4% — — NR NR NR o
Dominican 26.5% 65% 40.0% NR — — NR NR NR o

Republic
Ecuador 52.4% 99% 95.0% NR — — NR NR NR o
El Salvador 28.1% NR NR NR — — NR NR NR o
Grenada NR NR NR NR — — NR NR NR °
Guadeloupe NR NR NR NR — — NR  MenC: 73% (10-14 NR 2

y); 48% (15-19'y)
Guatemala 92.3% 89% 71.0% NR — — NR NR NR K
Guyana 29.0% 44% 22.0% 29.0% 30.0% 5.0% NR NR NR o
Honduras 50.1% 88% 57.0% NR — — NR NR NR °
Jamaica 6.2% 21% 16.0% NR — — NR NR NR °
Martinique NR NR NR NR — — NR  MenC: 60.2% (10-14  NR 2
y); 34% (15-19'y)

Mexico 48.0% 99% 99.0% NR — — NR NR NR °
Panama “(.0% 81% 71.0% 59% 75.0% 66.0% NR NR NR o
Paraguay 5.3% 77% 72.0% NR — — NR NR NR K
Peru 74.8% 68% 66.0% NR — — NR NR NR o
Saba NR NR NR NR — — 88.9% ACWY: 62.5% NR 49
Sint Eustatius ~ 54.5% NR NR NR — — 72.2% ACWY: 6.5% NR 9
Santa Lucia 76.0% NR NR 63.7% — — NR NR NR K
St Kitts & 71.9% NR NR 71.8% — — NR NR NR o

Nevis
St Vincent & NR 18% 4.0% NR — — NR NR NR o

Grenadines
Suriname 13.1% 34% 34.0% NR — — NR NR NR °
Trinidad & NR 28% 13.0% NR 28.0% 13.0% NR NR NR o

Tobago
Turks & 77.7% NR NR 58.0% — — NR NR NR o

Caicos

Islands
Uruguay 29.6% 70% 48.0% 18.3% 45.0% 23.0% NR NR NR °
British Virgin ~ 17.7% NR NR NR — — NR NR NR o

Islands

HPV: human papillomavirus vaccines; IPV: Inactivated polio vaccine; MenC: meningococcal C vaccine; ACWY: meningococcal vaccine ACWY; OC,
official coverage; OPV: oral poliomyelitis vaccine; St: Saint; Td: tetanus toxoid and diphtheria; Tdap: Tetanus toxoid, diphtheria, and acellular
pertussis vaccine; YF: yellow fever vaccine. WUENIC, WHO-UNICEF Estimates of National Immunization Coverage.

No VCR reported for any vaccine in adolescent schedule for Bermuda, Cayman Islands, Cuba, Curacao, French Guiana, Montserrat, Nicaragua, Sint
Maarten and Venezuela.

44.4% (4/9 countries) reported first-dose coverage above 50%, and just 22.2% (2 of 9 countries) reported
final-dose coverage above 50%.

VCRs for other adolescent vaccines were limited and inconsistently reported, available from country-
specific websites. Td/Tdap VCRs were reported in five countries, with rates ranging from 54.5%
(Bonaire) to 88.9% (Saba). MenC/ACWY VCRs were reported in four countries, ranging from 6.5%
(Sint Eustatius) to 72.9% (Guadeloupe). Yellow fever booster VCR from Argentina were obtained from
the official government website.
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Studies containing primary data on vaccination coverage rates

The systematic search identified 13,728 articles, of which 316 were reviewed in full text. The PRISMA flow
diagram is shown in Supplementary Figure S1 and the excluded articles are listed in Supplementary Table S6.
A total of 23 cross-sectional studies conducted between 2011 and 2022 met the eligibility criteria and were
included (Table 3 and Supplementary Appendix 1).9>7%*

Most studies (18 of 23) were conducted in Brazil, followed by Mexico (2 studies), Argentina (1 study), French
Guiana (1 study) and Uruguay (1 study). Among the included studies, six were population-based surveys: two
conducted in Brazil (the Brazilian National Adolescent School-Based Health Survey — PeNSE 2015 and 2019),
two in Mexico (Mexican National Health and Nutrition Survey - ENSANUT 2012 and 2022), and one in French
Guiana (via the national health insurance system). The remaining 17 studies assessed VCR at subnational or local
level, and most were conducted in schools or health community centers.

VCRs were most frequently reported for HPV (18 studies), followed by hepatitis B (7 studies), Td/Tdap
(5 studies), MenC/ACWY (2 studies), OPV/IPV (1 study), and yellow fever (1 study). The most frequently
used instrument to confirm vaccination status was the vaccination card, used in 13 studies, either alone (10
studies) or supplemented by self or parent reported survey (3 studies). There was a trend of reduction of
VCRs in all vaccines over time. In all eight studies that reported VCRs by gender, males consistently had
lower coverage than females, particularly for HPV vaccine. Among the six studies that assessed HPV series
completion (5 from Brazil and 1 from Uruguay), a substantial drop in coverage was observed between the
first and second doses, with declines ranging from 11.3% to 31%.

The comparison between national HPV VCR for 21 dose from primary data collection studies and
administrative data reported via the WHO Immunization Portal revealed notable discrepancies in both
Brazil and Mexico. In Brazil, the PeNSE survey reported higher coverage: 83.5% in 2015 and 76.0%
(females) and 49.1% (males) in 2019, compared to 75%, 68%, and 48%, respectively, in administrative
data. Other primary studies conducted between 2014-2016 at regional or local levels in Brazil showed
varying VCR from 46.1% to 96.5%. In contrast, Mexico’s ENSANUT 2022 reported 69.1% coverage among
15-year-old females, while administrative data from WHO Immunization portal indicated 99%.

While most studies were rated as good or very good quality, common limitations included insufficient
reporting on non-respondents and lack of detail in statistical analysis (Supplementary Table S7).

Discussion

This review provides a comprehensive overview of adolescent vaccination schedules and coverage rates
across Latin America and the Caribbean, offering valuable insights into areas requiring further attention
and improvement. While most countries in the region have incorporated at least one vaccine into their
publicly funded adolescent immunization programs, the availability, quality, and consistency of VCR data
remain highly variable across vaccines and countries/territories.

HPV vaccination was the most widely implemented adolescent immunization initiative in the region,
followed by Td/Tdap; aligned with WHO and PAHO strong endorsement based on cost-effectiveness and
public health impact."® However, despite broad adoption, coverage remains suboptimal for all vaccines.
Notably, among countries reporting HPV VCRs by age 15, a consistent drop was observed between the first
and final doses, with males showing notably lower coverage than females. These trends were consistently
observed across administrative VCR data from the WHO immunization portal and primary data collection
studies, reinforcing the robustness of this finding.

Several factors may contribute to the lower VCR in adolescent males globally.*>*® Firstly, parents often lack
sufficient knowledge about the importance of vaccination for their sons and may perceive them to be at lower risk
of HPV -related diseases.”*”> Cultural factors and societal norms also play a role, as there is a historical belief that
HPV is solely a problem for women.®’ In addition, health professionals may have knowledge gaps regarding the
effects of HPV on adolescent health and the benefits of the vaccine for males.®”® To address these barriers, it is
crucial to promote accurate information and raise awareness about the benefits of HPV vaccination for males.
Culturally sensitive educational initiatives can challenge misconceptions and provide accurate information about
the risks and benefits of HPV vaccination in males.
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The relatively higher availability of HPV VCR data, compared to other adolescent vaccines, is largely
due to the structured reporting requirements of the WHO/UNICEF e-JRF, which mandates HPV
coverage reporting from all WHO Member States. In contrast, VCR data for other adolescent vac-
cines—such as Td/Tdap, MenC/ACWY, and yellow fever—are limited and inconsistently reported,
available from country-specific websites. This lack of data limits the ability to identify equity gaps
and implement targeted interventions to improve coverage. The experience of United States demon-
strates that improving the granularity, timeliness, and accuracy of VCR measurement can lead to
substantial gains in vaccine uptake and reductions in vaccine-preventable diseases.'®*” Similar invest-
ments in data infrastructure and reporting mechanisms in Latin America and the Caribbean are
essential to enhance program performance, accountability, and health outcomes.

Sustained efforts are needed to ensure equitable access to vaccines across gender, geography, and socio-
economic backgrounds. Programmatic models, such as Argentina’s birth cohort eligibility for HPV vaccination,
Brazil's universal hepatitis B catch-up, and PAHO’s Technical Advisory Group (TAG) recommendation for
HPV vaccination catch-up for adolescents aged 9-18 y, including males, older female cohorts, and immuno-
compromised individuals—offer valuable guidance for closing immunization gaps across the region.”>**"!
Additionally, epidemiological needs should guide the introduction of new vaccines in the NIP like dengue.

Historically, immunization efforts in Latin America and the Caribbean have largely focused on childhood
vaccination, resulting in successful control of diseases such as polio, measles, and rubella.”> However, there is now
a need to extend these efforts to adolescent and young adults, in line with the WHO?’s life-course vaccination
framework.” School- or community-based campaigns have been proven effective in reaching this group,
especially when supported by intersectoral collaboration and health education. Countries such as Chile and
Panama highlight the success of centrally coordinated school-based programs, which enhance access and build
trust through structured health promotion.” Additionally, adolescent-friendly services that meet global quality
standards and integrate immunization, education, nutrition, and mental health are critical pillars for achieving
the 2030 Sustainable Development Goals.”*

Several limitations should be considered. First, interpreting the reported VCRs requires caution due to the
methodological differences across countries and over time. Variability in program funding, reporting systems,
and data collection methods can affect the accuracy of coverage estimates. In some cases, countries/territories in
the region reported rates exceeding 100% due to the use of programmatic targets instead of actual eligible
population figures as denominators, leading to inflated coverage. Second, many studies highlighted challenges in
obtaining vaccination cards from adolescents, often relying on self-reported data, which may be subject to recall
bias. Third, the limited number of primary data collection studies outside Brazil restricts generalizability of
findings across the broader Latin American and Caribbean region.

Overall, this review provides a comprehensive overview of vaccination for adolescents in Latin America and
the Caribbean, highlighting critical areas for action. Key priorities include expanding vaccination to reach
additional adolescent cohorts, implementing catch-up strategies for missed doses, and enhancing community
engagement to improve vaccine acceptance and uptake. Strengthening national vaccination registries and
ensuring timely, detailed assessments of VCRs across all adolescent vaccines are also essential. By addressing
these gaps and leveraging regional collaboration among communities, civil societies, and health authorities, and
both public and private sectors, countries/territories in Latin America and the Caribbean can build more resilient,
equitable, and effective adolescent immunization programs - laying the foundation for healthier generations to
come.

Conclusion

This review provides country-specific insights to support researchers and policymakers in Latin America and
the Caribbean in planning and strengthening adolescent vaccination programs. It highlights the urgent need
to enhance vaccine accessibility, data tracking infrastructure, and reporting systems to ensure all adolescents
are adequately protected. Strengthening policies and establishing robust evaluation metrics are essential to
increasing uptake and monitoring progress. Achieving these goals will require coordinated efforts among
governments, health authorities, and civil society aligned with the United Nation's 2030 vision: A world where
everyone, everywhere, at every age, fully benefits from vaccines for good health and well-being.
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