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Lead (Pb) exposure remains a major environmental health 

threat affecting children worldwide. Although lead has been 

removed from gasoline, paints, and many industrial products, 

environmental contamination continues to expose millions of 

children. Due to their developing nervous systems and higher 

gastrointestinal absorption, children are especially vulnerable, 

and no safe level of lead exposure has been identified. This 

review synthesizes evidence published between 2000 and 2025 

from PubMed, Scopus, Web of Science, ScienceDirect, Google 

Scholar, WHO, UNICEF, and government health reports. The 

findings indicate that lead exposure is strongly associated with 

impaired physical growth, nutritional deficiencies, reduced 

intelligence quotient (IQ), delayed neurodevelopment, poor 

academic performance, attention-deficit/hyperactivity disorder 

(ADHD), behavioural disorders, anaemia, stunting, and 

weakened immune function. Iron and calcium deficiencies 

further increase lead absorption and toxicity, while long-term 

exposure may contribute to mental health disorders and 

reduced productivity in adulthood. These findings highlight the 

need for integrated public health strategies, including 

environmental regulation, nutritional interventions, routine 

screening, community education, and stronger policy 

implementation to prevent childhood lead exposure and 

promote lifelong health. 
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Introduction 

Environmental pollution has emerged as one of the greatest public health challenges 

of the twenty-first century. Among the various environmental contaminants affecting 

human health, lead (Pb) remains one of the most pervasive and hazardous toxic metals. 

Lead is a naturally occurring heavy metal found in the earth’s crust; however, extensive 

industrialization and anthropogenic activities have significantly increased its environmental 

distribution. Because of its durability, malleability, low melting point, and resistance to 

corrosion, lead has been widely used in batteries, paints, gasoline additives, pipes, 

ceramics, cosmetics, ammunition, electronics, and various industrial products for 

https://issn.brin.go.id/terbit/detail/20230420480721849
https://issn.brin.go.id/terbit/detail/20230611152317003
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centuries. 

Although the use of lead has declined considerably in many developed countries 

following regulatory interventions, lead contamination continues to persist in the 

environment. Lead does not biodegrade and therefore accumulates in soil, dust, water, 

food chains, and living organisms. Historical use of leaded gasoline, industrial emissions, 

battery recycling activities, mining operations, electronic waste processing, and 

deteriorating lead-based paints continue to contribute to environmental contamination 

worldwide. Consequently, exposure remains a significant concern, particularly in low- and 

middle-income countries where rapid industrialization, inadequate environmental 

regulations, and poor waste management practices increase exposure risks. 

Lead exposure represents a major public health issue because of its toxic effects on 

multiple organ systems. Once absorbed into the body, lead can circulate through the 

bloodstream and accumulate in soft tissues, bones, teeth, liver, kidneys, and the central 

nervous system. Children are particularly susceptible to lead toxicity because their 

physiological and behavioural characteristics increase both exposure and vulnerability. 

Studies indicate that children absorb approximately four to five times more ingested lead 

than adults. Furthermore, their developing nervous systems are highly sensitive to toxic 

insults, making early-life exposure especially harmful. 

Young children frequently engage in hand-to-mouth activities, increasing ingestion 

of contaminated dust and soil. Their proximity to the ground during crawling and play 

further enhances environmental exposure. Nutritional deficiencies commonly observed in 

childhood, particularly deficiencies of iron, calcium, and zinc, can substantially increase 

lead absorption from the gastrointestinal tract. Consequently, children living in 

socioeconomically disadvantaged households often face a dual burden of malnutrition and 

environmental lead exposure. 

The World Health Organization (WHO) has identified lead exposure as one of the 

leading environmental causes of morbidity and disability among children globally. 

According to the WHO, lead exposure accounts for a significant proportion of intellectual 

disability and developmental disorders worldwide. UNICEF and Pure Earth estimated in 

2020 that approximately 800 million children globally have blood lead levels exceeding 5 

μg/dL, a threshold previously considered indicative of elevated exposure. Recent scientific 

evidence, however, suggests that adverse effects may occur at even lower blood lead 

concentrations. 

Historically, blood lead concentrations below 60 μg/dL were considered safe. As 

scientific understanding improved, the acceptable threshold was progressively lowered to 

25 μg/dL, then to 10 μg/dL, followed by 5 μg/dL. In 2021, the United States Centers for 

Disease Control and Prevention (CDC) revised the blood lead reference value to 3.5 

μg/dL. Importantly, contemporary evidence indicates that no safe level of lead exposure 

has been identified for children. Even very low concentrations have been associated with 

measurable deficits in cognitive functioning, behavioural regulation, and academic 

achievement. 

The neurological consequences of lead exposure are among the most extensively 
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documented effects. Lead interferes with synaptic development, neurotransmitter release, 

neuronal migration, and myelination during critical periods of brain development. 

Numerous epidemiological studies have demonstrated associations between lead 

exposure and reduced intelligence quotient (IQ), impaired executive functioning, delayed 

language acquisition, learning disabilities, and poor academic performance. Furthermore, 

evidence suggests that these effects may persist throughout adolescence and adulthood. 

In addition to neurodevelopmental consequences, lead exposure affects physical 

growth and nutritional status. Lead competes with essential minerals such as calcium, 

iron, and zinc for absorption and metabolic pathways. This interaction contributes to 

anaemia, impaired skeletal growth, stunting, reduced height attainment, and 

compromised immune function. Several studies have reported significant associations 

between elevated blood lead levels and indicators of malnutrition among children. 

Behavioural and psychological outcomes have also emerged as important areas of 

concern. Research consistently demonstrates associations between lead exposure and 

attention-deficit/hyperactivity disorder (ADHD), impulsivity, aggression, anxiety, 

depression, emotional dysregulation, and antisocial behaviour. Longitudinal investigations 

suggest that childhood lead exposure may influence mental health and behavioural 

functioning well into adulthood. 

The burden of lead exposure is not distributed equally across populations. Children 

from low-income families, marginalized communities, and developing countries often 

experience disproportionately higher exposure levels. Environmental injustice, inadequate 

housing, poor sanitation, nutritional deficiencies, and limited access to healthcare 

contribute to these disparities. Consequently, lead poisoning represents not only an 

environmental issue but also a social and developmental challenge with profound 

implications for equity and human capital development. 

In India, lead exposure remains a major yet under-recognized public health 

concern. Rapid urbanization, informal battery recycling, industrial emissions, 

contaminated water systems, and the use of traditional products containing lead 

contribute to widespread exposure. Studies have reported elevated blood lead levels 

among children in both urban and rural settings. Given India’s large child population, the 

long-term developmental and economic consequences of lead toxicity are substantial. 

Although considerable progress has been made in understanding the adverse 

effects of lead exposure, significant gaps remain regarding exposure pathways, vulnerable 

populations, intervention effectiveness, and long-term outcomes. A comprehensive 

synthesis of current evidence is therefore necessary to inform public health policy, guide 

prevention strategies, and identify priorities for future research. 

The present review aims to critically examine the global evidence on childhood lead 

exposure and its effects on health, nutritional status, growth, cognitive development, and 

behavioural outcomes. By integrating findings from epidemiological, clinical, and 

community-based studies, this review seeks to provide a comprehensive understanding of 

the multifaceted impact of lead toxicity on child development and well-being. 
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Method  
 This review employed a narrative and integrative approach to synthesize evidence 
regarding the effects of lead exposure on children’s health, nutritional status, and 
behavioral outcomes. 

Sources of Literature 

 Relevant literature was obtained from the following databases and sources: 
 • PubMed • Scopus • Web of Science • ScienceDirect • Google Scholar • WHO 
Publications • UNICEF Reports • CDC Reports • ATSDR Publications • Government and 
Public Health Agency Reports 
Search Strategy 

 A comprehensive literature search was conducted using combinations of the 
following keywords: “Lead exposure”, “Lead poisoning”, “Blood lead levels”, “Children”, 
“Child health”, “Nutrition”, “Malnutrition”, “Stunting”, “Growth”, “Cognitive development”, 
“Neurodevelopment”, “Behavioral problems”, “ADHD”, “Academic performance”, 

“Environmental health”, and “Heavy metal toxicity”. 
Inclusion Criteria 

Studies were included if they: Examined children from birth to 18 years of age. • 
Assessed blood lead levels or environmental lead exposure. • Reported health, nutritional, 
developmental, cognitive, or behavioral outcomes. • Were published between 2000 and 
2025. • Were peer-reviewed journal articles, government reports, or international agency 
publications. • Were published in English. 
Exclusion Criteria 

Studies were excluded if they: Focused exclusively on adult populations. • Lacked 
outcome measures related to child health or development. • Were duplicate publications. 

• Were conference abstracts without full-text availability. 
Data Synthesis 

 Information extracted from selected studies included study design, country, sample 
characteristics, exposure measures, outcome variables, and major findings. Findings were 
synthesized thematically under prevalence, sources of exposure, health outcomes, 
nutritional consequences, behavioral effects, and public health implications. Thematic 
synthesis enabled comparison of evidence across geographical regions and populations 
while identifying consistent patterns, contradictions, and emerging research gaps. 
 

Results and Discussion 

 The present review synthesized evidence from epidemiological, clinical, 

longitudinal, and community-based studies examining the impact of lead exposure on 

children’s health, nutritional status, growth, neurodevelopment, cognition, and behaviour. 

The reviewed literature consistently demonstrates that lead exposure remains a significant 

global public health challenge despite considerable progress in reducing environmental 

lead contamination. 

 The findings reveal that lead toxicity is a multidimensional problem extending 

beyond simple environmental contamination. Its consequences encompass physical 

health, nutritional well-being, cognitive functioning, educational attainment, behavioural 

regulation, emotional health, and long-term psychosocial development. Importantly, 
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evidence indicates that adverse effects occur even at blood lead concentrations previously 

considered safe, reinforcing the conclusion that no safe threshold for childhood lead 

exposure exists. 

Synthesis of Global Evidence 

 Studies conducted across Asia, Africa, Europe, North America, and Latin America 

consistently demonstrate that lead exposure adversely affects multiple domains of child 

development. Although exposure sources vary geographically, common risk factors 

include poverty, industrial emissions, battery recycling, mining activities, contaminated 

water systems, electronic waste processing, and poor housing conditions. 

A notable finding across studies is the consistency of outcomes despite differences 

in culture, socioeconomic conditions, and research methodology. Children exposed to 

elevated blood lead levels consistently exhibited poorer cognitive performance, lower 

academic achievement, impaired growth, anaemia, behavioural difficulties, and increased 

risk of developmental delays. 

The evidence further suggests that the effects of lead exposure are cumulative and 

may persist throughout life. Several longitudinal studies reported associations between 

childhood lead exposure and adult mental health problems, behavioural dysregulation, 

reduced educational attainment, and socioeconomic disadvantage. 

Lead Exposure as a Social Determinant of Health 

An important theme emerging from the literature is the interaction between lead 

exposure and social inequality. Children living in disadvantaged communities consistently 

experience higher exposure levels than children from affluent backgrounds. 

Several factors contribute to this disparity: 

1. Poor housing conditions. 

2. Proximity to industrial sites. 

3. Inadequate waste management. 

4. Limited access to healthcare. 

5. Nutritional deficiencies. 

6. Lower parental education. 

7. Environmental injustice. 

 These findings indicate that lead poisoning is not merely an environmental issue but 

also a social and developmental issue. Consequently, prevention strategies must address 

broader determinants of health rather than focusing exclusively on environmental 

contamination. 

Critical Windows of Vulnerability 

 The literature consistently identifies prenatal life, infancy, and early childhood as 

periods of heightened susceptibility. 

During these stages: 

1. Brain development is rapid. 

2. Growth processes are highly active. 

3. Nutritional demands are elevated. 

4. Physiological defence mechanisms remain immature. 



412 Journal Of Psychology and Social Sciences 

 Vol.4 No.3 2026 
 

Naik et.al (Impact of Lead Exposure on Health, Nutritional Status………) 

 Lead exposure during these critical periods may permanently alter developmental 

trajectories. Evidence from birth cohort studies suggests that prenatal exposure may 

influence: 

1. Birth outcomes. 

2. Neurodevelopment. 

3. Growth patterns. 

4. Behavioural functioning. 

 Similarly, infancy and early childhood appear to represent particularly sensitive 

periods for cognitive and behavioural development. These findings underscore the 

importance of protecting pregnant women, infants, and young children from 

environmental lead exposure. 

Interrelationship Between Lead Exposure, Nutrition, and Development 

The review demonstrates that nutritional status plays a central role in determining 

susceptibility to lead toxicity. Iron deficiency, calcium deficiency, zinc deficiency, and 

inadequate dietary quality consistently emerged as factors associated with elevated blood 

lead levels. 

The relationship is bidirectional: 

1. Nutritional deficiencies increase lead absorption. 

2. Lead exposure worsens nutritional status. 

This interaction contributes to: 

1. Stunting. 

2. Anaemia. 

3. Growth retardation. 

4. Impaired cognitive development. 

Consequently, nutritional interventions should be integrated into lead poisoning 

prevention programs. Evidence suggests that improving dietary intake of iron, calcium, 

zinc, vitamin C, and protein may reduce lead absorption and mitigate adverse outcomes. 

Table 1. Summary of Major Studies on Lead Exposure and Child Health Outcomes 

Author 
(Year) 

Country 
Sample 
Size 

Study 
Design 

Blood 
Lead 
Level 
(BLL) 

Major Domain 
Affected 

Key Findings 

D’Souza 
et al. 
(2002) 

India 
30 
children 

Cross-
sectional 

Elevated 
BLL 
detected 

Screening & 
Diagnosis 

Capillary blood 
testing 
effective for 

lead screening 

Jordan et 
al. 

(2003) 

USA 
378 

children 

Randomize

d Trial 

>10 

μg/dL 
Prevention 

Educational 
intervention 
reduced 

elevated BLL 
by 34% 

Naicker 

et al. 
(2010) 

South 
Africa 

1,546 

adolescen
ts 

Cohort 
Study 

>5 μg/dL 

in >50% 
participan
ts 

Environmental 
Exposure 

Persistent lead 

exposure from 
childhood to 
adolescence 
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Graber et 
al. 

(2010) 

Uganda 
163 

children 

Ecological 

Study 

Mean 7.15 

μg/dL 

Environmental 

Health 

Landfill 
proximity 

increased 
exposure risk 

Iriani et 

al. 
(2012) 

Indonesia 
108 

children 

Cross-

sectional 

Elevated 

BLL 

Socioeconomic 

Factors 

Boys had 
significantly 

higher BLL 
than girls 

Afeiche 

et al. 
(2012) 

Mexico 
773 
children 

Cohort 
Study 

Prenatal 

and 
infancy 
exposure 

Growth & 
Nutrition 

Lead exposure 

associated 
with reduced 
attained height 

Boucher 
et al. 
(2012) 

Canada 
279 
children 

Longitudin
al 

Elevated 
BLL 

Behavioural 
Development 

Lead exposure 

associated 
with ADHD 
symptoms 

Hou et 
al. 
(2013) 

China 
100 
children 

Clinical 
Study 

Lead-
poisoned 
children 

Neurodevelopme
nt 

Reduced 
intelligence 
and 
behavioural 

functioning 
Anticona 
& San 
Sebastian 

(2014) 

Peru 
348 
children 

Cross-
sectional 

>5 μg/dL Nutrition 

Elevated BLL 
associated 
with anaemia 

and stunting 

Liu et al. 

(2014) 
China 

1,341 

children 

Cohort 

Study 

Elevated 

BLL 
Mental Health 

Increased 
emotional and 

behavioural 
problems 

Gleason 

et al. 
(2016) 

Banglades

h 

618 

children 

Birth 

Cohort 

Continuou

s BLL 
measure 

Growth 

Significant 
association 

between BLL 
and stunting 

Skroder 

et al. 
(2016) 

Banglades
h 

1,500 
children 

Prospectiv
e Study 

Prenatal 
exposure 

Renal Health 

Reduced 

kidney volume 
in exposed 
children 

Renzetti 
et al. 
(2017) 

Mexico 
513 
children 

Cohort 
Study 

Prenatal 
BLL 

Growth & 
Anthropometry 

Reduced 

height-for-age 
and weight-
for-age 

Winter & 
Sampson 
(2017) 

USA 
Birth 
Cohort 

Longitudin
al 

Childhood 
exposure 

Adolescent 
Health 

Linked to 
anxiety, 
depression, 
and higher 

BMI 

Hai et al. 

(2018) 
Vietnam 

195 

children 

Cross-

sectional 

79.5% 
>10 

μg/dL 

Environmental 

Exposure 

Extremely high 
prevalence of 

childhood lead 
poisoning 
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Reuben 

et al. 
(2019) 

New 
Zealand 

579 

participant
s 

Longitudin
al 

Childhood 
BLL 

Adult Mental 
Health 

Associated 
with adult 

psychopatholo
gy and 
personality 
changes 

Couture 
et al. 

(2019) 

Canada 
212 
children 

Cohort 
Study 

Childhood 
exposure 

Behaviour 

Indirectly 
predicted 
adolescent 

behavioural 
problems 

Kuang et 

al. 
(2020) 

China 
395 

children 

Cross-

sectional 

Elevated 

BLL 

Growth & 

Education 

Adversely 
affected BMI 

and school 
performance 

Donangel

o et al. 
(2021) 

Uruguay 
328 
children 

Cross-
sectional 

Elevated 
BLL 

Physical Growth 

Negatively 

associated 
with height-
for-age 

Sandoval 

et al. 
(2021) 

Mexico 
601 
children 

Cohort 
Study 

Prenatal 

and 
childhood 
exposure 

Metabolic Health 

Associated 

with metabolic 
syndrome 
indicators 

Irawati et 
al. 
(2022) 

Indonesia 
128 
children 

Cross-
sectional 

Many >10 
μg/dL 

Nutrition & 
Health 

Associated 

with anaemia, 
stunting, and 
undernutrition 

Córdoba-
Gamboa 
et al. 
(2023) 

Mexico 
1,394 
children 

National 
Survey 
Analysis 

Detectabl
e BLL 

Early Childhood 
Development 

Negatively 
affected 
language 
development 

 

The studies summarized in Table 1 consistently demonstrate that lead exposure 

adversely affects multiple domains of child development. Neurodevelopmental and 

behavioural consequences were the most frequently reported outcomes, followed by 

growth impairment, nutritional deficiencies, and mental health problems. Evidence from 

longitudinal studies further suggests that the effects of childhood lead exposure may 

persist into adolescence and adulthood. Across countries, elevated blood lead levels were 

associated with reduced cognitive performance, behavioural dysregulation, stunting, 

anaemia, impaired school achievement, and poor psychosocial outcomes. The findings 

collectively reinforce the conclusion that no level of lead exposure can be considered safe 

for children and highlight the need for comprehensive prevention strategies targeting 

environmental, nutritional, and social determinants of exposure.  

Table 2. Health, Nutritional, Developmental, and Behavioral Effects of Lead Exposure in Children 

Domain Major Effects Possible Mechanisms 
Long-Term 

Implications 

Physical Health Anaemia, abdominal pain, 

constipation, kidney 

Interference with 

haemoglobin synthesis, 

oxidative stress, renal 

Chronic disease 

risk, reduced 

physical well-
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dysfunction, hypertension toxicity being 

Growth and 

Nutrition 

Stunting, underweight, 

reduced height-for-age, 

poor appetite, micronutrient 

deficiencies 

Competition with iron, 

calcium, and zinc; 

impaired nutrient 

absorption 

Growth 

retardation, poor 

nutritional status 

Cognitive 

Development 

Reduced IQ, impaired 

memory, learning 

difficulties, delayed 

language development 

Neurotoxicity, impaired 

synaptic development, 

altered neurotransmitter 

function 

Reduced academic 

achievement and 

productivity 

Neurodevelopment Delayed milestones, 

impaired executive function, 

poor attention control 

Disruption of brain 

maturation and neuronal 

connectivity 

Lifelong 

developmental 

and functional 

limitations 

Behavioural 

Outcomes 

ADHD, hyperactivity, 

impulsivity, aggression, 

conduct disorders 

Dopamine dysregulation, 

impaired impulse control, 

executive dysfunction 

Social 

maladjustment 

and behavioural 

difficulties 

Emotional 

Outcomes 

Anxiety, depression, 

emotional instability, social 

withdrawal 

Altered emotional 

regulation pathways and 

stress responses 

Increased risk of 

mental health 

disorders 

Academic 

Performance 

Poor school achievement, 

reduced concentration, 

lower educational 

attainment 

Cognitive deficits, 

attention problems, 

behavioural challenges 

Reduced 

educational and 

employment 

opportunities 

Metabolic and 

Cardiovascular 

Outcomes 

Elevated BMI, metabolic 

syndrome indicators, 

hypertension 

Endocrine disruption, 

altered metabolic 

regulation 

Increased risk of 

cardiovascular 

disease in 

adulthood 

Renal Outcomes Reduced kidney volume, 

impaired renal function 

Nephrotoxicity and 

oxidative damage 

Chronic kidney 

disease risk 

Long-Term 

Outcomes 

Psychopathology, reduced 

employability, substance 

abuse risk, personality 

changes 

Persistent 

neurodevelopmental 

alterations 

Reduced quality of 

life and 

socioeconomic 

productivity 

 

Discussion 

The educational consequences of lead exposure are profound. Multiple studies reported 

associations between elevated blood lead levels and: 

1. Lower IQ. 

2. Poor school performance. 

3. Learning disabilities. 

4. Reduced reading ability. 
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5. Mathematical difficulties. 

6. Executive function deficits. 

 These effects may accumulate over time, reducing educational attainment and 

future employment opportunities. At the societal level, widespread childhood lead 

exposure may contribute to reduced workforce productivity, increased educational costs, 

and economic losses. Economic analyses suggest that the financial burden associated with 

lost intellectual potential may exceed the costs of implementing preventive interventions. 

Public Health Significance 

The public health implications of childhood lead exposure are substantial. Lead 

toxicity contributes to: 

1. Developmental delays. 

2. Learning difficulties. 

3. Behavioural disorders. 

4. Mental health problems. 

5. Reduced quality of life. 

 Because many adverse outcomes are irreversible, prevention remains the most 

effective strategy. The evidence strongly supports shifting public health efforts from 

treatment toward primary prevention through environmental control and exposure 

reduction. 

Research Gaps 

  Although substantial progress has been made in understanding childhood lead 

exposure, several important research gaps remain. 

Limited Longitudinal Evidence from Developing Countries 

Most long-term studies have been conducted in North America and Europe. There 

remains a need for longitudinal research in Asia, Africa, and Latin America where 

exposure burdens are often highest. 

Insufficient Research in Rural Populations 

Existing literature predominantly focuses on urban and industrial communities. Rural 

populations may experience unique exposure pathways that remain inadequately studied. 

Limited Intervention Studies 

Few studies have evaluated the effectiveness of: 

1. Community-based prevention programs. 

2. Nutritional interventions. 

3. Environmental remediation strategies. 

4. School-based awareness programs. 

Evidence regarding intervention effectiveness remains limited. 

Need for Integrated Developmental Research 

 Most studies examine individual outcomes such as cognition, growth, or behaviour 

separately. Future research should investigate interactions among: 

1. Nutrition. 

2. Developmental delays. 

3. Behaviour. 
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4. Environmental exposures. 

5. Family environment. 

Emerging Environmental Sources 

Additional research is required to examine: 

1. Electronic waste recycling. 

2. Informal battery recycling. 

3. Consumer product contamination. 

4. Climate-related environmental changes. 

These emerging sources may become increasingly important in future exposure patterns. 

Public Health and Policy Implications 

 The evidence reviewed highlights the urgent need for comprehensive and 

multisectoral approaches to childhood lead poisoning prevention. 

Strengthening Environmental Regulations 

Governments should strengthen policies related to: 

1. Industrial emissions. 

2. Mining operations. 

3. Battery manufacturing. 

4. Electronic waste management. 

5. Hazardous waste disposal. 

Regular monitoring and enforcement are essential for reducing environmental 

contamination. 

Universal Screening in High-Risk Areas 

Routine blood lead screening should be implemented in: 

1. Industrial communities. 

2. Mining regions. 

3. Urban slums. 

4. Battery recycling areas. 

Early identification can facilitate timely intervention and prevent further exposure. 

Nutrition-Based Prevention Strategies 

Public health programs should promote: 

1. Iron-rich diets. 

2. Calcium-rich foods. 

3. Zinc supplementation where appropriate. 

4. Vitamin C intake. 

5. Balanced child nutrition. 

 Integrating nutritional support with environmental interventions may improve 

outcomes. 

Community Education and Awareness 

 Parents, teachers, healthcare providers, and community leaders should receive 

education regarding: 

1. Sources of lead exposure. 

2. Household prevention measures. 
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3. Safe hygiene practices. 

4. Early symptoms of toxicity. 

Increased awareness may substantially reduce exposure risks. 

Protection of Vulnerable Populations 

Special attention should be directed toward: 

1. Pregnant women. 

2. Infants. 

3. Preschool children. 

4. Low-income households. 

5. Communities near industrial sites. 

Targeted interventions may help reduce health inequalities. 

 

Conclusion  
Lead exposure remains one of the most significant environmental threats to 

children’s health and development worldwide. The evidence reviewed in this manuscript 
consistently demonstrates that lead adversely affects physical growth, nutritional status, 
cognitive functioning, neurodevelopment, behavior, academic achievement, and 
psychological well-being. Importantly, these effects occur even at relatively low blood lead 
concentrations, reinforcing the conclusion that no safe level of lead exposure exists for 

children. 
 The review highlights that childhood lead poisoning is both an environmental and 
social issue, disproportionately affecting disadvantaged populations characterized by 
poverty, malnutrition, poor housing, and environmental contamination. Nutritional 
deficiencies further increase vulnerability by enhancing lead absorption and worsening 
developmental outcomes. 
 Among the consequences of lead exposure, neurodevelopmental and behavioral 
effects are particularly concerning because they may persist throughout life and influence 
educational attainment, mental health, social functioning, and economic productivity. 
Growth impairment, anemia, and nutritional deficiencies further contribute to the overall 

disease burden. 
 Although substantial progress has been achieved in reducing environmental lead 
contamination in many countries, exposure remains widespread in numerous developing 
regions. Effective prevention requires coordinated action involving environmental 
regulation, nutritional interventions, routine screening, public education, community 
engagement, and strong policy enforcement. 
 The findings of this review emphasize that childhood lead poisoning is entirely 
preventable. Investing in prevention strategies not only protects children’s health and 
developmental potential but also yields substantial long-term social and economic 

benefits. Future efforts should focus on eliminating environmental sources of lead, 
strengthening public health surveillance systems, and promoting equitable access to safe 
environments for all children. 
 Ultimately, safeguarding children from lead exposure represents an essential 
investment in human development, educational achievement, public health, and 
sustainable societal progress. 

 
 



Journal Of Psychology and Social Sciences 419 
Vol.4 No.3 2026  

 Naik et.al (Impact of Lead Exposure on Health, Nutritional Status……..) 

 

References 
Abotnes, E. K., Mumbere, P. P., Mishika, J. M., Ndjukendi, A. O., Mpaka, D. B., Bumoko, M. 

G., Kayembe, T. K., Tshala-Katumbay, D., Kazadi, T. K., & Okitundu, D. L. E. A. 

(2016). Lead exposure and early child neurodevelopment among children 12–24 

months in Kinshasa, Democratic Republic of Congo. European Child & Adolescent 

Psychiatry, 25(12), 1361–1367. https://doi.org/10.1007/s00787-016-0856-9 

Afeiche, M., Peterson, K. E., Sánchez, B. N., Cantonwine, D., Lamadrid-Figueroa, H., 

Schnaas, L., Ettinger, A. S., Hernández-Avila, M., Hu, H., & Téllez-Rojo, M. M. 

(2012). Windows of lead exposure sensitivity attained height, and body mass 

index at 48 months. The Journal of Pediatrics, 160(6), 1044–1049. 

https://doi.org/10.1016/j.jpeds.2011.12.022 

Agency for Toxic Substances and Disease Registry. (2000). Case studies in environmental 

medicine: Lead toxicity. U.S. Department of Health and Human Services. 

Agency for Toxic Substances and Disease Registry. (2017). Lead toxicity. U.S. Department 

of Health and Human Services. https://www.atsdr.cdc.gov 

Agency for Toxic Substances and Disease Registry. (2020). Toxicological profile for lead. 

U.S. Department of Health and Human Services. https://www.atsdr.cdc.gov 

Anticona, C., & San Sebastian, M. (2014). Anaemia and malnutrition in indigenous children 

and adolescents of the Peruvian Amazon in a context of lead exposure: A cross-

sectional study. Global Health Action, 7(1), 22888. 

https://doi.org/10.3402/gha.v7.22888 

Bellinger, D. C. (2016). Lead contamination and children’s health. New England Journal of 

Medicine, 374(12), 1101–1103. https://doi.org/10.1056/NEJMp1600978 

Bellinger, D. C., Leviton, A., Waternaux, C., Needleman, H. L., & Rabinowitz, M. (1987). 

Longitudinal analyses of prenatal and postnatal lead exposure and early cognitive 

development. New England Journal of Medicine, 316(17), 1037–1043. 

Boucher, O., Jacobson, S. W., Plusquellec, P., Dewailly, É., Ayotte, P., Forget-Dubois, N., 

Jacobson, J. L., & Muckle, G. (2012). Prenatal methylmercury, postnatal lead 

exposure, and evidence of attention deficit/hyperactivity disorder among Inuit 

children in Arctic Québec. Environmental Health Perspectives, 120(10), 1456–

1461. https://doi.org/10.1289/ehp.1204976 

Braun, J. M., Froehlich, T., Daniels, J. L., Dietrich, K. N., Hornung, R., Auinger, P., & 

Lanphear, B. P. (2008). Association of environmental toxicants and conduct 

disorder in U.S. children. Environmental Health Perspectives, 116(7), 956–962. 

Canfield, R. L., Henderson, C. R., Cory-Slechta, D. A., Cox, C., Jusko, T. A., & Lanphear, B. 

P. (2003). Intellectual impairment in children with blood lead concentrations below 

10 μg per deciliter. New England Journal of Medicine, 348(16), 1517–1526. 

https://doi.org/10.1056/NEJMoa022848 

Centers for Disease Control and Prevention. (2021). Blood led reference value. U.S. 

Department of Health and Human Services. https://www.cdc.gov/nceh/lead 

Centers for Disease Control and Prevention. (2022). Childhood lead poisoning prevention. 

U.S. Department of Health and Human Services. https://www.cdc.gov/nceh/lead 



420 Journal Of Psychology and Social Sciences 

 Vol.4 No.3 2026 
 

Naik et.al (Impact of Lead Exposure on Health, Nutritional Status………) 

Chandramouli, K., Steer, C. D., Ellis, M., & Emond, A. M. (2009). Effects of early childhood 

lead exposure on academic performance and behaviour of school-age children. 

Archives of Disease in Childhood, 94(11), 844–848. 

https://doi.org/10.1136/adc.2008.149955 

Cleveland, L. M., Minter, M. L., Cobb, K. A., Scott, A. A., & German, V. F. (2008). Lead 

hazards for pregnant women and children. American Journal of Nursing, 108(10), 

40–49. 

Córdoba-Gamboa, L., Vázquez-Salas, R. A., Romero-Martínez, M., Cantoral, A., Riojas-

Rodríguez, H., Bautista-Arredondo, S., de Castro, F., Tamayo-Ortiz, M., & Téllez-

Rojo, M. M. (2023). Lead exposure can affect early childhood development and 

could be aggravated by stunted growth: Perspectives from Mexico. International 

Journal of Environmental Research and Public Health, 20(6), 5174. 

https://doi.org/10.3390/ijerph20065174 

Couture, M. D., Courtemanche, Y., Forget-Dubois, N., Bélanger, R. E., Boucher, O., Ayotte, 

P., Cordier, S., Jacobson, J. L., Jacobson, S. W., & Muckle, G. (2019). Association 

between early lead exposure and externalizing behaviors in adolescence: A 

developmental cascade. Environmental Research, 178, 108679. 

https://doi.org/10.1016/j.envres.2019.108679 

D’Souza, H. S., Menezes, G., & Venkatesh, T. (2002). Screening for lead poisoning in urban 

school children of southern India using capillary and venous blood samples. Indian 

Journal of Clinical Biochemistry, 17(1), 1–4. 

Donangelo, C. M., Kerr, B. T., Queirolo, E. I., Vahter, M., Peregalli, F., Mañay, N., & 

Kordas, K. (2021). Lead exposure and indices of height and weight in Uruguayan 

urban school children. Environmental Research, 195, 110799. 

https://doi.org/10.1016/j.envres.2021.110799 

Evens, A., Hryhorczuk, D., Lanphear, B. P., Rankin, K. M., Lewis, D. A., Forst, L., & 

Rosenberg, D. (2015). The impact of low-level lead toxicity on school performance 

among children in Chicago Public Schools. Environmental Health, 14(1), 21. 

https://doi.org/10.1186/1476-069X-14-21 

Flora, G., Gupta, D., & Tiwari, A. (2012). Toxicity of lead: A review with recent updates. 

Interdisciplinary Toxicology, 5(2), 47–58. https://doi.org/10.2478/v10102-012-

0009-2 

Gleason, K. M., Valeri, L., Shankar, A. H., Hasan, M. O. S. I., Quamruzzaman, Q., 

Rodrigues, E. G., Christiani, D. C., Wright, R. O., Bellinger, D. C., & Mazumdar, M. 

(2016). Stunting is associated with blood lead concentration among Bangladeshi 

children aged 2–3 years. Environmental Health, 15(1), 103. 

https://doi.org/10.1186/s12940-016-0180-5 

Graber, L. K., Asher, D., Anandaraja, N., Bopp, R. F., Merrill, K., Cullen, M. R., Luboga, S., 

& Trasande, L. (2010). Childhood lead exposure after the phase-out of leaded 

gasoline: An ecological study of school-age children in Kampala, Uganda. 

Environmental Health Perspectives, 118(6), 884–889. 

https://doi.org/10.1289/ehp.0901239 



Journal Of Psychology and Social Sciences 421 
Vol.4 No.3 2026  

 Naik et.al (Impact of Lead Exposure on Health, Nutritional Status……..) 

 

Hai, D. N., Tung, L. V., Van, D. K., Binh, T. T., Phuong, H. L., Trung, N. D., Son, N. D., 

Giang, H. T., Hung, N. M., & Khue, P. M. (2018). Lead environmental pollution and 

childhood lead poisoning at Ban Thi Commune, Bac Kan Province, Vietnam. 

BioMed Research International, 2018, 5156812. 

https://doi.org/10.1155/2018/5156812 

Hou, S., Yuan, L., Jin, P., Ding, B., Qin, N., Li, L., Liu, X., Wu, Z., Zhao, G., & Deng, Y. 

(2013). A clinical study of the effects of lead poisoning on the intelligence and 

neurobehavioral abilities of children. Theoretical Biology and Medical Modelling, 

10(13). https://doi.org/10.1186/1742-4682-10-13 

Irawati, Y., Kusnoputranto, H., Achmadi, U. F., Safrudin, A., Sitorus, A., Risandi, R., et al. 

(2022). Blood led levels and lead toxicity in children aged 1–5 years of Cinangka 

Village, Bogor Regency. PLoS ONE, 17(2), e0264209. 

https://doi.org/10.1371/journal.pone.0264209 

Iriani, D. U., Matsukawa, T., Tadjudin, M. K., et al. (2012). The effects of socioeconomic 

factors on lead exposure in children by gender in Serpong, Indonesia. 

International Journal of Environmental Research and Public Health, 9, 4135–4149. 

Jain, N. B., & Hu, H. (2006). Childhood correlates of blood lead levels in Mumbai and Delhi. 

Environmental Health Perspectives, 114(3), 466–470. 

Jordan, C. M., Yust, B. L., Robison, L. L., Hannan, P., & Deinard, A. S. (2003). A 

randomized trial of education to prevent lead burden in children at high risk for 

lead exposure. Environmental Health Perspectives, 111(16), 1947–1951. 

Kuang, W., Chen, Z., Shi, K., Sun, H., Li, H., Huang, L., & Bi, J. (2020). Adverse health 

effects of lead exposure on physical growth, erythrocyte parameters and school 

performances for school-aged children in eastern China. Environment 

International, 145, 106130. https://doi.org/10.1016/j.envint.2020.106130 

Lanphear, B. P., Hornung, R., Khoury, J., Yolton, K., Baghurst, P., Bellinger, D. C., et al. 

(2005). Low-level environmental lead exposure and children’s intellectual function: 

An international pooled analysis. Environmental Health Perspectives, 113(7), 894–

899. https://doi.org/10.1289/ehp.7688 

Liu, J., Liu, X., Wang, W., McCauley, L., Pinto-Martin, J., Wang, Y., Li, L., Yan, C., & 

Rogan, W. J. (2014). Blood led concentrations and children’s behavioural and 

emotional problems. JAMA Pediatrics, 168(8), 737–745. 

https://doi.org/10.1001/jamapediatrics.2014.332 

Naicker, N., Norris, S. A., Mathee, A., von Schirnding, Y. E., & Richter, L. (2010). Prenatal 

and adolescent blood lead levels in South Africa: Child, maternal and household 

risk factors in the Birth to Twenty cohort. Environmental Research, 110(4), 355–

362. 

Parween, S., et al. (2018). Prevalence of elevated blood lead level in children of India: A 

review. Indian Journal of Pediatrics. 

Renzetti, S., Just, A. C., Burris, H. H., Oken, E., Amarasiriwardena, C., Svensson, K., 

Mercado-García, A., Cantoral, A., Schnaas, L., Baccarelli, A. A., Wright, R. O., & 

Téllez-Rojo, M. M. (2017). The association of lead exposure during pregnancy and 



422 Journal Of Psychology and Social Sciences 

 Vol.4 No.3 2026 
 

Naik et.al (Impact of Lead Exposure on Health, Nutritional Status………) 

childhood anthropometry in the Mexican PROGRESS cohort. Environmental 

Research, 152, 226–232. https://doi.org/10.1016/j.envres.2016.10.024 

Reuben, A., Schaefer, J. D., Moffitt, T. E., Broadbent, J., Harrington, H., Houts, R. M., 

Ramrakha, S., Poulton, R., & Caspi, A. (2019). Association of childhood lead 

exposure with adult personality traits and lifelong mental health. JAMA Psychiatry, 

76(4), 418–425. https://doi.org/10.1001/jamapsychiatry.2018.4192 

Roy, A., Bellinger, D., Hu, H., Schwartz, J., Ettinger, A. S., Wright, R. O., Bouchard, M., 

Palaniappan, K., & Balakrishnan, K. (2009). Lead exposure and behaviour among 

young children in Chennai, India. Environmental Health Perspectives, 117(10), 

1607–1611. https://doi.org/10.1289/ehp.0900625 

Sandoval, M., et al. (2021). Prenatal and early childhood exposure to lead and repeated 

measures of metabolic syndrome risk indicators from childhood to preadolescence. 

Frontiers in Pediatrics, 9, 649865. 

Skroder, H., Hawkesworth, S., Moore, S. E., Wagatsuma, Y., Kippler, M., & Vahter, M. 

(2016). Prenatal lead exposure and childhood blood pressure and kidney function. 

Environmental Research, 151, 628–634. 

https://doi.org/10.1016/j.envres.2016.08.032 

UNICEF & Pure Earth. (2020). The toxic truth: Children’s exposure to lead pollution 

undermines a generation of future potential. UNICEF. https://www.unicef.org 

Winter, A. S., & Sampson, R. J. (2017). From lead exposure in early childhood to 

adolescent health: A Chicago birth cohort. American Journal of Public Health, 

107(9), 1496–1501. https://doi.org/10.2105/AJPH.2017.303903 

World Health Organization. (2023). Lead poisoning and health. https://www.who.int/news-

room/fact-sheets/detail/lead-poisoning-and-health 


	Introduction
	1. Poor housing conditions.
	2. Proximity to industrial sites.
	3. Inadequate waste management.
	4. Limited access to healthcare.
	5. Nutritional deficiencies.
	6. Lower parental education.
	7. Environmental injustice.
	1. Brain development is rapid.
	2. Growth processes are highly active.
	3. Nutritional demands are elevated.
	4. Physiological defence mechanisms remain immature.
	1. Birth outcomes.
	2. Neurodevelopment.
	3. Growth patterns.
	4. Behavioural functioning.
	Interrelationship Between Lead Exposure, Nutrition, and Development

	1. Nutritional deficiencies increase lead absorption.
	2. Lead exposure worsens nutritional status.
	1. Stunting.
	2. Anaemia.
	3. Growth retardation.
	4. Impaired cognitive development.
	Table 2. Health, Nutritional, Developmental, and Behavioral Effects of Lead Exposure in Children
	1. Lower IQ.
	2. Poor school performance.
	3. Learning disabilities.
	4. Reduced reading ability.
	5. Mathematical difficulties.
	6. Executive function deficits.
	1. Developmental delays.
	2. Learning difficulties.
	3. Behavioural disorders.
	4. Mental health problems.
	5. Reduced quality of life.
	Research Gaps
	1. Community-based prevention programs.
	2. Nutritional interventions.
	3. Environmental remediation strategies.
	4. School-based awareness programs.
	1. Nutrition.
	2. Developmental delays.
	3. Behaviour.
	4. Environmental exposures.
	5. Family environment.
	1. Electronic waste recycling.
	2. Informal battery recycling.
	3. Consumer product contamination.
	4. Climate-related environmental changes.
	1. Industrial emissions.
	2. Mining operations.
	3. Battery manufacturing.
	4. Electronic waste management.
	5. Hazardous waste disposal.
	Universal Screening in High-Risk Areas

	1. Industrial communities.
	2. Mining regions.
	3. Urban slums.
	4. Battery recycling areas.
	Nutrition-Based Prevention Strategies

	1. Iron-rich diets.
	2. Calcium-rich foods.
	3. Zinc supplementation where appropriate.
	4. Vitamin C intake.
	5. Balanced child nutrition.
	1. Sources of lead exposure.
	2. Household prevention measures.
	3. Safe hygiene practices.
	4. Early symptoms of toxicity.
	1. Pregnant women.
	2. Infants.
	3. Preschool children.
	4. Low-income households.
	5. Communities near industrial sites.
	References


