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Plan Overview  
This plan was prepared by the Tennessee Department of Health, Childhood Lead Poisoning Prevention 
Program. The Centers for Disease Control and Prevention (CDC) encourages each state to develop a 
screening plan based on state-specific data. This document summarizes the clinical recommendations 
and tools for a more targeted approach to childhood lead screening in Tennessee.  

This plan is supported with funding provided through Centers for Disease Control and Prevention  
NUE2EH001434.  
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Who Should be Tested?  
 

1. Children whose parent/guardian answers “yes” or “don’t know” to any questions on 
the risk assessment questionnaire used at well-child checks between 6-72 months of age 
(according to Bright Futures Guidelines1) or when child’s risk status changes. 

2. Children at 12 and 24 months old.2 
3. Children 36-72 months old without a documented blood lead level.2  
4. Children whose parent/guardian requests a blood lead level. 
5. Recent immigrants, refugees, and international adoptees under 16 years old should be 

screened for elevated blood lead levels within 90 days of arrival into the United 
States. Screening should be repeated 3-6 months later after initial testing.3 

 

Lead Risk Assessment Questionnaire 

A questionnaire was developed to assess a child’s individual risk for exposure to lead and should be used 
as a screening tool. (Appendices A and B). The questionnaire is not intended to replace a test but can be 
used as an additional resource. In addition to living in a geographically high-risk area, children may be at 
increased risk for lead poisoning from a variety of sources such as parent occupation, pottery, jewelry, 
spices, and cookware. See links below for questionnaire: 
 
https://www.tn.gov/content/dam/tn/health/program-areas/lead/Lead-Risk-Questionnaire-Jan-
2019.PDF 
 
https://www.tn.gov/content/dam/tn/health/program-areas/lead/PH-4416-S-Lead-Risk-Assessment-
SPANISH.pdf 
 
 

 

 

 

 

1 Bright Futures: Guidelines for Health Supervision of Infants, Children, and Adolescent. 
https://downloads.aap.org/AAP/PDF/periodicity_schedule.pdf?_ga=2.91740122.1112264329.16650916
34-1999710129.1663593103 
2Required for TennCare participants. https://www.medicaid.gov/medicaid/benefits/early-and-periodic-
screening-diagnostic-and-treatment/lead-screening/index.html 
3CDC: Screening for Lead during the Domestic Medical Examination for Newly Arrived Refugees. 
https://www.cdc.gov/immigrant-refugee-health/hcp/domestic-
guidance/lead.html?CDC_AAref_Val=https://www.cdc.gov/immigrantrefugeehealth/guidelines/lead-
guidelines.html#cdc_generic_section_4-recommendations-for-post-arrival-lead-screening 
 
 

https://www.tn.gov/content/dam/tn/health/program-areas/lead/Lead-Risk-Questionnaire-Jan-2019.PDF
https://downloads.aap.org/AAP/PDF/periodicity_schedule.pdf?_ga=2.91740122.1112264329.1665091634-1999710129.1663593103
https://www.tn.gov/content/dam/tn/health/program-areas/lead/Lead-Risk-Questionnaire-Jan-2019.PDF
https://www.tn.gov/content/dam/tn/health/program-areas/lead/Lead-Risk-Questionnaire-Jan-2019.PDF
https://www.tn.gov/content/dam/tn/health/program-areas/lead/PH-4416-S-Lead-Risk-Assessment-SPANISH.pdf
https://www.tn.gov/content/dam/tn/health/program-areas/lead/PH-4416-S-Lead-Risk-Assessment-SPANISH.pdf
https://downloads.aap.org/AAP/PDF/periodicity_schedule.pdf?_ga=2.91740122.1112264329.1665091634-1999710129.1663593103
https://downloads.aap.org/AAP/PDF/periodicity_schedule.pdf?_ga=2.91740122.1112264329.1665091634-1999710129.1663593103
https://www.medicaid.gov/medicaid/benefits/early-and-periodic-screening-diagnostic-and-treatment/lead-screening/index.html
https://www.medicaid.gov/medicaid/benefits/early-and-periodic-screening-diagnostic-and-treatment/lead-screening/index.html
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Tennessee Testing Data 
Statewide and County Level 
Screening 

In 2019, Tennessee’s Childhood Lead 
Poisoning Prevention program screened an 
all-time high 91,840 children under 6 with a 
screening rate of 18.7%. The following years 
presented new and unique challenges in the 
form of the COVID-19 pandemic (2020) and 
Magellan Diagnostics’ recall of all LeadCare 
II test kits (2021). 2020 and 2021 saw year-
over-year declines of nearly 10% and almost 
6%, respectively. Screening volume 

recovered from the 2021 decrease with totals and rates reaching 82,944 and 17% in 2022 and 87,942 
and 17.9% in 2023 (Chart 1). Although these surveillance numbers have yet to reach their pre-pandemic 
heights, the positive trend is encouraging. 

On May 28, 2021, Magellan Diagnostics issued a LeadCare II test kit recall 
which resulted in a sharp overall decline in capillary testing throughout the 
state (Chart 3). Venous testing during this period remained relatively static 
(Chart 3) and thus did not compensate for the loss of nearly all statewide 
point-of-care testing capacity; this resulted in a steep decline in screening 
throughout Tennessee lasting from June 2021–February 2022. Declines in 
screening volume were seen throughout the state and were not isolated to 
any region or age group (Chart 4). 

In February 2022, Magellan Diagnostics resumed distribution of LeadCare 
II test kits. Overall screening volume quickly returned to pre-recall levels 
(Chart 2) and positive year-over-year percent changes were seen for every 
month from May 2022–June 2023 (Table 1). Monthly year-over-year 
percent differences ranged from -7.7%–+6.4% for the second half of 2023 
(Table 1). 

An analysis of county-level screening from 2015–2023 showed that 40% 
(38) of Tennessee’s 95 counties had their lowest annual lead screening 
rates in 2021 among all 9 years; an additional 17% (16) of all counties had 
their lowest annual screening rates in 2020 (Chart 4). 

  

Chart 1 

Table 1 



7 
 

 

 

 

  

Chart 2 

Chart 3 
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Among Tennessee’s 6 metro regions, Shelby 
County has seen the largest decline in its share of 
the statewide screening total. From 2015–2019, 
Shelby County accounted for an average of 16.9% 
of all children under age 6 screened in 
Tennessee’s 13 regions. From 2020–2021 Shelby 
County’s average share of the statewide screening 
volume fell to 12.75%. From 2022–2023 Shelby 
County’s share recovered to 14.6%. 

 Children Exceeding CDC’s Blood Lead 
Reference Value (BLRV) 

The number of children exceeding the CDC’s 
recommended BLRV continued to decline through 
2021, decreasing by nearly 23% in comparison to 
the 2020 total (Chart 5). The year-over-year 
decline in screening volume from 2020–2021 was 
only 6%  (Chart 1, Figure 1); thus, the data indicate 
a continued decline in the blood lead burden 
among the Tennessee under 6 population and is 
not merely attributable to the decrease in 
screening rate penetrance. An analysis of annual 
percentages of screened children exceeding the 
BLRV among infants, one year-old children, and 

two-year-old children demonstrate consistent annual declines among one-and two-year-olds from 
2019–2021 with infants holding steady at 0.6% for all 3 years (Chart 6). 

On October 1, 2022, TN CLPPP adopted the CDC’s new, lower recommended BLRV of 3.5 µg/dL. Despite 
the late adoption in the fourth quarter of the 2022 calendar year, a small impact on the number and 
rate of children exceeding the BLRV was noted 
(Chart 5). The first complete year of the new BLRV 
saw a much more pronounced increase; the 
number of results more than tripled compared to 
2021—the last full year with the 5 µg/dL reference 
value. Assessing the increases in EBLL rates among 
infants, one-year-old and two-year-old children 
reveals that one and two-year olds had the 
steepest increases in EBLL rates when comparing 
the final complete calendar year of the 5 µg/dL 
reference level (2021) to the first complete 
calendar year of the 3.5 µg/dL reference level 

Chart 4 

Chart 5 

Chart 6 
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(2023). One and two-year-old EBLL rates tripled in 2023 when compared to 2021 while infant rates more 
than doubled (Chart 6). Please note that these totals and rates do not reflect confirmed cases. As of 
January 1, 2024, a venous sample meeting or exceeding the BLRV must be collected for a confirmed case 
to be counted. Prior to January 1, 2024, a second elevated capillary sample collected within 90 days of 
the initial elevated result was considered sufficient for confirmation. The impact of this change on 
confirmation totals will be evaluated in the years and months to come. 

Confirmed case totals and rates also saw an increase related to the new, lower 3.5 µg/dL BLRV. In 2023, 
statewide confirmed cases (596) more than doubled the case total (277) from 2021 (Chart 7). Confirmed 
case rates by age group for infants, one-year-olds, and two-year olds rose significantly, but not as 

steeply as the EBLL rates for those age groups. Case rates 
per 1000 children screened more than doubled for two-
year-olds and nearly doubled for infants and one-year-
olds (Chart 8). 

Tennessee Lead Exposure Risk 
High Risk ZIP Codes 

The presence of lead paint in the home remains the 
primary risk factor for lead toxicity among young 
children. Up to 70% of lead exposure cases in US children 
can be traced to ingestion or inhalation of lead paint 
fragments and dust [1]. A ZIP code is considered high risk 
for lead exposure if 27% or more of the homes within its 
boundaries were constructed prior to 1950 [2]. There are 
49 ZIP codes throughout Tennessee that meet this 
criterion (Table 2). Of those 49 ZIP codes, 21 screened at 
least 150 children from 2019–2023. In 2020, 7 of the 21 
zip codes exceeded their pre-pandemic screening total 
(2019). The following year, 6 ZIP codes met or exceeded 
their 2019 screening total (Table 3). Considerable 
improvements were seen in 2022 and 2023. In 2023, 14 
zip codes reached pre-pandemic screening levels 
including 66% of high risk zip codes in Shelby County, the 

state’s highest risk metro area. Since 2014, high risk ZIP codes have averaged higher screening rates 
than their lower risk counterparts; however, this gap narrowed considerably in 2021 and 2022 before 
widening again in 2023 (Chart 9). In the coming years, TN CLPPP hopes to leverage risk assessment 
efforts by several federal agencies to transcend housing age and achieve a more holistic picture of lead 
exposure risk.  

Additional Resources to Assess Geographic Risk 

Historically TN CLPPP has relied heavily on housing age estimates from American Community Survey 
census data to evaluate lead exposure risk within zip code boundaries. Research has demonstrated that 

Chart 8 

Chart 8 
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evaluating multiple risk factors such as housing built before 1940, racial/ethnic demographics, and 
poverty estimates at a more granular, census block level has explained a greater amount of variance in 
blood lead levels than dichotomizing zip codes into high and low risk jurisdictions, zip codes alone, and 
census tracts [3]. Other investigations have shown socioeconomic measures of vulnerability at the 
census tract level to be roughly equivalent to those at the census block level when merged with 
surveillance data to assess measures of public health inequity such as lead exposure [4] [5]. 

The CDC is currently developing a population-based lead exposure risk assessment tool that public 
health agencies, providers, and the public can utilize in the identification of census tracts at elevated risk 
for lead exposure [6]. The Lead Exposure Risk Index will be presented on an interactive, web-based 
dashboard that allows users to explore community-level risk for lead exposure at the national, state, and 
census tract levels [6]. 

The Department of Housing and Urban Development (HUD) Office of Policy Development and Research 
has created a web-based mapping application which allows the general public to view risk levels for 
deteriorated paint at the state, county, and census tract levels. These risk level values are called the 
Deteriorated Paint Index (DPI) and are an average predicted percentage of pre-1980 occupied housing 
units at risk of containing deteriorated paint within a given jurisdiction. The tool allows local 
policymakers and administrators to make informed decisions regarding resource allocation for lead 
remediation and abatement targeting as well as exposure risk assessment [7].  Research has shown the 
DPI to have strong correlation with other risk models/indices and moderate correlation with 2014–2016 
EBLL data in a Michigan case study [8]. This case study demonstrated that the DPI was effective in 
identifying hotspots in urban areas but additional housing, sociodemographic, and environmental 
information was needed to pinpoint hotspots in rural jurisdictions [8]. 

In the coming years, TN CLPPP will leverage the available science to better identify and address areas 
where lead exposure remains a persistent threat to the healthy development of Tennessee children. 

https://hud.maps.arcgis.com/apps/webappviewer/index.html?id=3ed44f79ce2f4ed4af655adc379438b9
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Tennessee High Risk ZIP Codes for Lead Exposure in the Home 

Table 2 



12 
 

  

Table 3 



13 
 

Additional Sources of Lead Exposure 
While most sources of lead exposure are commonly linked to lead-based paint, water, or soil, there are 
some additional sources of lead exposure commonly identified. A specific list of items has been created 
from the Centers for Disease Control and Prevention website. 

• Alternative medicines  
• Candies or traditional home remedies  
• Cosmetics or ceremonial powders 
• Deteriorated blinds (Lead Dust) 
• Hobbies (Fishing weights, stained glass, bullets) 
• Jewelry 
• Living near airports from exposure to lead in air and soil from aviation gas 
• Paint on toys or antique toys and collectibles 
• Plastics 
• Pottery 
• Spices 

Chart 9 
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Specific Items Known to Contain Lead 
 

Name Country of Origin Treatment/Use 

Ba-baw-san  China • Herbal remedy that 
treats colon pain or to 
pacify young children 

Daw Tway Thailand and Myanmar (Burma) • Digestive aid 
• Samples from Daw Tway 

analysis has shown 970 
parts per million (ppm) 
of lead 

Greta and Azarcon (also known 
as alarcon, coral, luiga, maria 
luisa, or rueda) 
 

Hispanic • Traditional medicines 
that are a fine orange 
powder 

• Taken for an upset 
stomach (empacho), 
constipation, diarrhea, 
vomiting, or teething 
babies 

• Lead content as high as 
90% 

Ghasard India • Folk medicine that is a 
brown powder used as a 
tonic 

Kajal (also known as kohl and 
surma) 

Africa and the Middle East • Eye care product 

Sindoor India • Traditional red or 
orange colored cosmetic 
powder -Testing of the 
Swad brand Sindoor 
product has been as 
high as 87% lead 

 
Visit the Pediatric Environmental Health Specialty Unit (PESHU) for additional information about non-
paint lead exposure sources. 
 
About Lead in Foods, Cosmetics, and Medicines | Childhood Lead Poisoning Prevention | CDC 

Conclusions 
The statewide screening plan exists as a component of the cooperative agreement with the Centers for 
Disease Control and Prevention (CDC). Statewide screening totals remain on an upward trend following 
the COVID 19 pandemic and Magellan’s 2021 Lead Care II test kit recall. TN CLPPP looks forward to 
leveraging the science behind new mapping and hotspot analysis efforts undertaken by federal agencies 

https://www.pehsu.net/health_professionals_families/health_topics/lead/
https://www.cdc.gov/lead-prevention/prevention/foods-cosmetics-medicines.html?CDC_AAref_Val=https://www.cdc.gov/nceh/lead/prevention/sources/foods-cosmetics-medicines.htm
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such as the Environmental Protection Agency (EPA) and Housing and Urban Development (HUD) to 
better allocate resources and efforts to areas with the greatest need. 

Resources 

1. National guidance 
a. American Academy Pediatrics  

i. (https://www.aap.org/en/patient-care/lead-exposure/) 
b. Centers for Disease Control and Prevention  

i. (About Childhood Lead Poisoning Prevention | Childhood Lead 
Poisoning Prevention | CDC) 

c. Medicaid 
i. (https://www.medicaid.gov/medicaid/benefits/early-and-periodic-

screening-diagnostic-and-treatment/lead-screening/index.html) 
2. State guidance 

a. Childhood Lead Poisoning Prevention Program 
i. (Childhood Lead Poisoning Prevention Program (tn.gov)) 

b. Reportable Disease Matrix 
i. (https://www.tn.gov/content/dam/tn/health/documents/ReportableDis

easesList.pdf) 
c. Healthy Homes 

i. (https://www.tn.gov/health/cedep/environmental/healthy-
homes/hh/lead.html) 

d. Electronic Providers’ Toolkit 
i. (https://pbformd.tennessee.edu/) 

e. Surveillance Dashboard 
i. Workbook: TN CLPPP  

 
 

 
 

 

 

 

 

 

https://www.aap.org/en/patient-care/lead-exposure/
https://www.cdc.gov/lead-prevention/about/?CDC_AAref_Val=https://www.cdc.gov/nceh/lead/default.htm
https://www.cdc.gov/lead-prevention/about/?CDC_AAref_Val=https://www.cdc.gov/nceh/lead/default.htm
https://www.medicaid.gov/medicaid/benefits/early-and-periodic-screening-diagnostic-and-treatment/lead-screening/index.html
https://www.medicaid.gov/medicaid/benefits/early-and-periodic-screening-diagnostic-and-treatment/lead-screening/index.html
https://www.tn.gov/health/health-program-areas/fhw/tn-clpp.html
https://www.tn.gov/content/dam/tn/health/documents/ReportableDiseasesList.pdf
https://www.tn.gov/content/dam/tn/health/documents/ReportableDiseasesList.pdf
https://www.tn.gov/health/cedep/environmental/healthy-homes/hh/lead.html
https://www.tn.gov/health/cedep/environmental/healthy-homes/hh/lead.html
https://pbformd.tennessee.edu/
https://data.tn.gov/t/Public/views/TNCLPPP/DashboardHome?%3AshowAppBanner=false&%3Adisplay_count=n&%3AshowVizHome=n&%3Aorigin=viz_share_link&%3Aembed=yes&%3Arender=false&%3Atoolbar=no
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