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Chemicals, Exposure, & Biomonitoring



Why do Biomonitoring in NJ?

Variety of Risk Factors

•Heart of Northeast transportation corridor

• Industry, manufacturing, refining

•Shared waterways

•Hazardous sites

•External sources

•Diverse Populations



Background – Health Disparities

Causes*

•Limited transportation

•Lack of childcare options

•Housing instability

•Linguistic issues

• Incognizance of services

•Mental distress

•Racial Stigma

•Working hours

Sources:

    NJ Spotlight

    Daily Mail Online

Consequences

•Delayed health care – 1st prenatal visit

•Negative health outcomes

•Significant disparity in Black maternal (>2.5X) 

and infant mortality rates

•Maternal mortality - 60% are women of color - NJ

• Infant mortality - 1.9% for NH Black infants - US

•Many with the greatest need lack access



Built on Collaborative Research

• Boston Birth Cohort (BBC) – continuously funded > 20 years

• Mothers/babies enrolled at birth – followed for up to 21 years

• ~9000 dyads

• >140 publications covering outcomes related to exposure



What the Research Says

• Mothers transfer lead and mercury to 

infants; infant mercury levels can be twice 

as high

• Prenatal exposure results in negative 

birth, early childhood, and lifelong 

outcomes

• Exposure tied to heart, respiratory, 

metabolic, neurodevelopmental, and other 

disorders at levels lower than current 

health limits (5 g/L Hg; 3.5 g/dL Pb)



Lead (Pb)

Toxic metal found in older buildings, pre-1980s 

paint, small plane exhaust, foreign goods, etc.

Exposure:

• Breathing or swallowing dirt or dust

• Drinking contaminated water

• Eating food or non-food items with lead

Culture-related increased risks: 

• Lead-containing pottery

• Cosmetics

• “Earth”

• Ayurvedic medicine



Exposure Questionnaires - Continued



Mercury (Hg) as 4 Different Chemicals

Methylmercury (MeHg)
• Extremely toxic

• Commonly found in 

      fish/seafood

• Builds up in body
     

Ethylmercury (EtHg)
• Toxic

• Used as a preservative

        (thimerosal)

• Rarely detected

Inorganic mercury (InHg)
• Toxic

• Found in ayurvedic

     medicine

• Skin lightening products

Elemental mercury
• Toxic

• Found in thermometers,

         CFLs, dental amalgams, 

         gold- smithing, religion

• Liquid, volatile



Effects on the Body - Mothers

Lead
• Abdominal Pain

• Fatigue

• Difficulty sleeping

• Constipation

• Anemia

• Joint pain

• Mood disorders

• Memory loss

• Reduced bone calcium

• Sterility

• Increased risk of preeclampsia

• Increased risk of high blood pressure

• Embolisms

Mercury
• Nausea and vomiting

• Anxiety/Depression

• Memory loss

• Insomnia 

• Muscle weakness

• Skin rashes

• Impaired motor skills/paralysis

• Hair loss

• Organ damage (kidney, lung…)

• Mood disorders

• Endocrine disruption

• Immunological disruption

• Sterility

• Coma



01 02 03

Decreased brain function

Decreased nervous system function

Neurological

Decreased kidney function
Decreased muscle growth
Decreased bone growth

Preterm Birth
Miscarriage

Developmental

Learning disabilities
Lower IQ

Antisocial behavior
Aggressive behavior

Decreased attention span
Lower educational attainment

Lower career attainment

Behavioral

Effects on Developing Fetuses:

Lead



01 02 03

Decreased brain growth

Decreased nervous system growth

Neurological disorders

Decreased coordination

Neurological

Decreased bone growth
Kidney failure

Blindness
Deafness

Microcephaly
Preterm Birth
Miscarriage

Developmental

Learning disabilities
Lower IQ

Behavioral disorders
Decreased attention span

Lower educational attainment
Lower career attainment

Behavioral

Effects on Developing Fetuses:

Mercury



Translating the Research

University Hospital Standard-of-Care

• Mercury and lead screening at mother’s 1st prenatal visit
• Educational materials to all patients

• Prescription for vitamins with calcium, iron, folate, Vitamin C and Vitamin D

• Screening for all mothers and babies at delivery
• Regular blood draw for mothers; cord blood for babies

• Specimens sent to NJDOH for analysis by ICP-MS/Hg speciation

• Resources for patients



Patient Resources

General prenatal resources
• Centering/educational material 

• NJDOH and UH support use of doulas

• Local community organizations

• Lead and Healthy Homes program

Post-diagnosis resources
• Medical treatment

• Diagnostic questionnaire

• Poison Center expertise

• Local DOH – inspections, case 

management, remediation

• State Child Lead and CEOHS



Lead Follow Up Guidelines
CDC Guidelines (Endorsed by ACOG) for Maternal Lead

• < 3.5 µg/dL     no follow-up needed

• 3.5-5 µg/dL     education and monitoring

• 5-14 µg/dL     resample within 1 month, cord blood at birth 

• 15-24 µg/dL     resample within 1 month, every 2-3, cord blood

• 25-44 µg/dL     resample within 1-4 weeks, monthly, cord blood

• >45 µg/dL     resample within 24h, frequent, consult specialist, cord

CDC Guidelines (Endorsed by AAP) for Child Lead



Program started June 2019

•  > 27K tests including follow ups

•  > 1650 elevated results

•  Thousands of families have received educational materials

•  Medical and environmental interventions implemented

•  Pursuing 3rd party payer options – program expanding

How it’s Going



Lead vs. Mercury in Mothers
University Hospital, Newark NJ (2019-2023) n=6688
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Lead vs. Mercury in Newborns 
University Hospital, Newark NJ (2019-2023) n=6090
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Mercury Species in Mothers and Babies
Data from Patients with Elevated Mercury Levels (2019-2024)
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Case Study 1
The case for prenatal screening

•1st prenatal visit at 10 weeks gestation

•Source: large fish – educated and switched to smaller fish

• Baby born with up to 90% less mercury due to intervention

Data courtesy of University Hospital

(μg/L)

10 w 22 w 27 w 31 w 40 w 40 w



Case Study 2
The case for newborn screening

•Foreign-born mother – language/transportation concerns

•No prenatal care – first test at delivery

Mom Baby

Lead (ug/dL) 49.5 65.1

Mercury (ug/L) 0.345 1.10

• Hospital – medical care; NJ Poison – consultation, police – 
transportation, LDOH – case management and inspection

• Baby hospitalized and chelated same day
• Baby’s lead came down to < 3.5 g/dL and baby is health
• Eating “earth”

Data courtesy of University Hospital



Case Study 3
The lead challenge

 Second Pregnancy – 27 Months Apart

• Lead is released from bone with calcium as part of remodeling
• Baby 2 born with <1/2 levels as Baby 1
• Different than mercury where you can see >90% reduction

Data courtesy of University Hospital



• Baby 2 flown to NYC for emergency heart surgery
• Family moved 3 times during second pregnancy
• Plates broke during move, new plates had high levels of lead

Data courtesy of University Hospital

Case Study 4
The case for third trimester screening

 Second Pregnancy – 12 Months Apart

Mom Baby

Baby 1 Visit 1 Delivery Delivery

Pb (μg/dL) 1.50 1.38 < 1

Baby 2 Visit 1 Delivery Delivery

Pb (μg/dL) 0.57 36.3 34.1



Risk Factors and Outcomes

Data courtesy of University Hospital

Preliminary data analysis on elevated mothers(n=79) and reference mothers(n=102)

Mothers Elevated Reference p-value

Age 30.8 (5.68) 24.2 (5.35) <0.0001

Immigrant 74.7% 20.2% <0.0001

Preliminary data analysis on elevated babies(n=78) and reference babies(n=79)

Babies Elevated Reference p-value

Newborn screen hit 30.8% 5.06% <0.0001

ICU admission 35.4% 20.5% 0.037

(years)



Early Interventions Program (EIP)



• 7 patients received initial and annual evaluation

• 80% of these patients showed cognitive improvement

• 43% showed improvement in communication

• 43% showed improvement in personal-social behavior

• No significant improvement seen in gross and fine motor

EIP – Low Level Mercury (5-7.5 µg/L)



What it Means

Prenatal screening is an efficient tool 

• Identifies emergency cases that would 

otherwise go undiagnosed

• Education is key to reducing exposure

Health concern from mercury in NJ – echoing other 

studies across U.S.

Proactive approach to limit exposure, address 

disparities, and improve health outcomes

High need – high ROI



What About…
Communities in NJ?
• Communities are likely not aware of risks

• Communities are likely being exposed

• May experience negative health outcomes

• Families are not being treated or changing behavior

Newark, NJ New Jersey United States

Population 311,000 9.3 million 342 million

Composition 45% Black

36% Hispanic

8% White (NH)

2% Asian

9% Other/two plus

12% Black

22% Hispanic

51% White (NH)

10% Asian

5% Other/two plus

13% Black

19% Hispanic

58% White (NH)

7% Asian

3% Other/two plus

Poverty 24% poverty 9.7% poverty 12.5% poverty

Foreign-born 37% 24%

Cities as high as 60%

16%

Cities as high as 74%



Mercury in NJ
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From Benz & Seung-Hee , Eur Journal of Pediatrics, 2011



Current Screenings

Child Lead
• NJ endorses 1- and 2-year Pb screens and at school enrollment

• Recommended as universal nationally, but varies by state

• No routine screening for mercury

Prenatal Screening
• Standard screens for STDs, iron, etc.

• Risk-based metals; prenatal intervention is rare

Newborn Screening
• Universal requirement

• 60+ genetic diseases



How Does it Compare?



Lead as a Public Health Success Story

Lead… is a pathway through 
which racial inequality 
literally gets into the body. 

- Dr. Robert Sampson

US has seen a 93% reduction in blood 

lead levels since the 1970s; however, 

disparities exist in the way levels went 

down.  



Legislation - Bills A4848/S3616

Provider responsibility
• The bill requires a physician or registered professional nurse to assess each pregnant person for possible risk factors for lead 

exposure and elevated blood lead levels
• If they identify at least one risk factor, they must perform lead screening on the patient
• If a provider receives laboratory test results indicating elevated blood lead level, they must:

• Notify the patient
• Provide an explanation
• Ensure that any of the patient's household members <6 are screened for lead

• First visit and 3rd trimester screening
• *Patient may refuse test

Laboratory responsibility
• The laboratory must report the results to NJDOH, the local health department, and the provider within 5 days

NJDOH shall adopt rules and regulations necessary to carry out the provision of the act



What We Can Do for Our Communities

•Understand risks

• Improve messaging and distribution

•Hold constructive dialog about alternative practices

•Educate medical providers, expectant mothers/WCBA, 

public health professionals, and communities

•Reduce demand for and supply of harmful chemicals

•Advocate for reviewing screening policies

•Advocate for and establish pre- and perinatal screening 

programs

•Highlight resources available
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CONTACT

Phone : 609-718-8188

Website : nj.gov/health

Email : eric.bind@doh.nj.gov

THANK YOU!
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