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Lead exposure remains a persistent public health problem, with direct
implications for reproductive and child health. Toxic and bioaccumulative, the
metal persists in the environment due to historical use in fuels, paints, and
ceramics, as well as industrial and mining activities. The aim of this study was
to synthesize recent evidence on lead exposure in children from Latin
America and the Caribbean (LAC), assessing outcomes related to human
reproduction. A literature review was conducted according to PRISMA
guidelines on the PubMed, Web of Science, and LILACS databases, covering
the period from January 1, 2022, to January 30, 2026. The search was carried
out on January 30, 2026, and only original articles in English, Portuguese, and
Spanish were included. 165 studies were identified, of which 22 met the
inclusion criteria. Four studies evaluated maternal exposure during pregnancy,
while the remaining publications addressed exposures during childhood or in
the general population. Some children participating in the included studies
had blood lead levels exceeding the international reference value of
35ug-dL”l.  Glazed ceramics, mining activities, improper e-waste
management, and water and soil contamination emerged as the main
exposure sources. Negative effects included cognitive deficits, learning
difficulties, behavioral changes, and, in some contexts, juvenile delinquency.
Despite regulatory advances and updated reference values, shortcomings
remain, such as a lack of systematic biomonitoring and longitudinal studies.
Reproductive effects beyond childhood remain, such as premature births and
low birth weight. With no safe level, defining priorities for reproductive, child,
and intergenerational health in LAC is paramount.
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1 Introduction

Lead is a toxic metal, and human exposure is considered one
of the most persistent and serious public health problems globally,
with direct implications for child and reproductive health. For
women of reproductive age, lead affects the body through
premature birth, spontaneous abortions (1), infertility (2), pre-
eclampsia (3), and increased Blood Lead Levels (BLL) during
menstruation due to bone lead mobilization (4). In men,
exposure reduces sperm concentration, motility, morphology
and fertility (5, 6).

Reproductive-age women, especially during pregnancy or
lactation, are highly vulnerable to lead due to physiological,
environmental and social factors (7). Lead accumulates in bone
(8) and is released during pregnancy, crossing the placenta and
exposing the fetus during critical development, reflecting
intergenerational exposure.

Although no safe BLL has been identified (9, 10), public health
agencies use reference values to guide surveillance and
interventions. The Centers for Disease Control and Prevention
(CDC) recommends that BLL during pregnancy not exceed
5 ug-dL™", with regular monitoring if exceeded (8). For children,
the CDC updated the blood lead reference value from 5.0 to
35ugdL™" as a surveillance benchmark, not a toxicity
threshold, to identify children with higher BLL than peers (11).

In early childhood, lead exposure affects physiological and
behavioral development of the nervous (12) and gastrointestinal
(8) systems. Exploratory behaviors increase ingestion of lead-
contaminated dust and soil (13). Neurotoxicity is the main
concern, with strong evidence linking lead exposure to cognitive
deficits (8, 14), lower school performance, learning difficulties
(15, 16), attention problems (16), hyperactivity (9), and
antisocial behaviors (9, 14).

At higher exposure levels, lead toxicity presents as overt
clinical disease. Classical lead poisoning (saturnism) causes
severe outcomes (abdominal pain, seizures, neurological
impairment, and coma), typically at markedly elevated BLL. In
clinical practice, BLLs >45 ug-dL™' indicate severe poisoning
requiring immediate intervention, including chelation therapy
(11, 17). While high-dose effects are well established, chronic
low-level exposure, often

asymptomatic, is increasingly

recognized for causing long-term developmental and
neurological harm, particularly in children (17).

Therefore, this work synthesizes available scientific evidence
on the impacts of lead exposure on reproductive health and
child development in LAC. The findings can inform stakeholder
decision-making on lead toxicity from pregnancy through

adolescence, reinforcing its ongoing public health relevance.

2 Methodology

A literature review was conducted following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) methodology (18), covering January 1, 2022, to
January 30, 2026, in PubMed, Lilacs, and Web of Science, using
descriptors including “Lead/blood,” “Child,” and “Latin America
OR Caribbean Region”. Searches were performed on January 30,
2026. Strategies are detailed in Supplementary Table SI.
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Only original studies of mother—child dyads or children aged
0-18 years living in LAC, published in English, Portuguese, or
Spanish, that reported capillary or venous BLL biomonitoring
were included. Theses, dissertations, reviews, and commentaries
were excluded.

Two authors (MB, ELSCL) performed blinded selection of
retrieved studies, applying pre-established inclusion and
exclusion criteria. Disagreements were resolved by a third
reviewer (ECP). Authors of included studies were contacted
when additional data were needed. The review was conducted
using the Rayyan platform (19) and

PROSPERO platform (CRD420251086114).

registered in the

3 Results
3.1 Overview

Of 165 studies identified, 99 were excluded for not meeting the
inclusion criteria, leaving 22 included in the review. Results are
summarized in Table 1, and the selection flowchart appears in
the Supplementary Material S1.

Mexico accounted for the largest share of included studies on
childhood and reproductive/pregnancy lead exposure (n=11;
50%), followed by Uruguay (n=5; 22.7%) and Argentina (n=2;
9.1%). The remaining studies were conducted in other LAC
countries, including Brazil, Chile, Peru, and Jamaica, each
contributing one study (n=1; 4.5%). Four studies examined
maternal exposure during pregnancy and its effects on child
health. The geographic distribution of included studies is shown
in Figure 1.

3.2 Sources of lead exposure

Multiple lead exposure sources were identified. In Mexico, a
national survey showed that glazed ceramics with lead-based
enamel remain one of the main sources of exposure (20).
in Brazil, this identified in
communities where artisanal production of ceramic utensils

Similarly, sources was also
remains part of cultural practice (13).
Téllez-Rojo et al. (21) and Bautista-Arredondo et al. (22)
reported para-occupational exposure from family members
working with lead sources such as industrial activities, metal
processing, recycling, and e-waste, which remain important
exposure routes alongside glazed ceramics in Mexico.
Additionally, Rios-Sanchez et al. (23) conducted a longitudinal
children and
adolescents living within 2 km of a large metallurgical smelter
and reported a decline in BLL between 2010 and 2022, although
median concentrations remained elevated, decreasing from 5.1
to 3.3 ug.dL™' between 2010 and 2022, with the highest levels

observed in 1-year-old children (median: 5.5 ug.dL™"). Studies in

epidemiological surveillance study among

Uruguay reported concentrations of about 2.0 ug.dL™" between
2015 and 2019 among children living near metallurgical and
metal-waste industries. Agudelo et al. (24) found an average
BLL of 4.0ugdL™", linked to environmental contamination
exceeding CDC values

from industrial reference

(3.5 ug.dL™h) (11).

waste,
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TABLE 1 Studies describing BLLs in Latin American mothers and children, or in children only, published between January-2022 to January-2026.

Number (N) and
age of children

(year of blood
collection)

Descriptive characteristics
of exposure or non-
exposure

Sample
type

Geometric mean (GM) or

Arithmetic mean (AM) or

Median of BLL (IC 95% or
range, or SD)

Bibliographic
reference

residential neighborhoods located
within a 2 km radius of a metallurgical

industry

Argentina N=131 1-6 years Cross-sectional study. Children living Venous GM: 1.90 pg.dL™" Disalvo et al. (2022)
(La Plata) (2014-2015) in La Plata and suburban areas near blood (27)

major industrial oil refinery sites in

South America.
Argentina N =392 1-6 years Cross-sectional study. Exposure Venous Overall GM: 1.96 pg.dL™" Disalvo et al. (2025)
(La Plata) (2012-2017) defined as living <100 m from gas blood GM in children >2 years: 2.01 pg.clL’1 (28)

stations, bus stops, workshops, high-

traffic roads, dumpsites, or polluted

streams. BLL >5 pg/dL considered

elevated.
Brasil N =143 5-13 years Cross-sectional study. RG: reference Whole Median: 1.0 pg.dL™" EG: 2.3 pg.dL™" Bah et al. (2022) (13)
(Aratuipe) (2021) group; EG: exposed group (residents of | blood RG: 0.1 pg.dL™"

a traditional lead-glazed pottery

community).
Chile (Arica) N =668 0-11 years Cross-sectional study. Exposure Blood Median BLL: 1.9 pg.dL™" Medel-Jara et al.

(2016-2021) defined as living >6 months in a (2023) (26)

mining waste disposal area; maternal

residence >3 months during pregnancy

also considered exposure.
Jamaica N =688 2-8 years Case-control study. Children with Venous GM: 1.74 |,lg.dL_1 Rahbar et al. (2014)
(Kingston) (2009-2012) autism spectrum disorder and typical | blood Controls: 2.27 pg.dL™" (37)

development; environmental exposure

and diet.
México N =549 6-7 years Prospective cohort study. Lead Blood Mean: 2.4 + 2.6 pg.dL™" Merced-Nieves et al.
(Ciudad de (2014-2018) exposure from continuous use of lead- (2022) (31)
Mexico) glazed ceramic cookware.
México N=1158 1-4 years Cross-sectional study. Lead exposure Capillary GM: 3.45 pg.dL™" Bautista-Arredondo
(General) (2022) through the use of lead-glazed pottery, | blood et al. (2023) (22)

environmental exposure, and para-

occupational* exposure.
Mexico N=1394 1-5 years Cross-sectional study. Lead exposure in | Capillary AM: 5.49 pg.dL™" (range: 3.3-47) Cérdoba-Gamboa
(General) (2018) rural areas and small towns (<100,000 | blood et al. (2023) (20)

inhabitants).
Mexico N=533 4 years (2007- | Prospective cohort study. Prenatal and | Venous Median: 1.71 pg.dL™ Liu et al. (2023) (32)
(Ciudad de 2011) early childhood lead exposure. blood
Mexico)
Mexico N=3,127 Cross-sectional study. Lead poisoning | Capillary GM: 3.6 pg.dL™ Figueroa et al. (2024)
(Gereral) 1-4 years is defined as BLLs equal to or higher blood GM for children with BLL >5 pg. dL™" | (15)

(2018-2019) than 5 pg/dL. 7.34 pg.dL™"

Mexico N =704 (1994-2008) Prospective cohort study. childhood Venous Median (1994-2008): 5,19 pg.dL™ Reyes Sédnchez et al.
(Ciudad de 0-5 years N =595 lead exposure, from the prenatal period | blood Median (2008-2012): 2,62 pg.dL™ (2022) (35)
Mexico) (2008-2012) 6-16 years | through adolescence.
Mexico N=34,621 0-15 years | Epidemiological Surveillance Study. Venous Median: 3.61 pg.dL™" (1.18- Rios-Sénchez et al.
(Coahuila) (2010-2022) Children and adolescents living in blood 10.3 pg.dL™") (2025) (23)
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Country Number (N) and Descriptive characteristics Geometric mean (GM) or Bibliographic
(city, age of children of exposure or non- Arithmetic mean (AM) or reference
state) (year of blood exposure Median of BLL (IC 95% or
collection) range, or SD)
Mexico N =576 6-8 years Prospective cohort study. Prenatal and | Blood Median (second trimester mothers): Svensson et al. (2025)
(Ciudad de (2007-2017) early childhood lead exposure. 29 pg.dL’1 Median (third trimester (33)
Mexico) mothers): 3.1 pg.dL_l Median in
children: 1.7 pg.dL™"
Mexico N =506 (1997-2003) Prospective cohort study. Prenatal and | Venous Mean (third trimester Tagelsir et al. (2023)
(Ciudad de 1-2 years early childhood lead exposure blood mothers):5.5 + 4.1 |.1g4dL_1 Mean in (34)
Mexico) children (12 months):4.5 + 3.1 pg.dL_1
Mean in children (24 months):
47435 pgdL™
Mexico N =774 children Cross-sectional study. Three groups of | Capillary GM: 3.62 pg.dL™" Téllez-Rojo MM et al.
(Gereral) 1-4 years exposure sources were analyzed: use of | blood (2024) (21)
(2022-2023) glazed clay, environmental exposure,
and para-occupational* exposure.
Mexico N=602 6-9 years Prospective cohort study. Venous Mean: 2.36 +2.31 pg.dL_l Lane et al. (2025) (36)
(Ciudad de (2007-2011) Environmental exposure in large urban | blood
Mexico) centers
Peru (Ica) N =40 <1 year (2019) Exploratory and cross-sectional study. Venous Mean: 2.05 +1.35 pg.dL’1 Linares et al. (2024)
Lead exposure through maternal diet, blood (25)
water, air, or soil ingestion, reaching
infants via breast milk and later
complementary feeding.
Uruguai N =759 7 years (2009~ | Cross-sectional study. Children from Venous 2009: Mean: 4.8 +2.6 pgAdL_l; 2019: Queirolo et al. (2023)
(Montevideu) 2019) schools with reported lead exposure; blood Mean: 1.4+ 1.4 pg.dL_l. (38)
possible occupational exposure among
caregivers was also evaluated.
Uruguai N =252 5-9 years Cross-sectional study. Identified Venous Mean: 4.0 + 2.2 pg.dL™" Agudelo et al. (2024)
(Montevideu) (2009 -2013) sources: metallurgical industries, blood (16)
battery recycling, lead wire and pipe
factories, old paint, dust, and shoes.
Uruguai N =245 5-9 years Cross-sectional study. Children from Venous Mean: 4.0 +2.2 pg.dL™". Agudelo et al. (2024)
(Montevideu) (2009-2013) low-income schools located in areas at | blood (24)
risk for metal exposure.
Uruguai N =303 (2009-2013) Exploratory and cross-sectional study. | Venous Median in Phase I: 3.8 ug.dL™" Median | Kordas et al. (2024)
(Montevideu) N =443 (2015-2019) Lead exposure through maternal diet, blood in Phase II: 1.3 pgdL’1 (30)
6-7 years water, air, or soil ingestion, transmitted
to infants via breast milk and later by
complementary feeding. Phase I:
included only private-school children.
Phase II: included both private and
public-school children.
Uruguai N=38 Cohort study. Venous Mean: 1.46 + 1.22 pg.dL™" Barg et al. (2025) (29)
(Montevideu) 9-13 years (2012-2019) | Children exposed to lead, even at low blood
levels, in household environments

In Peru, Linares et al. (25) found median BLL of 0.026 pg.dL ™"
in breast milk from mothers in agricultural/mining areas, with
most samples above reference limits. In Arica, Chile, an
industrially contaminated area, median BLL was 1.9 pg.dL™'

(26). In La Plata, Argentina, near a major oil refinery, BLL
averaged 1.9 pg.dL™" (1.71-2.10) (27).

Contaminated water, soil, and food are major sources of
childhood lead exposure, through ingestion or inhalation (28).

Frontiers in Reproductive Health 04 frontiersin.org


https://doi.org/10.3389/frph.2026.1761778

Boda et al. 10.3389/frph.2026.1761778
Included articles by country
@ Countries with > 5 studies
Country with 2 studies

@® Countries with only 1 study

0 250 500 km [ LAC

[ I

FIGURE 1

Distribution of included studies by country

In Uruguay, 65.7% of children consumed unfiltered tap water (29),
and Kordas et al. (30) highlighted the influence of diet quality
during early school years.

3.3 Lead exposure and effects on
reproductive and child health

Regarding mother—child studies, in Mexico, Merced-Nieves
et al. (31) associated prenatal lead exposure with poorer
behavioral performance, with girls showing slower learning and
attention responses and boys exhibiting greater difficulties with
time control and response consistency. Liu et al. (32) showed
that prenatal and preschool lead exposure impairs inhibitory
control and, based on umbilical cord blood, confirmed placental
transfer, highlighting risks for reproductive and child health.

A recent Mexican mother—child study found that children
aged 6-8 years (median BLL 1.7 ug.dL™") had higher forgetting
rates linked to childhood lead exposure, whereas prenatal
exposure was not significant (33). Another Mexican study on
molar hypomineralization reported maternal mean BLLs of 5.1-
5.7 ug.dL™'during pregnancy and child BLLs of 4.5 ug.dL™" (12
months) and 4.7 ug.dL™' (24 months). Prenatal exposure,
especially in the third trimester, was significantly associated with
the outcome, while postnatal BLLs were not (34). A life-course
study found prenatal lead exposure (measured in maternal bone)

Frontiers in Reproductive Health

significantly associated with adolescent conduct problems and
aggressiveness, whereas BLL in childhood and adolescence were
not significantly associated with these outcomes (35).

Regarding childhood effects, studies have associated elevated
BLL with cognitive deficits, behavioral changes, and ADHD
symptoms (29). Agudelo et al. (16, 24) found that higher BLL
correlated with lower math skills and poorer vocabulary and
In Mexico, lead
exposure was associated with an estimated US$ 33.01 billion

language development in schoolchildren.

annual productivity loss from IQ decline in children under five
(15). Cérdoba-Gamboa et al. (19) linked lead and malnutrition
to impaired language development. Lane et al. (36) reported
cognitive impacts in children with a mean BLL of
2.36 +2.31 ug.dL™". In Brazil, Bah et al. (13) found that children
living near ceramic production facilities had twice the BLL of
controls, with no significant IQ decline. In Argentina, a study
assessed environmental risk factors within 100 m of residences,
including gas stations, workshops, blacksmiths, bus stops, and
busy streets. The geometric mean BLL was 1.96 ug.dL™" (28),
with hematological changes, including anemia. Disalvo et al.
(27) reported a BLL of 1.90 ug.dL™", that, despite being below
reference limits, induced lipid peroxidation and potential
neurobehavioral effects. In Jamaica, prenatal and childhood lead
exposure was associated with epigenetic changes (37), while in
Peru, Linares et al. (25) reported a BLL of
2.05+ 1.35 ug.dL™" in children under one year old.

mean
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Lastly, in Uruguay, BLL around 2.0 pg.dL™" were associated
with deficits in cognitive control and behavior (38). Kordas
et al. (30) reported a decline from 3.8 ug.dL™" in Phase 1 (2009-
2013) including private-school children, to 1.3 ug.dL™" in Phase
2 (2015-2019), including both private and public schools,
reflecting environmental policies implemented in the early
2000s, particularly the elimination of leaded gasoline.

4 Discussion

The scarcity of studies on lead exposure in LAC persists. As
shown by Olympio et al. (39) and Pereira et al. (40), most
investigations remain confined to small “hot spot” samples,
underscoring the absence of biomonitoring programs in low-
and middle-income countries. Lead exposure continues to be a
health
vulnerable populations.

serious public issue, particularly among socially

4.1 Effects during pregnancy, childhood
and beyond

Lead exposure during pregnancy is a critical threat to fetal
development (4, 22). It has been linked to preterm birth and
gestational hypertension, which can progress to preeclampsia, a
life-threatening complication for both mother-baby. Lead crosses
the placenta and maternal and cord blood levels are strongly
correlated (4). Fetal exposure thus impairs central nervous
system development and has been associated with low birth
weight, intrauterine growth restriction, prematurity, and
spontaneous abortion (12, 38).

Evidence from previous studies confirms widespread lead
exposure during pregnancy. Assis Araujo et al. (41) detected lead
in 100% of Brazilian samples, with geometric means of
3.74 ugdL™" in maternal blood and 3.85ug.dL™" in umbilical
cord blood. Similarly, in Colombia, Carranza-Lopez et al. (42)
reported higher BLL in preterm infants than in full-term infants.
The findings of this review, showing lead in cord and newborn
blood, further indicate that lead toxicity begins in wutero. This
aligns with evidence from the US, where Perkins et al. (43) found
that pregnant women exposed to lead, even at low BLL (mean
124059 ug.dL™"), had an increased risk of preterm birth.
Similarly, in Mexico, studies indicate that prenatal lead exposure,
especially in late pregnancy, represents a critical window for long-
term developmental outcomes, whereas postnatal BLL show
limited or inconsistent associations across studies (33, 35),
underscoring the central role of prenatal exposure and early
biological programming in later health and behavior (33-35).

A longitudinal study from Mexico linked prenatal and early-
childhood lead exposure with delayed pubertal maturation in
girls, including later secondary sexual development and
menarche (44). Regional reviews show cumulative exposure in
vulnerable groups, particularly women of reproductive age, but
longitudinal and large-scale data on adult reproductive health,
especially male fertility, remain limited.

After birth, lead exposure may amplify effects initiated during
with linked to

executive function deficits, antisocial

pregnancy, childhood exposure increased

aggression, behavior,

Frontiers in Reproductive Health

10.3389/frph.2026.1761778

delinquency, and violent conduct, extending to social and public
safety impacts (17, 45-47). Biomarkers of cumulative exposure
support associations between chronic lead exposure and
antisocial behavioral outcomes (46). Together, these findings
indicate that higher BLL are associated with adverse
neurobehavioral and social consequences across the life course (39).

Lead exposure risk is elevated near contaminated sites linked
to mining, metal and battery recycling, heavy traffic, and aging
infrastructure, with exposure occurring through air, soil, dust,
water, food, and lead-based paints (10, 37, 48). Lead-based
paints remain a major source, so the WHO, through the Lead

Paint Alliance, recommends a maximum lead content of

90 mg.kg™! in paints and coatings (10). In daycare centers built
before the 1940s, high environmental lead levels, higher BLL in
children, and increased exposure associated with prolonged daily
attendance have been observed (49, 50).

Most articles focused on environmental risk hotspots (27),
underscoring persistent exposures and socio-environmental
inequalities. In these regions, lead exposure prevalence is
observed among children in peripheral urban areas and high-
risk neighborhoods, predominantly low- or lower-middle-
income, as well as among children in rural areas or experiencing
poverty and malnutrition (16, 28). This pattern also occurs in
women of reproductive age, with chronic exposure due to poor
housing and proximity to contamination sources such as waste
sites, informal industries, and home-based jewelry production
(51), leading to lead accumulation in maternal bone (8).

Food insecurity is associated with increased lead absorption, as
iron- and calcium-deficient diets raise BLL due to competition for
intestinal absorption sites (44, 52, 53). During periods of high
physiological calcium demand, such as pregnancy and lactation,
intensified bone resorption can also raise BLL, as lead stored in
bone is mobilized into the bloodstream (54). This may harm
both mothers and breastfed children, as shown by Winiarska-
Mieczan (55), who demonstrated that maternal exposure to
environmental pollution and inadequate diet influence lead
levels in breast milk.

Childhood lead exposure in LAC remains a public health
concern, with elevated BLLs reported in diverse settings,
including Mexico, where 17.4% of children aged 1-4 years had
BLL >5.0 pg-dL™" (15). and Colombia, where informal activities
such as domestic battery recycling and lead-based fishing weight
production have been associated with BLLs reaching
21.0 pg-dL’1 in children (42), The continued use of the former
50 ugdL™" reference value in several studies, despite the
updated CDC benchmark of 3.5 ug-dL™', may contribute to
underestimation and underreporting of exposure.

For comparison, between 2017 and 2020, the median BLL
among US children aged 1-17 years was 0.4 ug.dL™" (56). In
Canada, the geometric mean BLL for children aged 3-5 years
during 2018-2019 was 0.50 pg.dL™" (57). A study conducted in
Germany, Belgium, Spain, and the Czech Republic found
average BLL of 1.83 ug.dL™" in children under 13 between 2003
and 2019 (58). In contrast, BLLs reported in some LAC
country-specific studies, such as 1.7 ug.dL™" in Jamaica (37) and
7.34 pg.de1 in Mexico (15), illustrate variability across settings
and global disparities in lead exposure due to differences in
socioeconomic conditions, and

environmental regulation,

exposure sources.
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4.2 Sources, surveillance and prevention of
lead exposure

Lead is a widespread contaminant, and identifying its sources
is crucial for public health protection. WHO (8) and UNICEF (59)
reports highlight lead-glazed ceramics as major exposure sources.
This issue is reinforced by Pereira et al. (60), who identified studies
reporting high lead and cadmium concentrations in plastic
household utensils intended for children.

In recent years, regulatory advances, increased public awareness,
and the gradual replacement of traditional sources have contributed
to reduced lead exposure, indicating regional progress (17, 39, 40).
While Mexico (12) has reported biomonitoring initiatives among
pregnant women and children, many countries lack comparable
efforts, leading to underreporting and hindering maternal-child
health policies. Different reference values for pregnant women
(5 pg-dL_l) and children (3.5 pg-dL_l) careful
interpretation. As discussed earlier, strong correlations between

require

maternal and umbilical cord BLL indicate fetal exposure mirrors
maternal burden. With no safe lead level, even asymptomatic
maternal BLLs may affect fetal development, underscoring the need
for pregnancy monitoring and source mitigation.

The uneven geographic distribution of studies likely reflects
heterogeneous exposure contexts across ALC. In Mexico, this
concentration may be partly explained by recent national policy
initiatives, such as the approval in November 2019 of the
Programa de Accion de Aplicacion Inmediata para el Control de
la Exposicién a Plomo, which established coordinated actions for
lead exposure control, including BLL surveillance. In Uruguay,
the later phase-out of leaded gasoline may also have contributed
to increased research attention. Longitudinal studies, such as
that by Rios-Sdnchez et al. (23), indicate that although
environmental BLL,
monitoring in industrial areas often finds concentrations above

remediation can reduce long-term
reference values underscoring the need for sustained surveillance.
The data in this mini-review support routine pediatric
assessment by reinforcing that the clinical effects of low-dose
lead exposure are often nonspecific and may go unrecognized.
Clinical ~ manifestations  include neurological symptoms
(irritability, attention deficit, hyperactivity, learning difficulties),
gastrointestinal complaints (abdominal pain, metallic taste), and
growth or developmental delay, such as low birth weight.
Environmental risk factors should be assessed, including old
housing with lead-based paint, glazed ceramics, electronic waste,
and family or occupational exposures, along with the need for
stricter monitoring of plastic utensils and toys containing lead
pigments to meet safety standards. Training Community Health
and Environmental Protection Agents to identify indoor lead
sources, such as peeling paint and gates painted with red lead
primer, improves protection and promotes safer environments.
Educating health and education workers in environmental and
reproductive health further strengthens lead prevention efforts.
Adding blood lead testing to routine prenatal and early childhood
visits enables early detection and timely intervention. Screening
should start at the first prenatal visit using a risk questionnaire,
and test when risk factors or uncertainty exist. Regulations should
eliminate key sources, including lead-glazed ceramics, lead-based
paints, and unsafe e-waste practices. Prevention should focus on

proactive, socio-environmentally informed screening rather than
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waiting for symptoms, which may arise after irreversible harm.
Childhood lead exposure must be assessed because early exposure
is linked to later health effects, including during pregnancy and
adulthood, as shown in the Kosovo cohort (61).

Substantial heterogeneity was observed across studies in
exposure assessment, outcome definitions, and contextual factors
(nutrition, socioeconomic vulnerability, co-exposures), limiting
direct comparisons.

In the Caribbean, only a limited number of eligible studies
were identified during the defined study period (2022-2026),
with a single investigation conducted in Jamaica (37). Countries
Cuba, Trinidad and Tobago, and the
Dominican Republic lack recent BLL data, creating a major gap
in assessing island exposure trends. An important exception is

such as Guyana,

Suriname’s ongoing CCREOH cohort (62), which evaluates
chemical and non-chemical stressors together. Its findings
highlight single-contaminant approach limitations and the need
to assess mixtures, as co-exposure to lead, arsenic, and mercury
is common and increases cumulative risk. This framework has
LAC health
population risk assessment, and preventive strategies (62, 63).

implications  for environmental surveillance,
Structured biomonitoring programs can thus support country-
specific policies to reduce harmful metal exposures.

Future research should clarify key drivers of lead burden
(socioeconomic vulnerability, nutrition, cumulative exposure,
and differences in exposure sources) while strengthening
longitudinal studies, improving exposure measurement, and
broadening assessment of reproductive, developmental, and life-
course outcomes to inform prevention, surveillance, and policy
in LAC. Several studies in the LAC region have examined
prenatal lead exposure and perinatal outcomes, highlighting
growing concern about early-life exposure in the region and the
need to link prenatal findings with later child health research.
Reported associations with adverse birth outcomes, including
low birth weight and preterm birth, further reinforce the public
health relevance of prenatal lead exposure in these settings
(64-66). Current evidence focuses mainly on prenatal exposure
and early childhood effects, whereas reproductive outcomes after
early-life exposure remain understudied in the region.
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