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Highlights 

Public health relevance—How does this work relate to a public health issue? 

• Childhood lead exposure remains a critical environmental health challenge in Georgia, with the 2018 
nationwide survey revealing that one in four children had elevated blood lead levels. 

• The analysis utilizes Georgia's first national surveillance data spanning 2020-2023, providing evidence for 
understanding the burden and geographic distribution of lead exposure. 

Public health significance—Why is this work of significance to public health? 

• Analysis of 32,048 children reveals encouraging nationwide declines in elevated blood lead levels, while 
exposing severe regional disparities with 11.7% of children in Adjara exceeding action thresholds. 

• These findings establish the first quantitative baseline for evaluating Georgia's national screening program 
launched in response to the 2018 MICS findings on elevated childhood lead exposure. 

Public health implications—What are the key implications or messages for practitioners, policy makers 
and/or researchers in public health? 

• Region-specific interventions are urgently needed in western Georgia, particularly in Adjara and Guria, 
where exposure remains disproportionately high. 

• Continued surveillance, environmental source investigations, and multi-sectoral collaboration are essential 
for reducing childhood lead exposure and protecting neurodevelopment. 

Abstract 

Lead is a toxic heavy metal associated with significant health risks, particularly in children, due to its 
neurotoxic effects and lack of a safe exposure threshold. This study presents a comprehensive 
analysis of blood lead levels (BLLs) in children under 18 years, utilizing data from Georgia's national 
early disease detection program collected between 2020 and 2023. The dataset includes over 32,000 
children, providing a robust foundation for evaluating temporal trends and regional disparities in 
lead exposure. A nationwide decline in elevated BLLs was observed during the study period, with 
an overall mean BLL of 3.56 µg/dL; however, substantial regional variations persist, with Adjara 
(mean BLL 5.27 µg/dL, 11.7% with BLL ≥10 µg/dL) and Guria (mean BLL 5.01 µg/dL, 8.3% with BLL 
≥10 µg/dL) reporting the highest levels. These findings underscore the critical need for targeted, 
region-specific environmental health interventions and policies to address persistent lead exposure 
risks. This analysis contributes valuable epidemiological insights into childhood lead exposure in 
Georgia, informing future public health strategies and resource allocation. 
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1. Introduction 

Lead exposure remains a significant global environmental health issue, particularly affecting 
children in low- and middle-income countries (LMICs), where regulations on industry, pollution 
control, and routine environmental monitoring are frequently insufficient [1]. As a potent neurotoxin, 
lead accumulates in the body over time and lacks a known safe exposure threshold. It is particularly 
detrimental to children under five, as it disrupts brain development, leading to lasting cognitive and 
behavioral challenges [2]. 

According to the most recent Global Burden of Disease estimates from the Institute for Health 
Metrics and Evaluation (IHME), lead exposure was responsible for approximately 1.5 million deaths 
and more than 25 million years lived with disability (YLDs) in 2021, with cardiovascular diseases and 
neurodevelopmental impairments being the primary outcomes [3,4]. Despite the global phase-out of 
leaded gasoline, exposure continues to arise from sources such as contaminated drinking water, 
industrial emissions, lead-based paints, traditional cosmetics, spices, and ceramics [3,4]. 

In 2021, the U.S. Centers for Disease Control and Prevention (CDC) revised the blood lead 
reference value from 5 µg/dL to 3.5 µg/dL, reflecting a broader scientific agreement that even very 
low exposure levels can be hazardous [5]. Importantly, recent evidence confirms that there is no safe 
blood lead level, as any detectable amount may adversely affect children's neurodevelopment and 
long-term health [5,6]. This change highlights the necessity for proactive public health measures and 
enhanced environmental monitoring. 

Georgia has encountered ongoing issues with lead exposure, as revealed by a nationwide survey 
in 2018 from UNICEF and the National Center for Disease Control and Public Health (NCDC), which 
indicated that 41% of 5–7 year old children had BLLs exceeding 5 µg/dL [7]. Regional variations were 
pronounced, particularly in western areas of Georgia, such as Adjara and Guria, which demonstrated 
disproportionately high BLLs. 

In response to the MICS results, the Georgian government implemented a comprehensive 
national strategy that includes the adoption of a National Environmental Health Action Plan in 2018, 
regulatory measures on early detection and management of lead poisoning, revisions to state 
screening programs to include BLL testing, and the establishment of clinical protocols to guide 
pediatric assessment and intervention. 

Subsequent investigations conducted between 2020 and 2025 confirmed the persistence of 
exposure in these regions, documenting multiple environmental pathways—including contaminated 
household dust, spices, and other domestic sources—and highlighting the need for continued 
surveillance and targeted interventions [8–10]. A national analysis conducted after 2019 
demonstrated significant reductions in children's BLLs following coordinated governmental 
interventions, yet confirmed persistent regional disparities [8]. A lead isotope feasibility study further 
identified that household factors, particularly specific spices and indoor dust, were likely 
contributors to childhood exposure in affected regions, whereas certain high-lead soil and paint 
samples did not isotopically match children's BLL signatures [9]. Most recently, a 2023–2024 
feasibility study using volumetric absorptive microsampling (VAMS) in Adjara and Imereti 
confirmed ongoing exposure in select communities and highlighted local predictors such as housing 
conditions, household product use, and region-specific practices, underscoring the need for context-
sensitive, site-specific public health action [10]. 

Until recently, the absence of centralized surveillance data has posed significant challenges in 
comprehensively evaluating geographic, demographic, and temporal patterns of lead exposure in 
Georgia. This study represents the first nationwide descriptive analysis of lead surveillance data 
collected through Georgia's state program, "Early Detection and Screening of Diseases," spanning the 
period from 2020 to 2023. By systematically examining variables such as age, sex, regional disparities, 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 23 January 2026 doi:10.20944/preprints202601.1720.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202601.1720.v1
http://creativecommons.org/licenses/by/4.0/


 3 of 8 

 

and temporal trends, this analysis seeks to provide critical insights to inform evidence-based 
environmental health policies, optimize resource allocation, and guide future research priorities. The 
aim of this study is to describe the distribution of blood lead levels among Georgian children, identify 
temporal trends and regional disparities, and provide epidemiological evidence to support targeted 
public health interventions. 

2. Materials and Methods 

This descriptive cross-sectional study evaluated anonymized data from the national State 
Program for Early Detection and Screening of Diseases, specifically focusing on the lead component, 
from January 2020 to December 2023. The analysis concentrated on children under 18 years who 
underwent at least one screening for BLLs throughout the program period. 

The screening program was formalized through the State Standard (Protocol) for Clinical 
Management: "Early Detection and Management of Toxic Lead Exposure in Children" (approved by 
Ministerial Order No. 01-148/o, April 23, 2019). The primary target population included children aged 
24–84 months, with additional screening indicated for children with clinical signs, high-risk 
environmental exposure, or nutritional deficiencies. The screening program operates on a symptom-
based approach, where healthcare providers determine whether a child should be tested based on 
clinical assessment, exposure risk factors, and professional judgment. All children enrolled in the 
state health program are tested using venous blood samples analyzed by certified laboratories. Case 
management protocols included environmental assessment, nutritional counseling, quarterly 
monitoring for BLLs 5–34.9 µg/dL, and referral to specialized care for BLLs ≥35 µg/dL. 

The dataset, sourced from the NCDC, included demographic information such as age, sex, 
administrative region, and lead test results. Only entries with complete information for age, sex, 
region, and BLL values were included in the analysis, while records with missing or inconsistent 
identifiers, test dates, or BLL values were excluded (N=778). 

Data analysis was performed using IBM SPSS Statistics software. Chi-square tests assessed 
differences between categorical variables (e.g., sex and elevated BLL categories), while t-tests and 
correlation coefficients examined differences between continuous variables like age and BLL. Trends 
in BLL over time were represented using line graphs, and regional variations were illustrated through 
bar charts. 

Ethical considerations were upheld by fully anonymizing the dataset prior to analysis, ensuring 
no personal identifiers were accessible to researchers 

3. Results 

The analysis included a total of 32,048 children under 18 years, comprising 17,387 (54.3%) males 
and 14,661 (45.7%) females. The overall mean BLL was 3.56 µg/dL (SD ±1.72), with a declining trend 
noted over the four-year span. 

From 2020 to 2023, there was a statistically significant decrease in the prevalence of moderate 
(5–9.99 µg/dL) and high (≥10 µg/dL) BLL cases (p < 0.001) (Figure 1). 
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Figure 1. The downward trend in the proportion of children with elevated BLLs. 

BLL distribution by sex showed no statistically significant difference between males and females 
(p = 0.19) (Figure 2). 

 

Figure 2. BLL distribution by sex. 

Adjara (11.7%) and Guria (8.3%) had the highest proportions of children with BLLs ≥10 µg/dL, 
followed by Samegrelo-Zemo Svaneti (4.9%) and Imereti (4.2%) (Figure 3). 
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Figure 3. Prevalence of BLL (≥10 µg/dL) by regions. 

Adjara had the highest mean BLL (5.27 µg/dL), followed by Guria (5.01 µg/dL), Samegrelo-Zemo 
Svaneti (4.41 µg/dL), and Imereti (3.63 µg/dL) (Figure 4). 

 

Figure 4. Average BLLs by region. 

4. Discussion 

This nationwide descriptive research on BLLs distribution in Georgia's children reveals 
promising trends while also highlighting ongoing regional disparities and pressing public health 
issues. The significant reduction in BLLs between 2020 and 2023 indicates that Georgia's national 
screening and intervention strategies may be effective. Increasing awareness amongst the public and 
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medical community and the incorporation of environmental health priorities into public policy, 
clinical guidelines, and state-funded screening initiatives appears to be showing early success. 

Viewed through comparative and reflective lenses, Georgia's experience fits within broader 
global dynamics of declining lead exposure in countries that have invested in sustained policy 
enforcement and environmental surveillance. A comprehensive systematic review by Ericson et al. 
[11], covering 49 low- and middle-income countries, reported that approximately half of all children 
studied had BLLs ≥ 5 µg/dL, underscoring the immense burden of exposure in settings with limited 
regulatory capacity. By comparison, Georgia's national average BLL of 3.56 µg/dL represents a more 
favorable profile, with the steady reduction in elevated cases suggesting measurable progress in 
addressing childhood lead exposure. 

However, persistent regional disparities, notably in Adjara and Guria, remain a cause for 
concern. These findings are consistent with earlier reports [7] and parallel regional exposure patterns 
identified in other LMICs. The regional differences observed in blood lead level distribution may be 
shaped by diverse local conditions, including environmental pollution, socioeconomic context, 
household exposure pathways, as well as differences in awareness and knowledge about lead 
exposure among healthcare providers across regions. Western regions, such as Adjara and Guria, 
have shown comparatively higher averages over recent years; however, these patterns are likely 
multifactorial and context-dependent rather than indicative of a single dominant exposure source. 
Higher testing rates in regions where healthcare providers are more familiar with lead screening 
programs may contribute to the observed regional patterns. This highlights the importance of site-
specific investigations and context-sensitive interventions that consider the environmental and 
behavioral diversity across Georgia [7,12]. Lead isotope analysis has further confirmed that 
household sources, particularly contaminated spices and indoor dust, are more likely contributors 
than outdoor soil or paint in affected communities [9]. 

The clustering of high BLLs in specific western regions underscores the necessity for tailored 
interventions that include localized risk assessments, environmental remediation efforts, and public 
education campaigns. 

Strengths of this study include the utilization of a national dataset spanning multiple years and 
regions, providing a broad overview of lead exposure among Georgian children. However, 
limitations should be acknowledged. The reliance on screening data introduces the possibility of 
selection bias, as children tested were not chosen through a random population-based sampling 
method. Additionally, data regarding environmental exposure sources, socioeconomic factors, or 
follow-up outcomes were not available for inclusion. 

Despite these limitations, the study offers valuable insights into the national burden and 
geographic distribution of childhood lead exposure. The results emphasize the need for ongoing 
surveillance, stricter enforcement of lead-related regulations, and public health initiatives specifically 
designed for high-risk communities. Future research should investigate long-term health outcomes, 
the cost-effectiveness of interventions, and the impact of maternal and perinatal exposures on early-
life BLL increases. 

Georgia's experience demonstrates both the successes of national policy interventions in 
reducing overall lead exposure and the ongoing challenges posed by region-specific sources that 
require locally adapted control measures. 

5. Conclusions 

This study provides the first extensive evaluation of the national blood lead screening program 
in Georgia, highlighting both the achievements of current policy initiatives and the necessity for 
ongoing efforts. The observed reduction in elevated BLLs is promising and reflects progress in 
addressing environmental lead hazards. 

However, the enduring exposure issues in western regions like Adjara and Guria indicate the 
need for region-specific interventions and deeper investigations into local sources of exposure. 
Tackling this public health challenge requires continuous multi-sectoral collaboration, sustained 
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monitoring, and evidence-based policymaking. Future investigations should aim to merge 
environmental sampling, socioeconomic analysis, and neurodevelopmental follow-up to foster a 
comprehensive understanding of lead's effects and enhance child health outcomes throughout the 
nation 
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