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Abstract

Purpose: This study investigates the persistent relationships between childhood lead exposure,
repeat teen pregnancy, and tobacco use in a sample of teenage females in Syracuse, NY.
Methods: We analyzed the association of childhood lead poisoning with repeat pregnancy and
tobacco use among 536 teens (aged 15–19 years) in Syracuse, NY, who received services at
Syracuse Healthy Start between 1998 and 2002.
Results: The mothers’ childhood lead exposure, controlling for race, age, and Medicaid status, was
associated with repeat teen pregnancy and tobacco use.
Conclusion: Long-term negative health outcomes associated with childhood lead exposure should
not be underestimated. This study helps to shore up prior research that found lead poisoning to have
a long-lasting impact on children’s functioning and healthy development. Policy efforts focused on
neighborhood development and health education continue to be sorely needed. © 2008 Society for
Adolescent Medicine. All rights reserved.
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Although the rates of teen pregnancy in the United States
have been on the decline, many teens who give birth are
likely to experience additional health problems and to have
repeat pregnancies. Impoverished neighborhoods in which
many pregnant teens reside contain poorly maintained housing, with lead exposure risks that help to perpetuate racial
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and ethnic disparities in health status throughout the U.S.
Living in areas with broken windows and dilapidated housing can be indicative of neighborhoods with high crime
(resulting in increased stress levels and associated effects),
poverty (lack of funds to buy nutritious foods, leading to
obesity, diabetes, and poor birth outcomes), and poor access
to health care [1]. In addition, tobacco use is one of the most
important preventable public health risks [2].
Among the environmental exposures leading to negative
health outcomes is lead poisoning, which disproportionately
affects impoverished children living in urban areas. Chil-
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dren of color are documented to have considerably higher
levels of lead poisoning than children of white ethnicity [3].
From 2000 –2001, the prevalence of elevated blood lead
(EBL) in the children of Onondaga County was the second
highest in New York State outside of New York City. Five
zip codes in the city of Syracuse, Onondaga County’s seat,
accounted for 76% of the county’s total childhood lead
poisoning and 7.7% of the entire incidence of elevated
blood lead in New York State children [4].
The greatest likelihood of exposure to lead comes from
old lead-based paint in dilapidated buildings, especially
around windowsills and doorframes. These windows emit
powdery paint dust and chips each time they are opened or
closed [5]. To a lesser, but still important extent, lead is
found in the soil surrounding houses with exteriors that have
peeling lead-based paint [6]. Finally, lead-tainted water,
from corroded lead solder in old copper pipes, potentially
also contributes to children’s exposure to lead [7].
Over time, researchers have identifed health consequences resulting from lead exposure at lower levels. Before
1970, a level of 60 g/dl was considered dangerous; by
1985 the level for concern had dropped to 25 g/dl, and
in 1991 it was changed to 10 g/dl [4]. A longitudinal study
of 172 children who were followed from 6 months to 5
years of age found that IQ, as measured by the StanfordBinet Intelligence Scale, fell 7.4 points as blood lead rose
from 1 g/dl to 10 g/dl [8]. Lead exposure and other
health disparities are estimated to account for nearly onequarter of the racial gap in school readiness [9].
The current literature on lead’s harmful effects has
largely focused on lower level exposure (10 g/dl) [10].
A review conducted on these current studies by the Centers
for Disease Control and Prevention (CDC) came to the
following conclusions. First, lead levels 10 g/dl are
associated with negative cognitive effects among children,
and the evidence suggests a causal relationship, but the size
and shape of this relationship is not known because of
methodologic limitations to studies and the confounding of
socioeconomic status. Second, the evidence shows consistent associations between low levels of lead in children and
other negative health outcomes, identifed as other neurologic function, stature, sexual maturation, and dental
problems [11].
Lead entering the bodies of very young children affects
their developing brains in ways that continue to infuence
their behavior for many years and thus becomes a cumulative environmental injustice [5]. Neurotoxicity from lead
poisoning affects not only cognitive capacity but the ability
to plan, learn from prior experience, and control impulsive
behavior, and creates impairments that are collectively
termed defcits in “executive function” [12]. Observational
studies with exposed children have found associations between lead exposure and what has been variously termed
impulsive behavior, delinquency, and aggressive/anti-social
behavior [13–15]. According to Bellinger, the neurotoxic

effects of lead on children’s development appear to be
irreversible [5]. These developmental insults, Bellinger argues, need to be measured in real-world behavioral patterns,
rather than on cognitive or psychological tests administered
in artifcial settings [16,17]. Adults who are occupationally
exposed to lead also exhibit neurobehavioral defcits, including diminished cognitive ability and executive function
[18 –20]. Experimental animal studies have demonstrated
early lead exposure to be a risk for impulse control, failure
to delay gratifcation, and increased sensitivity to drugseeking behavior [21,22]. A possible biological pathway for
lead’s promotion of maladaptive behavior has been identifed in experimental trials in which lead-dosed rat pups
developed disruptions in their neurochemistry [23–25].
Most of the research on the effects of lead exposure on
cognitive functioning has been limited to adolescent and
adult males and thus has not addressed the effects of the
exposure on other health outcomes such as teenage pregnancy and tobacco use [18 –20,26]. The study described in
this article in part fulflls Bellinger’s recommendation to
investigate the lived experience of persistent effects of
childhood lead exposure and the neighborhood context in
which it occurs on teen pregnancy and tobacco use. The
purpose of this study is to analyze the effect of childhood
lead poisoning on teen pregnancy and tobacco use. We
hypothesize that among females, childhood lead poisoning
is associated with repeat teen pregnancy and cigarette
smoking.
Methods
This research project takes a multilevel methodological
approach to health problems and integrates epidemiological
methods to analyze the effects of elevated blood levels on
teen pregnancy and tobacco use in Syracuse, NY [27].
Syracuse is the ffth largest city in New York State, with a
2000 population of 147,306, which comprises 64.3% white,
25.3% African-American, 3.4% Asian, 1.1% Native American, and 3.4% individuals of two or more racial ancestries
of whom 5.3% are Hispanic. According to the 2000 U.S.
Census, nearly 43% of Syracuse children 5 years of age
live in poverty; the poverty rate for African-American children (57%) is more than double that for white children
(27%). Syracuse has New York State’s third highest child
poverty level, following that of Buffalo and Rochester, and
the second highest Latino child poverty rate in the United
States [28]. Using data from the Onondaga County Health
Department Lead Program for 1992 to 1995, Griffth et al
found that the mean lead level among children in Syracuse was
7.38 g/dl for white children, 11.35 g/dl for African-American children, and 9.83 g/dl for Hispanic children [29]. From
2000 –2003, elevated blood lead (10 g/dl) was identifed in
10.8% of white children (425 of 3940 tested) and 22.7% of
African-American children (1112 of 4899 tested) in Onondaga County (Data provided by the Onondaga County

S.D. Lane et al. / Journal of Adolescent Health 42 (2008) 43– 49

Health Department). A similar racial disparity exists in the
teen (15–19 years of age) birth rate in Syracuse (2000 –
2001); per year, 32.9 per 1,000 white teens gave birth,
compared with 91.7 per 1,000 African-American teens
(Birth data are from NYS vital records and population data
are from the U.S. Census; calculations are by the authors).
This analysis used data from the Syracuse Healthy Start
(SHS) participants’ database [30], which monitors the receipt of preventive care of pregnant women of all ages. SHS
is an infant mortality prevention project of the Onondaga
County Health Department (OCHD) that has been funded
by the Health Resources and Services Administration since
1997. Briefy, SHS began enrolling participants in mid-1998
and at that time began to monitor the participants’ receipt of
services and screening. As a part of routine screening, the
SHS staff looks up the childhood lead levels in archived
paper fles in the OCHD. If the participant’s childhood
lead level is elevated, SHS staff reports this fnding to the
woman’s obstetrician. SHS staff also complete a riskscreening questionnaire with participants that asks about
tobacco use, to make a plan for intervention. This analysis
is restricted to those aged 15–19 years who were enrolled in
SHS from 1998 to the frst quarter of 2002. The teens in this
sample were born after the phase-out of leaded gasoline and
after the ban on lead-based residential paint. During the
period covered in this analysis, SHS enrolled over threefourths of all mothers aged 20 years in Syracuse.
Measures
The pregnant teens in this sample had ranged from 0 –24
months of age during the years 1981–1989, at which time a
blood-lead level of 25 g/dl was considered “acceptable”
by the CDC [7]. In the lead records on fle in the Onondaga
County Health Department during these years, if a child’s
lead level was 20 g/dl the staff wrote, “OK” rather than
the exact number. If the child’s blood lead level was 20
g/dl, the staff recorded the exact number. In cases in which
participants had more than one childhood lead level on fle,
we used the highest lead level recorded. As part of routine
screening, SHS participants were asked about tobacco use
early in their pregnancy and were offered assistance with
reducing or quitting smoking. Participants were also
asked about their previous pregnancies. If a participant
had a previous pregnancy, the current pregnancy is called
a “repeat teen pregnancy.” Maternal age was calculated
by subtracting the maternal date of birth from the expected date of her baby’s birth. Maternal race/ethnicity
was collected through self-report upon enrollment into
SHS. Because of the small numbers of individuals of
other races and ethnicities, subsequent analyses use data only
for white and African-American females. All variables were
coded as dichotomous: childhood blood lead level (20/20
g/dl), tobacco use (none/any), previous pregnancy (frst/re-
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peat pregnancy), maternal age (15–17/18 –19 years), and maternal race (white/African-American).
Statistical analysis
Descriptive analyses were conducted on the data for
teens in the SHS database with regard to childhood lead
level, maternal age, Medicaid insurance, number of pregnancies, and tobacco use. Separate bivariate associations
were assessed between childhood lead level (the exposure)
and maternal age, Medicaid insurance, number of pregnancies, and tobacco use. Multivariate logistic regression was
conducted using childhood lead level as the exposure, repeat
teen pregnancy or tobacco use as the outcomes, and using
maternal race, maternal age, and Medicaid use as potential
confounders. Before conducting the logistic regression, we
assessed effect measure modifcation (EMM) and confounding. To check for EMM, we used the Breslow-Day test for
homogeneity, with an  level of .20 as the cutoff [31].
Potential confounding by maternal race, maternal age, or
Medicaid was examined to determine whether these variables were related to either the outcomes (repeat pregnancy
or tobacco use) or the exposure (elevated childhood blood
lead). Once EMM and confounding were assessed, appropriate confounders were controlled for in the logistic
model [31].

Results
Of the 1111 pregnant teens (aged 15–19) served by SHS,
719 (64.7%) had been tested as children and had blood lead
levels on fle with the county health department, of whom
26.7% were white, 48.4% African-American, 5.7% Latina,
1.7% Native American, .8% Asian, and 16.7% unknown/
other. Among the 536 white and African-American pregnant teens, 71.6% had childhood lead levels 20 g/dl, and
28.4% had levels 20 g/dl (13.8% had levels 20 –29
g/dl, 9.0% had levels 30 –39 g/dl, and 5.6% had levels
40 –99 g/dl). Likewise, among this group, 64.6% (346/
536) were African-American, 47.0% (252/536) were 18 –19
years of age, 76.1% (408/536) were on Medicaid, 39.6% (183/
462, data missing for 74) were experiencing their second or
higher pregnancy, and 37.5% (201/536) were smokers.
Table 1 presents the lead levels of the pregnant teens by
number of pregnancies, smoking, maternal age, Medicaid
vs. private insurance, and maternal race. Repeat pregnancy
was associated with elevated childhood lead and mother’s
age (older teens were more likely to have a repeat birth)
(p  .05). Tobacco use was also signifcantly associated
with maternal race (white teens smoked more than AfricanAmerican teens) (p  .05).
We performed two separate logistic regression analyses
with childhood lead level as the exposure, or risk factor, as
presented in Table 2. In the frst analysis repeat birth was the
outcome variable (Model 1) and in the second tobacco use
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Table 1
Baseline characteristics of pregnant teens by childhood blood lead
levels, Syracuse, New York (1998 –2002)
Characteristic

Repeat pregnancy (N  462)
First pregnancy
Second or higher-order
pregnancy
Tobacco use during pregnancy
(N  536)
Nonsmokers
Smokers
Maternal age, y (N  536)
15–17
18–19
Medical insurance (N  536)
Private insurance
Medicaid
Race (N  536)
African-American
White

of having a second pregnancy among those with an acceptable lead level.

Lead level (N  536)

Discussion

20 g/dl
(n  384)

20 g/dl
(n  152)

74.6% (N  208)

25.4% (N  71)

65.0% (N  119)

35.0% (N  64)

74.9% (N  251)
66.2% (N  133)

25.1% (N  84)
33.8% (N  68)

70.8% (N  201)
72.6% (N  183)

29.2% (N  83)
27.4% (N  69)

66.4% (N  85)
73.3% (N  299)

33.6% (N  43)
26.7% (N  109)

74.7% (N  142)
69.9% (N  242)

25.3% (N  48)
30.1% (N  104)

Percentages are summed across the row.

was the outcome variable (Model 2). In each logistic regression, we controlled for confounders of maternal race
and mother’s age. Receipt of Medicaid was a confounder of
Model 1 and an effect modifer of Model 2, resulting in
stratifed effect estimates. The analyses found childhood
lead poisoning to be a risk factor for subsequent repeat birth
among teens and for tobacco use. Among those not covered
by Medicaid, the odds of smoking among those with an
elevated childhood lead level was 4.25 (95% CI 1.89, 9.57)
times higher than the odds of smoking among those with an
acceptable lead level, controlling for age and race. Among
those receiving Medicaid, the odds of smoking was 1.26
(95% CI 0.79, 2.03) times higher among those with an
elevated childhood lead level compared to those with an
acceptable lead level, controlling for age and race. Controlling for maternal age, race and Medicaid use, the odds of
having a second pregnancy among those with an elevated
childhood level was 1.59 (95% CI 1.04, 2.43) times the odds

The notion that the built environment affects health outcomes has been well documented [32]. This paper indicates
a potential link between a key aspect of the dilapidated built
environment—namely, lead poisoning—and subsequent
health outcomes years later among young women, who are
more likely to have multiple pregnancies and to smoke
cigarettes than female teens without a history of elevated
lead levels.
Repeat pregnancy
Most of the analyses linking prior lead exposure to deficits in executive functioning have been conducted with
adolescent and adult males [18 –20,26]. Among leadpoisoned adolescent males, poorer planning ability, the reduced capacity to learn from prior behavior or to delay
gratifcation contribute to higher rates of socially deviant,
and sometimes law-breaking, behavior. Teenage girls, however, are much less likely to be arrested or labeled “delinquent.” For example, in Onondaga County (1995–1999)
among teens aged 14 –18 years, 83% of all convicted offenders were male [33]. A key area in which executive
function could potentially infuence the lives of teenage
females is choices about their intimate partners, including
when and with whom to express their sexuality, and the
effective use of both contraception and protection from
sexually transmitted infections. An important caveat in applying the concept of executive function to teen sexuality is
that many births to younger teens are the result of coercive
sex. Research has demonstrated that about half of the babies
of younger teens are fathered by older male partners, who
may pressure their partners into sexual relationships before
they are ready and may also control condom use decisions
[34]. Other variables associated with teen pregnancy include factors at the community (high unemployment and
community stress levels), family (single parents), and individual (African-American race, Hispanic ethnicity, school
dropout, greater number of sexual partners) levels [35].

Table 2
Logistic regression results (odds ratios and 95% confdence intervals) for models using repeat pregnancy and tobacco use as outcome variables
Predictor variables

Childhood lead level (20 g/dl vs. 0–19 g/dl)
Mother’s race/ethnicity (African-American vs. white)
Mother’s age, years (18–19 vs. 15–17)
Medicaid (Medicaid vs. private insurance)
Data in parentheses are 95% confdence intervals.

Model 1:
Repeat pregnancy
(n  462)

Model 2:
Tobacco use
Medicaid nonusers
(n  128)

Medicaid users
(n  408)

1.59 (1.04, 2.43)
1.46 (1.25, 1.71)
1.45 (.95, 2.21)
1.70 (1.06, 2.73)

4.25 (1.89, 9.57)
.32 (.15, .72)
.93 (.42, 2.05)
—

1.25 (.78, 2.00)
.29 (.19, .45)
1.35 (.88, 2.05)
—
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These factors at the community and family levels may result
in residence in older housing with peeling lead paint and
could be a proxy for environmental factors contributing to
higher blood lead levels among children in these areas.
Developmental delay is another risk factor that has been
found to be associated with teen pregnancy. A nationally
representative sample of females found that those with
lower scores on the Armed Services Vocational Aptitude
Battery (a test of arithmetic reasoning, math knowledge,
word knowledge, and paragraph comprehension) were signifcantly more likely to have become mothers before age
20 years, regardless of racial or ethnic background, and had
nearly three times the odds of a second birth in their teen
years than those with higher cognitive ability [36]. Because
lead poisoning potentially impacts both cognitive ability
and executive functioning, these two factors may operate
synergistically in reducing the teen’s ability to avoid pregnancy. Teen women with potentially weaker cognitive or
judgment capacity, secondary to lead poisoning, may be less
able to perceive whether potential partners sincerely care
about their welfare or are manipulating them. Reduced
cognitive competence and diminished ability to plan ahead
and to be mindful of consequences may also play a role in
the effective and consistent use of birth control.
Studies have shown that increased knowledge about
pregnancy prevention does not always result in behavior
change that decreases pregnancy risk. Likewise, increased
access to contraception does not necessarily lead to increased condom use, subsequently reducing teen pregnancy
rates [35]. This study may add more information to the
overall picture of why young women are not heeding information about protective sexual behaviors.
Lead and propensity for addiction
Although smoking and race have been found to be determinants of blood lead level among women of reproductive age [37], our study is the frst to investigate an association in the opposite direction—namely, between elevated
childhood lead and cigarette smoking in teen years. Potentially related fndings in animal studies appear to be pertinent in
evaluating the potential for early lead exposure to increase
sensitivity to tobacco addiction: early lead exposure has been
associated with a decreased ability to delay gratifcation [21]
and with alterations in the dopamine system and other moodregulating neurochemicals [23–25,38]. These two factors suggest biological plausibility that early lead exposure could increase sensitivity to tobacco addiction.
Additional research has shown that small corner stores in
inner-city Syracuse neighborhoods sell individual cigarettes
(“loosies”) to minors, thus facilitating minors’ potential
addiction to tobacco. The 1999 Youth Risk Behavior Survey, conducted with all 10th grade students in Syracuse,
revealed that 97.5% had tried cigarette smoking at least
once; 24% had smoked within the past 30 days; and 9%
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reported smoking more than two cigarettes per day within
the past 30 days [39]. These data demonstrate that an alarming proportion of Syracuse youth risk lifetime tobacco addiction. Even though nearly all youth have tried tobacco,
only about one-quarter continue to smoke. Our fndings
indicate that childhood lead exposure may increase the
possibility of continued tobacco use.
The fndings from this study, specifcally the lack of a
signifcant association between lead levels and tobacco use
among Medicaid users highlight the large role that poverty
plays in this relationship. Studies have found economically
poorer individuals are more likely to smoke, possibly because
of lower educational levels and lack of awareness of the health
hazards of smoking or because of the use of smoking to
manage mood and stress related to lack of resources [40].
Individual risk versus social/environmental risk
Much of the policy focused on reducing teen pregnancy
and smoking has been based on the so-called individual
responsibility model, in which teens are bombarded with
commercial and public service messages urging them to
remain abstinent and smoke free [2]. The underlying assumption of these messages and policies is that teens have
complete and conscious control over their behavior. Yet the
published literature and the analyses presented in this article
call attention to the role of childhood lead exposure in
shaping subsequent behavior. Lead poisoning likely accounts for at least a portion of the poor school performance
of children and may also explain part of the racial disparity
in test scores. Our data demonstrate a signifcant association
of childhood lead poisoning with subsequent repeat pregnancy and smoking among teens, both of which are enormous public health concerns. Teen pregnancy and lead
poisoning are concentrated in fve zip code areas in Syracuse with high lead exposure. These neighborhoods are
where people of color were segregated after urban renewal
because of discrimination in rental housing and in mortgage
lending. The aftershocks of urban renewal thus continue to
cause harm in the form of lead-laden, dilapidated housing.
Further research should integrate community-level factors into the analyses to address the confounding effect of
living in these zip code areas with high degrees of health
disparities.
Study limitations
There could be many proximate factors that better explain the association found between elevated childhood
blood levels and poor health outcomes measured 10 –15
years later. Our small sample size could mask an even larger
effect estimate. Other community factors such as poverty,
community stress, residence location within Syracuse, and
family level factors such as single-parent families could
confound the relationship between childhood lead exposure
and health outcomes in teenage years. Although several of
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Sir Bradford Hill’s Criteria of Causality such as temporality
and biological plausibility have been met, this small contribution is not defnitive. Instead, this research gives support
to furthering the investigation of the lifetime effects of
elevated blood lead levels among young children, toward
decreasing the prevalence of poor health outcomes later on
in life. Further research should include neighborhood and
environmental determinants, as well as individual level factors, in multilevel models, to further illuminate the impact
of childhood blood lead levels on behaviors such as repeat
teen pregnancy and teenage smoking.
Acknowledgments
The data presented in this article are part of a larger study
on maternal and child health titled, “Innovative Models to
Analyze and Address Racial, Ethnic and Geographic Disparities in Maternal and Child Health Outcomes.” The study
was funded by the Health Resources and Services Administration, and partially funded by the Program on The Analysis and Resolution of Conficts of the Maxwell School of
Citizenship and Public Affairs at Syracuse University. IRB
approval was obtained from Upstate Medical University.
References
[1] Cohen D, Spear S, Scribner R, et al. “Broken windows” and the risk
of gonorrhea. Am J Public Health 2000;90:230 – 6.
[2] Visscher WA, Feder M, Burns AM, et al. The impact of smoking and
other substance use by urban women on the birthweight of their
infants. Substance Use Misuse 2003;38:1063–93.
[3] Haley VB, Talbot TO. Geographic analysis of blood lead levels in
New York State children born 1994 –1997. Environ Health Perspect
2004;112:1577– 82.
[4] New York State Department of Health. Eliminating childhood lead
poisoning in New York State by 2010. A Report of the New York
State Department of Health 2004. Albany, NY: New York State
Department of Health, 2004.
[5] Bellinger DC. Lead. Pediatrics 2004;113(4 Suppl):1016 –22.
[6] Schilling RJ, Bain RP. Prediction of children’s blood lead levels on
the basis of household-specifc soil lead levels. Am J Epidemiol
1988;128:197–205.
[7] American Academy of Pediatrics. Committee on Environmental
Health Lead Exposure in Children: Prevention, Detection, and Management, Committee on Environmental Health Policy Statement.
Pediatrics 2006;116:1036 – 46.
[8] Pocock SJ, Smith M, Baghurst P. Environmental lead and children’s
intelligence: A systematic review of the epidemiological evidence.
Br Med J (Clin Res Ed) 1994;309:1189 –97.
[9] Currie J. Health disparities and gaps in school readiness. Future Child
2005;15:117–38.
[10] Canfeld RL, Henderson CR Jr, Cory-Slechta DA, et al. Intellectual
impairment in children with blood lead concentrations below 10
micrograms per deciliter. N Engl J Med 2003;348:1517–26.
[11] Centers for Disease Control and Prevention. Preventing lead poisoning in young children. Atlanta, GA: Centers for Disease Control and
Prevention, 2005.
[12] Canfeld RL, Kreher DA, Cornwell C, et al. Low-level lead exposure,
executive functioning, and learning in early childhood. Child Neuropsychol 2003;9:35–53.

[13] Chiodo LM, Jacobson SW, Jacobson JL. Neurodevelopmental effects
of postnatal lead exposure at very low levels. Neurotoxicol Teratol
2004;26:359 –71.
[14] Espy KA. Using developmental, cognitive, and neuroscience approaches to understand executive control in young children. Dev
Neuropsychol 2004;26:379 – 84.
[15] Leung AK, Robson WL, Fagan JE, et al. Attention-defcit hyperactivity disorder. Getting control of impulsive behavior. Postgrad Med
1994;95:153– 60.
[16] Bellinger DC. Future directions for neurobehavioral studies of environmental neurotoxicants. Neurotoxicology 2001;22:645–56.
[17] Bellinger DC. Perspectives on incorporating human neurobehavioral
end points in risk assessments. Risk Anal 2003;23:163–74.
[18] Barth A, Schaffer AW, Osterode W, et al. Reduced cognitive abilities
in lead-exposed men. Int Arch Occup Environ Health 2002;75:
394 – 8.
[19] Schwartz BS, Lee BK, Bandeen-Roche K, et al. Occupational lead
exposure and longitudinal decline in neurobehavioral test scores.
Epidemiology 2005;16:106 –13.
[20] Schwartz BS, Stewart WF, Bolla KI, et al. Past adult lead exposure is
associated with longitudinal decline in cognitive function. Neurology
2000;55:1144 –50.
[21] Cory-Slechta DA. Lead-induced impairments in complex cognitive
function: Offerings from experimental studies. Child Neuropsychol
2003;9:54 –75.
[22] Nation JR, Cardon AL, Heard HM, et al. Perinatal lead exposure and
relapse to drug-seeking behavior in the rat: A cocaine reinstatement
study. Psychopharmacology 2003;168:236 – 43.
[23] Devi CB, Reddy GH, Prasanthi RP, et al. Developmental lead
exposure alters mitochondrial monoamine oxidase and synaptosomal catecholamine levels in rat brain. Int J Dev Neurosci 2005;
23:375– 81.
[24] Fazli-Tabaei S, Fahim M, Zarrindast MR. Effect of acute and chronic
lead exposure on apomorpine-induced sniffng in rats. Pharmacol
Toxicol 2003;92:88 –93.
[25] Xu Y, Li G, Han C, et al. Protective effects of Hippophae rhamnoides
L. juice on lead-induced neurotoxicity in mice. Biol Pharm Bull
2005;28:490 – 4.
[26] Needleman HL, McFarland C, Ness RB, et al. Bone lead levels in
adjudicated delinquents. A case control study. Neurotoxicol Teratol
2002;24:711–7.
[27] Rubinstein RA, Scrimshaw SC, Morrissey S. Classifcation and process in sociomedical understanding: Towards a multilevel view of
sociomedical methodology. In: Abrecht G, Fitzpatrick R, Scrimshaw
SC, eds. Handbook of Studies in Health and Social Medicine.
London: Sage Publications, 2000:36 – 49.
[28] More than nine in ten Latino children left behind by stock dividend
tax cut. New York: Children’s Defense Fund; 2004.
[29] Griffth DA, Doyle PG, Wheeler DC, et al. A tale of two swaths:
Urban childhood blood-lead levels across Syracuse, New York. Ann
Assoc Am Geographers 1998;88:640 – 65.
[30] Lane SD, Cibula DA, Milano LP, et al. Racial and ethnic disparities
in infant mortality: Risk in social context. J Public Health Manag
Pract 2001;7:30 – 46.
[31] Rothman KJ, Greenland S. Modern Epidemiology, 2nd edition.
Philadelphia: Lippincott-Raven, 1998.
[32] Dannenberg AL, Jackson RJ, Frumkin H, et al. The impact of community design and land-use choices on public health: A scientifc
research agenda. Am J Public Health 2003;93:1500 – 8.
[33] Rosenthal A. A report to the NAACP Syracuse/Onondaga Chapter on
racial disparities in the local criminal justice system. Syracuse, NY:
Center for Community Alternatives, 2001.
[34] Donovan P. Can statutory rape laws be effective in preventing adolescent pregnancy? Fam Plann Perspect 1997;29:30 –34, 40. (Special
report).

S.D. Lane et al. / Journal of Adolescent Health 42 (2008) 43– 49
[35] Kirby D. Refections on two decades of research on teen sexual
behavior and pregnancy. J Sch Health 1999;69:89 –94.
[36] Shearer DL, Mulvihill BA, Klerman LV, et al. Association of early
childbearing and low cognitive ability. Perspect Sex Reprod Health
2002;34:236 – 43.
[37] Lee MG, Chun OK, Song WO. Determinants of the blood lead level
of US women of reproductive age. J Am Coll Nutrit 2005;24:1–9.

49

[38] Wakefeld J. Leading to drug abuse. Environ Health Perspect 2001;
109:A68.
[39] Onondaga County Health Department. Youth Risk Behavior Survey.
Syracuse, NY: Onondaga County Health Department, 1999.
[40] Bobak M, Jha P, Nguyen S, Jarvis M. Poverty and smoking. In: Jha
P, Frank Chaloupka F, eds. Tobacco Control in Developing Countries. New York: Oxford University Press, 2000:41– 61.

