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ISEE-0003
What Measure of Temperature is the Best Predictor of Mortality?

Adrian Barnett,* Shilu Tong,* and Archie Clements,† *Queensland
University of Technology, Brisbane, Queensland, Australia; and
†University of Queensland, Brisbane, Queensland, Australia.

Background and Objective: Hot and cold temperatures significantly
increase the risk of death in many regions of the world. Different
measures of temperature, including minimum, maximum and apparent
temperature, have been used in previous research. Which temperature
measure is the best predictor of mortality is not known.
Methods: We used mortality data from 106 cities in the US NMMAPS
study (years 1987–2000). We examined the association between
temperature and mortality using Poisson regression and fitted a non-linear
spline for temperature. We examined five measures of temperature, the
effect of including relative humidity, and various degrees of freedom for
the temperature spline. The best model was defined as that with the
minimum absolute residual. The residuals were calculated using cross-
validation.
Results: Maximum temperature was selected as the best temperature
measure the most often (40 cities in the �65-year age group), and
apparent temperature the least often (8 cities in the �65-year age group).
Maximum temperature was the best measure in 10 out of 12 months in
both age groups. Geographically, maximum temperature was the best
measure in cold regions, and minimum temperature in warm regions.
Humidity was important in almost every city in the �65 year age group.
The seasonal variation in humidity showed a surprising peak in usefulness
in winter.
Conclusion: Apparent temperature is no better than standard measures of
temperature in predicting mortality. Maximum temperature was generally
the best measure in cold climates and minimum temperature in warm
climates. Humidity is an important predictor of mortality in the elderly
and its effect should be estimated separately from temperature.

ISEE-0005
Investigation of Nephrolithiasis in Children with Tainted Chinese Dairy
Product Consumption in Taiwan

I-Jen Wang,*,† Yu-Nian Wu,* Wen-Chiuo Wu,* Giovanni Leonardi,‡
Yen-Jen Sung,§ Shuei-Liong Lin,¶ Tien-Jen Lin,** Kuen-Yuh Wu,††
Wei-Chih Cheng,‡‡ Pau-Chung Chen,†† Chang-Chuan Chan,†† and
Kung-Chang Hwang,* *Department of Pediatrics, Taipei Hospital,
Department of Health, Taipei, Taiwan; †Department of Health Risk
Management, China Medical University, Taichung, Taiwan; ‡Health
Protection Agency, Centre for Radiation, Chemical, and Environmental
Hazards, Chemical Hazards & Poisons Division, Oxon, United Kingdom;
§Institute of Cell Biology and Anatomy, National Yang Ming University,
Taipei, Taiwan; ¶Taipei Hospital, Department of Health, Taipei, Taiwan;
**Wan Fang Hospital, Taipei Medical University, Taipei, Taiwan;
††Institute of Occupational Medicine and Industrial Hygiene, National

Taiwan University College of Public Health, Taipei, Taiwan; and
‡‡Bureau of Food and Drug Analysis, Department of Health, Taipei,
Taiwan.

Background: Little is known about the renal effects of melamine in
humans. We evaluated risk factors, clinical manifestations, exposure
patterns, and biomarkers for nephrolithiasis in children who consumed
melamine-contaminated dairy products.
Methods: From September 24 to October 31 in 2008, 1222 children
whose parents were concerned that they may have consumed melamine-
contaminated dairy products were investigated at Department of Health
hospitals in Taiwan. The high exposure group was those who consumed
China-brand dairy products with melamine levels �2.5 ppm. The low
exposure group was those who consumed dairy products imported from
China with melamine levels 0.05–2.5 ppm. Our control group was those
who consumed dairy products without detected melamine levels �0.05
ppm. Clinical presentation, urinalysis, urine calcium, creatinine, and renal
ultrasonography were evaluated. Urine melamine tests were checked for
those with nephrolithiasis and age- and gender-matched controls selected
from the study population.
Results: No hematuria, hypercalciuria, flank pain, or acute renal failure
was noted in the high exposure group. Nine out of the 14 nephrolithiasis
cases had a history of having resided in China and China-brand dairy
product consumption. The age of children with nephrolithiasis in the high
exposure group was younger than those without nephrolithiasis
(P � 0.011). The duration of contaminated product consumption was
longer in children with nephrolithiasis in the high exposure group than
those without nephrolithiasis (P � 0.017). The risk of nephrolithiasis was
found to increase with estimate melamine exposure levels (P for trend
�0.001). Of the 10 nephrolithiasis cases that received urine melamine
analysis, two had elevated levels. Comparatively, age- and gender-
matched controls were all lower than the detection limit.
Conclusions: Due to lack of symptoms and signs, we recommend renal
ultrasonography for children with high melamine exposure. Urine
melamine tests might be helpful in confirming the diagnosis of melamine
related nephrolithiasis.

ISEE-0008
The Association Between Socioeconomic Status and Exposure to Mobile
Telecommunication Networks in Children and Adolescents

Silke Thomas, Sabine Heinrich, Anja Kühnlein, and Katja Radon, Institute
and Outpatient Clinic for Occupational-, Social- and Environmental
Medicine, Munich, Germany.

Background: A potential association between socioeconomic status (SES)
and self-reported use of mobile phones has been investigated in a few
studies. Whether objective exposure to mobile phone networks differs by
SES in children and adolescents has not yet been studied.
Methods: Data was taken from a cross-sectional study investigating a
possible association between exposure to mobile phone networks and
well-being in children and adolescents. In total, data of 1481 children and
1505 adolescents was used. During a Computer Assisted Personal
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Interview (CAPI) on participants’ mobile phone use, socio-demographic
characteristics and potential confounding variables were collected.
Sociodemographic data was used to stratify participants into three “status
groups” (low, middle, high). Using a personal dosimeter (ESM-140
Maschel Elekctronics), we obtained an exposure profile over 24 hours for
three mobile phone frequency ranges for each of the participants.
Exposure levels were expressed as a mean percentage of the reference
level.
Results: Children with a low SES were more likely to own a mobile phone
(OR 2.1; 95% CI 1.1–3.9) and also reported to use their mobile phone longer
per day (OR 2.4; 95% CI 1.1–5.4) than children with a high SES. For
adolescents, mobile phone ownership was independent of SES, but self-
reported duration of phone use per day was also higher in adolescents with a
low SES (OR 3.4; 95% CI 1.4–8.4) compared to adolescents with a high
SES. No association was seen for children or adolescents between SES and
objective exposure to mobile telecommunication networks.
Conclusion: Mobile phone use may differ between status groups with
higher use among disadvantaged groups. However, this does not result in
a higher overall exposure to mobile telecommunication networks. Whether
the short duration of personal phone calls or the small numbers in the low
SES group are causal has to be investigated in further studies.

ISEE-0014
Zinc Deficiency in Soils, Crops and Food in Mali and Options for
Remediation

Aly Barry,† Birgitta Jacks,* and Gunnar Jacks,* *Åbo Akademi, Turku,
Finland; and †Fondation Novartis, Ségou, Mali.

Abstract: Mali has a high child mortality of 220/1000. Children in the
Niger inland delta die at birth and at weaning age. Zinc deficiency
weakening the immuno-system could be responsible for 20% of the child
mortality. The objective of this work has been to study zinc availability
along the food chain from soils to humans.

200 soil samples were sampled at five locations and assessed for Zn
plant availability. Crops were analysed for total zinc and iron. 20 meals
have been sampled and analysed for energy, iron, and zinc. Effects of
food preparation have been studied by phytate analysis.

Soil zinc deficiency is present along a stretch of 700 km in the Niger
inland delta. Contents of zinc in crops are lower than reference values. A
fertilization test adding 10 kg Zn per ha gave little effect on the rice crop.
Another test with intermittent irrigation indicated higher zinc uptake. An
assessment of the zinc and iron intake made in the centre of the delta
showed that the zinc intake was half the recommended while iron intake
was double the recommended. Nevertheless anemia is common among
women and children, due to the cereal-dominated diet with less than 10%
of the energy from animal food. The phytate/zinc and phytate/iron ratios
are high making the trace elements less available.

Fertilisers with trace elements are not available but foliar application
may be more efficient. Zinc supplementation of food items is not
applicable as food is entirely produced and consumed locally. A weaning
powder with cereals treated by fermentation which can lower the
phytate/zinc ratio is under development. The production could be done by
women’s cooperatives.

ISEE-0016
Prenatal Exposure to Low Molecular Weight Phthalates and Childhood
Behavior and Executive Functioning

Stephanie Engel,* Amir Miodovnik,* Richard Canfield,‡ Chenbo Zhu,*
Antonia Calafat,† Manori Silva,† and Mary Wolff,* *Mount Sinai School
of Medicine, New York, NY, United States; †Centers for Disease Control
and Prevention, Atlanta, GA, United States; and ‡Cornell University,
Ithaca, NY, United States.

Background and Objective: Several studies have reported possible
antagonistic effects of phthalates on the thyroid gland in vivo and thyroid
tissue in vitro, suggesting that phthalate exposure may have
neurodevelopmental consequences. We undertook an investigation of the
neurobehavioral consequences of prenatal phthalate exposure in a prospective
birth cohort.
Methods: The Mount Sinai Children’s Environmental Health Study enrolled
a multiethnic prenatal population of 404 singleton, primiparous women in
New York City between 1998–2002. Maternal urine was collected in the
third trimester, and children were reassessed for growth and
neurodevelopment at approximately ages 4, 6 and 8 years. At their exam,
mothers completed the parent-report form of the Behavioral Assessment
System for Children (BASC) and the Behavior Rating Inventory of Executive
Function (BRIEF). In total, 181 (45%) children returned for at least one visit
(n � 343 visits). Prenatal urine was analyzed for phthalate metabolites, which
were grouped by molecular weight into monoester metabolites of high-
(�250 dalton) (HMW), and low- (�250 dalton) (LMW) molecular weight.
Results: In multivariate adjusted generalized linear models, increased log-
LMW phthalate metabolite concentrations were associated with poorer
BASC scores on the Aggression (B � 1.24, 95% CI 0.15–2.34), Attention
Problems (1.29, 0.16–2.41), Conduct Problems (2.40, 1.34–3.46), and
Depression (1.18, 0.11–2.24) clinical scales; and Externalizing Problems
(1.75, 0.61–2.88) and Behavioral Symptom Index (1.55, 0.39–2.71)
composite scales. For the BRIEF, in multivariate adjusted models,
increased log-LMW phthalate concentrations were associated with poorer
scores on the Global Executive Composite index (1.23, 0.09–2.36), and
the Emotional Control scale (1.33, 0.18–2.49).
Conclusion: These associations include domains that are typically
affected in childhood Conduct Disorder, ADHD, and Depression clinical
groups. Given the ubiquity of phthalates in the environment, the public
health impact of even small adverse effects of phthalates on
neurodevelopment could be significant. Replication of these findings is
needed.

ISEE-0022
Meteorological Variables and Malaria in a Chinese Temperate City: A
Twenty-Year Time-Series Data Analysis

Ying Zhang, Peng Bi, and Janet Hiller, The University of Adelaide,
Adelaide, Australia.

Background and Objective: Re-emergence of malaria has been observed
in China recently. Although the association between climate variation and
malaria has been addressed in many countries, little is known about the
impact of climate variation on malaria in temperate regions of China.
Methods: A 20-year historical time-series data analysis was conducted to
examine the relationship between meteorological variables, including
maximum and minimum temperatures, rainfall, humidity, air pressure, and
cases of malaria in Jinan, a temperate city in northern China. Data were
retrieved for the period 1959 to 1979 and analyzed on a monthly basis.
Spearman correlation and cross-correlation analyses were performed
between each meteorological variable and the number of malaria cases, to
identify time lag values. A Seasonal Autoregressive Integrated Moving
Average (SARIMA) model was used to quantify the relationship between
the meteorological variables and malaria cases.
Results: The SARIMA models indicate that a 1°C rise in maximum
temperature may be related to a 4.2% to 13.9% increase, and a 1°C rise in
minimum temperature, may result in an approximately 6.8% to 14.8%
increase in the number of malaria cases. A clear association between
malaria and other selected weather variables, including rainfall, humidity
and air pressure, has not been detected in this study.
Conclusion: Results suggest that temperature could play an important role
in the transmission of malaria in temperate regions of China, and climate
change may bring about more malaria cases in this region of China if no
action is taken.
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ISEE-0023
Time-Series on Mortality Related to Air Pollution in Vienna: A
Sensitivity Analysis

Hanns Moshammer, Medical University of Vienna, Vienna, Austria.

Abstract: Many studies world-wide have demonstrated the acute health
effects of air pollution. Time series approaches have been most favoured
because of the relative ease of calculation and data availability. In time series
studying daily mortality only time-varying factors can confound the results.
Seasonal trends and indicators of short term weather variability (temperature,
air pressure, and humidity) are the most important.

In recent years a lively debate has sparked over the best way to
model these possible confounders since their association with mortality
does not follow a simple linear form. The splines modelled under the
S-Plus GAM (General Additive Model) routine have been criticised as
leading to an overestimation of the effects of the linear terms (i.e. the
pollutants’ concentrations).

Various alternative models have been proposed using more stringent
criteria and fully parametric models. Also the degrees of freedom reserved
for the modelling of the seasonal fit have been lively debated.

The city of Vienna has run an air pollution monitoring system with
consistent methodology for the gaseous pollutants since the early 1990s. In a
shorter time series (since 2000) we have recently shown risk estimates for
NO2 and particles that were in accordance with international findings.

In a sensitivity analysis we calculated risk estimates for NO2 and O3 for
total daily mortality using GAM (with varying degrees of freedom for the
seasonal fit and with inclusion of a varying number of possible
confounding variables), General Estimation Equations (with and without
auto-regression terms), Poisson regression, ARIMA model, and case-
crossover design. Results not so much depended on the statistical model
but on the list of confounders. Daily weather patterns influence mortality
directly. Additionally there could be an indirect effect by their influence
on pollutants’ concentration. Consequently an overly exhaustive list of
possible confounding variables might lead to an over-adjustment in the
model.

ISEE-0033
Association Between Insulin Resistance and Co-Exposure to Dioxins and
Mercury in Taiwanese Living Near a Deserted Pentachlorophenol and
Chloralkali Factory

Jung-Wei Chang,* Hsiu-Ling Chen,† Huey-Jen Su,*,§ Po-Chi Liao,*,§
How-Ran Guo,*,‡ and Ching-Chang Lee,*,§ *Department of Environmental
and Occupational Health, College of Medicine, National Cheng Kung
University, Tainan, Taiwan; †Department of Industrial Safety and Health,
Hung Kuang University, Taichung, Taiwan; ‡Department of Occupational
and Environmental Medicine, National Cheng Kung University Hospital,
Tainan, Taiwan; and §Research Center of Environmental Trace Toxic
Substance, National Cheng Kung University, Tainan, Taiwan.

Background and Objective: Insulin resistance and the dysfunction of
pancreatic b-cells can occur several years before the development of type
2 diabetes. Dioxins and mercury can cause pancreatic endocrine
dysfunction in experimental animals. Because humans are exposed to
dioxins and mercury primarily in fish that they eat, it is necessary to
investigate and clarify the effects of the interaction of these two pollutants
on the homoeostasis model assessment-insulin resistance (HOMA-IR) and
pancreatic �-cell function.
Methods: This cross-sectional study investigated 1449 non-diabetic
residents near a deserted pentachlorophenol and chloralkali factory.
Metabolic syndrome-related factors were measured to examine
associations between serum dioxin and blood mercury levels. We also
investigated associations between the risk of insulin resistance (HOMA-IR
�75th percentile), pancreatic �-cell dysfunction (HOMA �-cell �75th

percentile), serum dioxins, and blood mercury levels and their potential
interaction.
Results: After adjusting for confounding factors, residents with higher
serum dioxin levels or blood mercury levels (reference: �25th percentile;
higher: �75th percentile) were at a significant risk for insulin resistance
(adjusted odds ratio �AOR� 4.0 �95% CI 2.3–7.3� for dioxins; AOR 2.3
�95% CI 1.5–3.5� for mercury) and HOMA �-cell dysfunction (AOR 2.5
�95% CI 1.4–4.3� only for dioxins). Residents with higher serum PCDD/F
and blood mercury levels had a much greater risk of having insulin
resistance (AOR 27.3 �95% CI 7.0–129.9�). In addition, participants with
higher serum PCDD/F levels, but not for higher blood mercury levels,
were at significant risk for having pancreatic �-cell dysfunction (AOR 2.3
�95% CI 1.3–3.9�) versus (AOR 1.0 �95% CI 0.7–1.6�), respectively.
Conclusion: We found a significant association between serum PCDD/Fs,
blood mercury, and insulin resistance after adjusting for confounding
factors: interaction between dioxins, mercury, and insulin resistance exists
even in persons without diabetes. Accumulated dioxins and mercury may
synergistically increase the risk of developing insulin resistance.

ISEE-0034
Interrelationship Between Exposure to Dioxins, Blood Pressure, and
Insulin Resistance in Metabolic Syndrome of Non-Diabetics in Taiwan
Living Near a Highly Contaminated Area

Jung-Wei Chang,* Horng-Yih Ou,† Hsiu-Ling Chen,§ How-Ran Guo,*,‡
Po-Chi Liao,*,‡ and Ching-Chang Lee,*,‡ *Department of Environmental
and Occupational Health, College of Medicine, National Cheng Kung
University, Tainan, Taiwan; †Department of Internal Medicine, Division
of Endocrinology and Metabolism, National Cheng Kung University,
Tainan, Taiwan; ‡Research Center of Environmental Trace Toxic
Substance, National Cheng Kung University, Tainan, Taiwan; and
§Department of Industrial Safety and Health, Hung Kuang University,
Taichung, Taiwan.

Background and Objective: Metabolic syndrome (MetS) is a cluster of
metabolic risk factors and a reliable predictor of diabetes and
cardiovascular disease. However, little is known on the impact of dioxins
on insulin resistance and components of MetS and their interrelationship.
The aims of this study were to study the impact of PCDD/Fs on MetS and
some of its components (blood pressure and insulin resistance) and
examine the associations between the prevalence of MetS, homoeostasis-
model-assessment insulin resistance (HOMA-IR), and serum PCDD/F
concentrations, and their potential interaction.
Methods: We investigated MetS-related factors and serum dioxin levels
in 1423 non-diabetic persons near a deserted pentachlorophenol factory.
We also used factor analysis with a set of core variables considered
central features of MetS and dioxins to group similar risk factors. Finally,
we investigated associations between the risk of insulin resistance
(HOMA-IR�75th percentile), MetS, and serum dioxin levels and their
potential interaction.
Results: Serum dioxins were significantly increased with the number of
MetS components (Ptrend � 0.05). In factor analysis, four risk factors:
lipidemia, blood pressure, body size, and glycemia, accounted for 73.1%
of the variance in the 10 core factors in participants and revealed that
dioxins were linked to MetS through shared correlations with high blood
pressure. After adjusting for confounding factors, participants with higher
serum dioxin levels or insulin resistance were at significant risk for having
MetS (adjusted odds ratio �AOR� 1.40 �95% CI 1.03–1.90� for dioxins;
AOR 6.69 �95% CI 5.03–8.99� for insulin resistance). Participants
exposed to higher levels of dioxins and possessed insulin resistance had a
much greater risk (AOR 20.1 �95% CI 10.0–43.6�) of having MetS.
Conclusion: High-dose exposure to dioxins is suggested to be a blood
pressure-related factor which raised MetS risk by modifying the effect of
insulin resistance on MetS.
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ISEE-0039
Monitoring to Resolve the Air Quality-Health Issue

Ronald Wyzga,* and Frederick Lipfert,† *Electric Power Research
Institute, Palo Alto, CA, United States; and †private consultant,
Northport, NY, United States.

Background and Objective: A relatively small number of air pollutants
are regularly monitored. The “criteria” pollutants are monitored with far
greater frequency than others. These measures are supplemented at a
limited number of sites by measurements of several particulate matter
components. Further supplementation is rare. Epidemiological studies
require monitoring data to estimate exposures. Cohort studies require these
estimates for locations where study subjects reside; the studies are limited
to the air quality components monitored.
Methods: A cohort study was undertaken to examine several pollution
variables, including those regularly monitored and measures of pollutants
less regularly monitored. All pollution variables were related to the
mortality experience of the cohort using Poisson regression, adjusting for
other factors which influence health status.
Results: Initial analyses related the survival status of this group to the
“criteria” pollutants; positive associations were found for both ozone and
NO2. With more extensive particulate matter species data included in the
analyses, the “criteria” pollutants were no longer important, and EC,
nitrate, vanadium and nickel were of greatest concern. Further analyses
were undertaken using estimated concentrations of several hazardous air
pollutants variables, derived by US EPA. These analyses pointed to
several pollutants which were more important than the previous variables
in joint analyses; these pollutants included benzene, formaldehyde, and
polycyclic organics, none of which are routinely monitored.
Conclusion: Epidemiological studies are limited by available monitoring
data. Limited data can affect the ability to find statistically significant
relationships as well as the ability to determine the details of these
relationships. This may stymie the identification and subsequent control of
key air quality components that may cause health impacts.

ISEE-0041
Exposure to Suspended Chromium Compounds in Air and Its
Association with Urinary �-2-Microglobulin Level among Welders in an
Automotive Components Manufacturing Plant, Selangor

Shamsul Bahari Shamsudin, and Zakirah Maarof, University Putra Malaysia,
Selangor, Malaysia.

Background and Objective: The main objective of this study is to
determine the correlation between suspended chromium concentrations
and urinary �-2-microglobulin levels among welders in an automotive
components manufacturing plant in Selangor. 49 welders and 39 workers
involved in stamping process were selected as the exposed and the
comparative group. �-2-microglobulin is a protein renal tubular
dysfunction marker that can indicate renal dysfunction caused by heavy
metal.
Methods: Air samples of worker’s breathing zone were collected using
personal air sampling pump and filter papers. Filter paper were then
diluted and analyzed with Atomic Absorption Spectrophotometry (AAS).
Workers urine was collected at the end of 8-hour work shift and analyzed
with �-2-microglobulin ELISA Kit (IBL-Hamburg) and a microtiter
reader. Meanwhile, creatinine levels were analyzed with creatinine test
strips and Reflotron®.
Results: Mean concentrations of suspended chromium compounds in air for
the exposed group was 0.135 � 0.043�g/m3 while for the non-exposed group
was 0.124 � 0.029�g/m3. The mean level of urinary �-2-microglobulin per
creatinine for the exposed group was 84.996 � 39.246�g/g while that of the
comparative group was 61.365 � 21.609�g/g. The concentrations of
suspended chromium compounds were higher in the exposed group compared

to the comparative group (Z � �2.444, P � 0.015). �-2-microglobulin level
was also higher in the exposed group compared to the non-exposed group
(t � 3.821, P � �0.001). However, there was no significant correlation
between suspended chromium compounds in air and urinary �-2-
microglobulin levels (r � 0.080, P � 0.457) among the respondents. A
multiple stepwise regression analysis showed that the most influence variable
or confounding factor to �-2-microglobulin level was the education year
(� � �0.020, P � 0.010).
Conclusion: All respondents were exposed to concentrations of chromium
below regulated limit. Years of education seemed to be a secondary factor
that influenced �-2-microglobulin level.

ISEE-0043
Fish Consumption, Seasonal Variations, and Impact on Hair-Mercury of
Subsistence Riverside Dwellers of The Rio Madeira (Amazon)

Ronaldo Oliveira,* José Dórea,† José Vicente Bernardi,† Wanderley Bastos,*
Ronaldo Almeida,* and Angelo Manzatto,* *Fundação Universidade
Federal de Rondônia,, Porto Velho/RO., Brazil; and †Universidade de
Brası́lia, Brası́lia/DF, Brazil.

Background and Objective: Subsistence riverside dwellers (ribeirinhos)
of the Amazon Basin depend on fish for their principal source of protein,
but fish availability changes with seasonal high and low waters. We report
monthly changes in fish consumption and attendant methyl-mercury
(meHg) concentrations and hair-Hg of a traditional village population of
the Rio Madeira in Brazilian Amazonia.
Methods: A total of 120 villagers in 18 households were followed for
six months (August to February) for weighed portions of fish consumed.
Mean daily per capita fish-consumption was high (406 g/day) with a
household eating a fish meal 4 to 14 times a week; the integrated yearly
consumption was estimated at 148.2 kg/person. Carnivorous fish are the
major source of meHg, but six of the more consumed fish species
contributed the most to Hg exposure: curimatã (Prochilodus spp.), pacú
(Mylossoma spp.), tucunaré (Cichla monoclus), cará (Astronotus spp.),
chora (Potamorhina spp.), and jaraquı́ (Semaprochilodus ocellaris)
comprised more than 50% of the fish caught and consumed.
Results: In these species (as consumed) median total-Hg concentrations
ranged from 0.011 to 0.409 ppm. The villagers mean hair-Hg
concentration was high (17.4 �g.g�1), with both inter- and intra-household
variation despite similar high fish consumption; only 7% showed hair-Hg
concentrations �5 �g/g, but 75% had hair-Hg levels above 10 �g/g.
However, hair-Hg concentrations were well correlated within families;
maternal hair-Hg was significantly correlated with respective children’s hair-
Hg (Spearman r � 0.5390; P � 0.0001). Due to high levels of consumption
these villagers exceeded recommended Hg exposure in 40 of 45 species
regularly consumed, regardless of trophic position in the food web.
Conclusions: Although predatory species carry the highest concentrations
of Hg, the high daily fish intake of these villagers is predominantly of
species with much lower Hg concentrations. Therefore, fish advisories
aiming at predatory species may not be effective in lowering hair-Hg of
subsistence villagers.

ISEE-0045
Pesticide Exposure of Pregnant Women in Guadeloupe: Ability of
a Food Frequency Questionnaire to Estimate Blood Concentration
of Chlordecone

Laurence Guldner,*,† Luc Multigner,† Fanny Heraud,‡ Christine
Monfort,† Jean Pierre Thomé,§ Arnaud Giusti,§ Philippe Kadhel,¶ and
Sylvaine Cordier,† *InVS, Saint Maurice, France; †INSERM U625,
Rennes, France; ‡Office of Scientific Support to Risk Assessment, French
Food Safety Agency, Maisons-Alfort, France; §Laboratory of Animal
Ecology and Ecotoxicology, CART, Liège University, Liège, Belgium; and
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¶Department of Gynecology and Obstetrics, University Hospital of Pointe
à Pitre, Pointe à Pitre, Guadeloupe, France.

Background and Objective: Chlordecone, an environmentally persistent
organochlorine insecticide used intensively in banana culture in the French
West Indies until 1993, has permanently polluted soils and contaminated
foodstuffs. Consumption of contaminated food is the main source of
exposure nowadays. Exposure indicators are required to assess its
potential health effects today. We sought to validate an exposure indicator
based on food intake as an alternative to blood measurements.
Methods: We used a food frequency questionnaire completed by a sample
of 194 pregnant women to estimate their dietary exposure to chlordecone
and compared it to blood levels. In a first approach, chlordecone daily
intake was estimated as the product of frequency of consumption of 214
foodstuffs, multiplied by their chlordecone content, and summed over all
items. We then predicted individual blood chlordecone levels with
empirical weight linear regression models based on frequency of food
consumption and without contamination data.
Results: Mean blood chlordecone levels were 1.3 ng/mL (range: 0.5–13.2)
among the 59% of subjects with detectable values. Mean per capita
dietary intake of chlordecone was estimated at 3.3�g.day�1 (range:
0.1–22.2). Blood chlordecone levels were significantly correlated with
food exposure predicted from the empirical weight models (r � 0.47, P
�0.0001) and, to a lesser extent, with chlordecone intake estimated from
food consumption and food contamination data (r � 0.16, P � 0.03).
Conclusion: These results demonstrate that our food frequency
questionnaire is able to estimate dietary chlordecone exposure. Estimates
from empirical weight models correlated better with blood levels of
chlordecone than did estimates from the dietary intake assessment.

ISEE-0048
Occupational History and Risk of Non-Hodgkin Lymphoma: The
Multiethnic Cohort

Gertraud Maskarinec, Eva Erber, Unhee Lim, and Laurence N.Kolonel, Cancer
Research Center of Hawaii, Honolulu, HI, United States.

Background and Objective: Employment in some industries, e.g.,
farming, and printing, has been associated with Non-Hodgkin Lymphoma
(NHL), possibly due to exposure to hazardous chemicals or infectious
agents. The objective of this analysis was to explore the relation of
occupational history with NHL risk within the Multiethnic Cohort (MEC).
Methods: The MEC was established in Hawaii and Los Angeles during
1993–96. After excluding individuals who did not meet study criteria,
87,079 men and 105,972 women of African-American, Caucasian,
Japanese, Latino, and Native Hawaiian ancestry, aged 45–75 years, were
part of the analysis. All subjects completed a self-administered
questionnaire at cohort entry that asked about 9 occupational categories
and 13 industries/occupations in which subjects worked 10 years or
longer. By 2003, 514 male and 425 female NHL cases were diagnosed.
We applied Cox regression with age as the time metric while adjusting for
potential confounders.
Results: The number of NHL cases who reported working in the different
industries was small: 27 were laborers/farmworkers, 42 were
craftspersons, and 91 were factory workers, while 525 cases reported
office-based occupations. None of the associations with NHL was
statistically significant. Compared to all others, the hazard ratio (HR) and
95% confidence interval (CI) for farming and pesticide production
combined was HR � 0.87 (95% CI: 0.60–1.25). The respective HRs for
workers in industries exposed to chemicals (textile, plastic, gasoline,
chemicals, rubber, paint) and for those reporting other industries (metal
production, mining, shipyard, woodworking) were 0.83 (95% CI:
0.63–1.09) and 0.96 (95% CI: 0.73–1.25). Stratification by ethnicity did
not result in any significant associations for any ethnic group.

Conclusions: We detected no association between NHL and employment
in industries with potential exposure to hazardous substances. However,
the small number of NHL cases per category and the lack of job details
and actual exposures limited this analysis.

ISEE-0050
Double Burden of Deprivation and High Concentrations of Ambient Air
Pollution at the Neighbourhood Scale in Montreal, Canada

Dan Crouse, Mark Goldberg, and Nancy Ross, McGill University,
Montreal, Quebec, Canada.

Background and Objective: Some neighbourhoods in urban areas are
characterised by concentrations of socially and materially deprived
populations. Additionally, levels of ambient air pollution can be variable at
the local scale, creating disparities in air quality between neighbourhoods.
Socioeconomic and physical characteristics of neighbourhood environments
can affect the health and well-being of local residents. We identify whether
neighbourhoods in Montreal characterised by social and material deprivation
have higher levels of ambient air pollution than do others.
Methods: We collected two-week integrated samples of nitrogen dioxide
(NO2) at 133 sites across Montreal during three seasons between 2005 and
2006. We used these data in a geographic information system, along with
data describing characteristics of land use, roads, and traffic, to create a
spatial model of predicted mean annual concentrations of NO2 across
Montreal. Next, we collected neighbourhood socioeconomic information
for 501 census tracts and overlaid their boundaries on the pollution
surface. We calculated Pearson correlation coefficients and 95%
confidence intervals (CI) between neighbourhood-level indicators of
deprivation and levels of pollution.
Results: We found associations between NO2 and neighbourhood-level
indicators of material deprivation, including median household income
(r � �0.38, 95% CI: �0.45– �0.30), and with indicators of social
deprivation, including proportion of people living alone (r � 0.46, 95%
CI: 0.39–0.53). We identified specific neighbourhoods characterised by a
double burden of high levels of deprivation and high concentrations of
ambient NO2.
Conclusion: Because of the unique social geography in Montreal, we found
that not all deprived neighbourhoods had high levels of pollution and that
some affluent neighbourhoods in the downtown core had high levels. Our
results underscore the importance of considering social contexts in
interpreting general associations between social and environmental risks to
population health.

ISEE-0055
Health Impacts of Climate Change: Setting Surveillance Priorities

Mathilde Pascal, Dounia Bitar, Christophe Declercq, Loı̈c Josseran, and
Anne-Catherine Viso, Institute for Public Health Surveillance, St Maurice,
France.

Background: Climate change will impact human health. At the French
Institute for Public Health Surveillance we assessed if our existing
surveillance systems would still be efficient in a changing climate, and if
new systems should be developed as risks emerge, in order to adapt the
public health response.
Methods: We assessed flexibility and adaptability of our existing
surveillance programmes to monitor and detect changing patterns of
diseases which are possibly linked to climate change. We focused on risks
commonly identified for European countries, i.e. extreme weather events,
vector-borne diseases, and long-term environmental changes. This
assessment was based on literature reviews, expert judgment and feedback
from situations experienced in France, such as heat waves, floods or
emerging infections.
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Results: Most threats identified are either covered by a monitoring of the
risk (e.g. weather events), of the effect or of the exposure. Effects can be
monitored through specific systems (e.g. reporting of infectious diseases)
or syndromic systems. In addition, direct reporting of unusual health
events by clinicians allows for the detection of unexpected threats.
Monitoring of behaviours and exposure is less developed. Complex
interactions between climate and other health determinants, as well as
imprecise geographical and time scales of climate projections, represent
major challenges to assess the capacity of existing systems to cope with
climate change.
Conclusion: While climate change is recognized as a public health
priority, the organization of the public health response remains difficult.
Many threats are monitored by different programmes, but we still need to
strengthen our surveillance systems, to gain knowledge on possible
impacts and to foresee which tools could be useful to detect emerging
threats. A better knowledge of the exposure patterns would be a key to
understand adaptation and should be promoted.

ISEE-0060
Monetisation Review on Environmental Health Effects in Health Impact
Assessments/HIA

Tifanny Istamto,*,† Danny Houthuijs,* and Erik Lebret,*,† *National
Institute for Public Health and the Environment (RIVM), Bilthoven,
Netherlands; and †Institute for Risk Assessment Sciences (IRAS) at
Utrecht University, Utrecht, Netherlands.

Background and Objective: Environmental pollutants can have direct
and indirect effects on human health. Moreover there are economic
effects, e.g. on health care, productivity, recreation and intrinsic losses
through disruption of ecosystems. National and international organisations
increasingly request monetisation of such effects for cost-effectiveness or
cost-benefit evaluations. While some environmental health professionals
regard the valuation of human health as unethical, others consider it a
natural (though utilitarian) extension of burden of disease assessments.

Our aim is to review the key monetisation issues and valuation
approaches for the economic aspects of traffic health impacts. Secondly,
we compare the authors’ economic view and the application of
willingness-to-pay/WTP approach and Hedonic Pricing/HP approach on
different environmental health endpoints.
Methods: We performed a search in the main open literature for the past
30 years concerning the monetisation of environmental health effects.
Relevant publications were reviewed against a set of key criteria.
Results: We retrieved over 250 relevant publications and rapports with
a majority of theoretical concepts of monetisation related to traffic, air
pollution and noise. After the screening, circa 40% of the studies were
used for our paper where we focused on key literature findings
regarding the WTP and HP approaches. In less than 10% of the
literature original valuation data were collected and applied. The
reported monetary values obtained from separate studies vary widely
between studies.
Conclusion: The findings of a study depend strongly on the type of
method utilised to assess the subject’s values. According to our theoretical
review, the economic values of the subjects, when analysis is performed
correctly, can be aggregated to a societal level and are transferable to
another similar population. There is a growing trend of applying the WTP
method as a means to directly assess the respondent’s values on non-
marketed goods such as environmental health.

ISEE-0062
Seasonal Variation in Birth and Diagnosis of Cancer in Children and
Young People in Northern England, 1968–2005

Richard McNally, Nermine Basta, Peter James, and Sir Alan Craft, Newcastle
University, Newcastle upon Tyne, United Kingdom.

Background and Objective: Seasonal variation is consistent with an
environmental aetiology. The aim of this study was to investigate seasonal
variation in cancer incidence in children and young people, using
population-based data.
Methods: Data on all cases diagnosed during the period 1968–2005 were
extracted from The Northern Region Young Person’s Malignant Disease
Registry. The following diagnostic groups were analysed: leukaemia,
lymphoma, central nervous system tumours, sympathetic nervous system
tumours, retinoblastoma, renal tumours, hepatoblastoma, bone tumours,
soft tissue sarcoma, germ cell tumours and carcinomas. The chi-squared
heterogeneity test was used to test for departure from uniform distribution.
Poisson regression analysis was used to fit sinusoidal (harmonic) models
to the data, using month of birth and month of diagnosis, respectively, as
covariates in separate models. The sinusoidal model assumption was
assessed using the chi-square goodness of fit test. Analyses were carried
out separately by gender and age group (0–14, 15–24 years).
Results: There were a total of 5909 childhood cancer cases; 2959 aged
0–14 years (1659 males, 1300 females) and 2950 aged 15–24 years (1590
males, 1358 females). For 0–14 year old boys, there was statistically
significant seasonal variation in month of birth for acute non lymphocytic
leukaemia (P � 0.04; peak in September) and astrocytoma (P � 0.03;
peak in October). Based on month of diagnosis, there was statistically
significant seasonal variation in girls for lymphomas (P � 0.05; peak in
March) and Hodgkin lymphoma (P � 0.01; peak in January), and in boys
for osteosarcoma (P � 0.05; peak in October). For 15–24 year olds,
significant seasonal variation in month of birth for malignant melanoma in
females (P � 0.03; peak in March) and cervical carcinoma (P � 0.03;
peak in October) was observed.
Conclusion: These findings suggest that seasonal environmental factors,
particularly around the time of birth, such as infections or exposure to
sunlight may be involved in the aetiology of specific diagnostic groups.

ISEE-0063
Incidence of Bronchial Hyperresponsiveness among Apprentices Exposed
to Flour Dust and Hairdressing Chemicals and Changes in Exhaled
Nitric Oxide

Paul Tossa,* Christophe Paris,*,† Valérie Demange,‡ Pascal Wild,‡
Stéphanie Acouetey,* Jean-Pierre Michaely,* Thomas Remen,*
Abraham Bohadana,* and Denis Zmirou-Navier,†,§ *Inserm, U954,
Nancy, France; †Nancy University, Nancy, France; ‡INRS, Nancy,
France; and §EHESP School of Public Health, Rennes, France.

Background and Objective: The fractional concentration of exhaled nitric
oxide (FENO), a simple, non-invasive and reproducible test, has been used as
a surrogate marker of airways inflammation in several studies on asthma. It is
still unclear, however, how useful FENO is to investigate occupational
asthma (OA) or detect bronchial hyperresponsiveness (BHR).
Methods: The association between changes in FENO levels since
inception of exposure among bakery, pastry-cooking and hairdressing
apprentices and the incidence of BHR was studied along their two-year
training programme. At months 3, 9, 15 and 18, on average, after start of
the programme, a metacholine challenge and measurement of FENO were
performed during a medical visit, with completion of a standardized
questionnaire and skin prick tests with common and specific occupational
allergens.
Results: Among 441 apprentices initially included, 351 completed the
study. FENO values are influenced by gender (males�females), atopy
(atopics�non atopics), smoking (non smokers�smokers). Increase in
FENO values since inception of exposure was associated with the
incidence of BHR (OR � 2.00 �95%CI � 1.21–3.32� per unit increase in
log ppb), both among atopic and non-atopic volunteers, and was unrelated
to past or current smoking habits, gender or training track. Incidence of
BHR was also associated with atopy among bakers and pastry cooks
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(OR � 2.37 �1.2–4.7�) and skin sensitization to alkaline persulfaltes
among hairdressers (�OR � 4.3 �0.9–21.4�).
Conclusion: We conclude that measurement of FENO is a convenient
means for early detection of BHR in occupations at risk of asthma.
Studies should be undertaken to assess its usefulness as an early marker
of non-occupational asthma.

ISEE-0068
Modelling Gender Specific Exposure to Air Pollution

Luc Int Panis,*,† Carolien Beckx,* and Geert Wets,† *VITO, Mol,
Flanders, Belgium; and †University of Hasselt, Diepenbeek, Flanders,
Belgium.

Background and Objective: Most exposure studies take into account the
variation in air quality which is provided by models or by kriging of
measurements. The spatial and temporal variation in population density is
often ignored and exposure is usually based on address data only.

We present an integrated chain of models that enables us to estimate
exposure taking into account temporally and spatially resolved information
about people’s location and pollutant concentrations. We focus on gender
specific differences in NO2 exposure due to different time-activity
patterns.
Methods: We used the activity-based model Albatross to model activities
and trips for all the individuals within the population in The Netherlands
for 4000 population zones. Air quality was modeled with AURORA, a 3-
dimensional Eulerian model, at a resolution of 3x3 km. Hourly
concentration data resulting from the dispersion modeling were combined
with hourly population data derived from the activity-based model to
provide detailed dynamic exposure assessments.
Results: Neglecting people’s travel behaviour in NO2 exposure analysis
will underestimate daily exposure by 4% and hourly exposure up to 30%
on average. A disaggregated exposure analysis demonstrates that average
exposure concentrations of men are generally higher. Differences of up to
12% occur in the morning when men perform activities at locations with
higher concentrations than women. The higher exposure of men in the
afternoon is explained by the fact that more men than women have a paid
job (more women work part-time jobs) and the workplace exposure
concentrations are higher. Differences in pollutant intake rate are more
explicit when taking into account gender-specific breathing rates.
Conclusion: The most interesting feature of activity-based models is their
ability to retain demographic and socio-economic data of the people
making trips and performing activities. In this way exposure analysis can
be disaggregated by different subgroups in the population.

ISEE-0069
Socio-Economic Class and Exposure to NO2 Air Pollution in the
Netherlands

Luc Int Panis,*,† Carolien Beckx,* and Geert Wets,† *VITO, Mol,
Flanders, Belgium; and †University if Hasselt, Hasselt, Flanders,
Belgium.

Background and Objective: Many studies on air pollution ignore the
spatial and temporal variation in population density. Newly developed
activity-based transport models have the ability to retain demographic and
socio-economic data about the people making trips and performing
activities in different locations throughout the day. In this way exposure
analysis can be disaggregated by subgroups in the population.
Methods: The activity-based model Albatross was used to model
activities and trips for all individuals in The Netherlands for 4000
population zones. Air quality was modeled with AURORA, a 3-
dimensional Eulerian model, at a resolution of 3 � 3 km. Resulting hourly
concentration data were combined with hourly population data derived
from the activity-based model to provide detailed dynamic exposure

assessments. We focus on specific differences in NO2 exposure due to
different time-activity patterns in different income groups.
Results: People belonging to the lowest socio-economic group (income
�average) appear to be exposed to slightly higher concentrations of NO2

throughout the day compared to the highest socio-economic group
(income more than double of average), but there is a large variation
within the day. Differences of up to 3% in the early morning are
statistically significant. This effect is caused by concentration differences
between the residential areas of both groups. The opposite effect was
found during the morning rush hour. People belonging to the highest
income group have a higher exposure at that time, because they are more
likely to be driving to work, exposing themselves to higher concentrations
in traffic. This offsets most of the difference between both groups and
hence the overall (24h) difference between both socio-economic groups is
small (0.84%) and not significant.
Conclusion: Low income groups are more likely to suffer higher
residential exposure to traffic related air pollution, however this effect is
offset by lower exposure during morning trips.

ISEE-0072
Personal Measurements of Ultrafine Particles Are Associated with
Decreased Heart Rate Variability

Regina Rückerl,* Regina Hampel,* Tarja Ylin-Tuomi,† Timo Lanki,†
Susanne Breitner,* Josef Cyrys,*,‡ Mike Pitz,*,‡ Petra Belcredi,*
Irene Brüske-Hohlfeld,* Kathrin Wolf,* Ute Küpper,*,§ Kirsi Timonen,¶
H.Erich Wichmann,*,§ Annette Peters,* and Alexandra Schneider,* *Institute
of Epidemiology, German Research Center for Environmental Health,
Munich, Germany; †National Institute for Health and Welfare (THL),
Kuopio, Finland; ‡University of Augsburg, Environment Science Center,
Augsburg, Germany; §Institute of Medical Data Management, Biometrics
and Epidemiology, Ludwig-Maximilians-University of Munich, Munich,
Germany; and ¶Department of Clinical and Nuclear Medicine, Kuopio
University and Kuopio University Hospital, Kuopio, Finland.

Background: Heart rate variability (HRV) has been associated with
cardiovascular disease. Epidemiological studies showed associations
between ambient air pollution and changes in HRV. Personal
measurements of air pollutants in this context are rare.
Methods: We analysed HRV data of ten volunteers measured over 24
hours in Augsburg, Germany. Subjects were fitted with a HOLTER 7-
lead-ECG and portable devices measuring their exposure to particulate
matter �2.5�m (PM2.5), carbon monoxide (CO) and meteorology. Five of
them additionally measured particle number concentrations (PNC). Mixed
models were used to analyse the association between heart rate, high and
low frequency power (HF and LF), standard deviation of all normal-to-
normal (NN) intervals (SDNN), the root mean square of successive NN
interval differences (RMSSD) and air pollution. A confounder model was
built for each outcome separately adjusting for autocorrelation. 5-minute-
ECG-data averages were analyzed in association with 5-minute-pollution-
lags preceding ECG (lag0: average of 0–4 minutes up to lag11: 55–59
minutes). Results are presented as %-change from the mean per increase
in interquartile range of air pollutant.
Results: 2,232 5-minute-segments were available for the analysis of PM2.5

or CO and 474 for PNC. RMSSD decreased with PNC at lag1
(�2.0%�CI:�3.5;�0.5�) up to lag11 (�3.2%�CI:�4.8;�1.7�). HF reacted
similarly, however the decrease started with lag3 (�4.7%�CI:�8.6;�0.6�).
Both markers also decreased in association with PM2.5, but results were
inconsistent. No associations were found for CO or other HRV-markers.
Sensitivity analyses limited to the five people with PNC measurements
showed similar results for PM2.5.
Conclusion: The unique feature of this study is the continuous personal
air pollution measurement directly related to HRV parameters on a 5-
minute-basis. Our results show a decrease in parasympathetic activity in
association with particles. The immediate reaction may indicate mediation
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by the autonomic nervous system in response to direct reflexes from lung
receptors.

ISEE-0074
Residential Traffic and Pregnancy-Related Outcomes in Mother and
Child: The Generation R Study

Edith H. van den Hooven,*,† Vincent W.V. Jaddoe,*,‡ Yvonne de Kluizenaar,†
Albert Hofman,‡ Eric A.P. Steegers,§ Henk M.E. Miedema,† and
Frank H. Pierik,† *The Generation R Study Group, Erasmus Medical
Center, Rotterdam, Netherlands; †Department of Environment and Health,
Netherlands Organization for Applied Scientific Research (TNO), Delft,
Netherlands; ‡Department of Epidemiology, Erasmus Medical Center,
Rotterdam, Netherlands; and §Department of Obstetrics and Gynecology,
Erasmus Medical Center, Rotterdam, Netherlands.

Background and Objective: The effects of ambient air pollution on
pregnancy and its outcomes are under debate. Previous studies have used
different methods of assessing exposure to air pollution. The considerable
traffic-related spatial variation in air pollutant levels needs to be
considered in exposure assessment. Residential proximity to traffic is a
proxy for traffic-pollutant exposure that takes into account within-city
contrasts. We investigated whether residential proximity to traffic is
associated with various birth outcomes and maternal pregnancy
complications. Additionally, associations between sociodemographic
variables and proximity to traffic were evaluated.
Methods: We examined data of 7,339 pregnant women and their children
in a population-based cohort study. Residential proximity to traffic was
estimated using a geographic information system and was defined as 1)
cumulative traffic intensity in a 150 meter (m) buffer around the home
address, 2) distance-weighted traffic intensity in a 150m buffer, and 3)
proximity to a major road. Using linear and logistic regression analysis,
we estimated associations of these exposures with birthweight, and with
the risks of low birthweight, preterm birth, and small size for gestational
age at birth. We also evaluated associations with pregnancy-induced
hypertension, (pre)eclampsia, and gestational diabetes. The associations
were adjusted for gestational age, gender, parity, maternal age, maternal
education, maternal ethnicity and maternal smoking.
Results: There were considerable variations in cumulative traffic intensity
and distance-weighted traffic. Fifteen percent of the participants lived
within 50m of a major road. Maternal age, ethnicity, parity and smoking
habits were significantly associated with higher traffic exposure. Proximity
to traffic was not associated with pregnancy-related outcomes in mothers
and children.
Conclusion: Sociodemographic variables were associated with proximity
to traffic. Mothers exposed to residential traffic had no higher risk of
adverse birth outcomes or pregnancy complications. Future studies should
use more detailed data on temporal and spatial exposure in air pollution.

ISEE-0076
Personal Care Product Use and Endocrine Disrupting Chemicals in
Urban Minority Children

Susan Teitelbaum,* Mary Wolff,* Marissa Hauptman,* Maida Galvez,*
Barbara Brenner,* Xiaoyun Ye,† Manori Silva,† and Antonia Calafat,† *Mount
Sinai School of Medicne, New York, NY, United States; and †Centers for
Disease Control and Prevention, Atlanta, GA, United States.

Background: Concern about the effects of endocrine disruptors on early
child development has increased as information about widespread use and
biological activity becomes available. Urinary phthalate concentrations
have been associated with personal care product (PCP) use. Parabens are
often contained in PCPs; but associations with urinary paraben
concentrations have not been examined.

Methods: In a cohort study of Hispanic and Black, New York City
children ages 6 to 8 years old, parents/guardians were interviewed in-
person about their child’s environmental exposures and neighborhood
characteristics. Child urine samples were analyzed by the CDC for
phthalate and phenol metabolites; these were summed on a molar basis
and then expressed as ug/L based on MEP, MEHP or propyl paraben.
Biomarkers were compared across groups based on frequency of PCP use
over the past year (�1, 1–4, or 5–7 days/week). Models were adjusted for
age, race/ethnicity, gender, body size, SES, residence type and creatinine.
Analyses include data from 406 girls and 102 boys.
Results: Products with the highest frequency of use over the past year
were body lotion, shampoo, and chapstick (Mean: 5.5, 2.9, 2.6,
days/week, respectively). Perfume use was significantly associated with
higher monoethyl phthalate concentrations (P � 0.0001; 147.1, 171.2,
257.8 ug/L by frequency category of use, respectively). Additionally,
more frequent use of lotion was associated with higher paraben
concentrations (P � 0.01; 61.7, 108.8, and 116.4 ug/L by frequency
category of use, respectively). Shampoo use was associated with low
molecular weight phthalates (P � 0.01). Product use and biomarker levels
were also examined in relation to the children’s neighborhood
environment.
Conclusion: Phthalates and parabens have been widely detected in
children and our findings indicate that PCPs may be sources of exposure.
Therefore, reducing children’s PCP use should be considered as a method
for decreasing their exposure to these chemicals.

ISEE-0077
Prenatal Bisphenol A Exposure and Behavioral Problems In Two Year
Old Children

Joe Braun,* Kim Dietrich,† Kim Yolton,† Richard Hornung,†
Bruce Lanphear,‡ and Antonia Calafat,§ *University of North Carolina-
Chapel Hill, Chapel Hill, NC, United States; †Cincinnati Children’s
Hospital and Medical Center, Cincinnati, OH, United States; ‡Simon
Frasier University, Vancouver, BC, Canada; and §Centers for Disease
Control and Prevention, Atlanta, GA, United States.

Background and Significance: Bisphenol A (BPA) is an estrogenic
monomer used to produce polycarbonate plastics and resins and is used in
toys, water supply pipes, and medical tubing. Prenatal BPA exposure
causes aggression and hyperactivity in rodent offspring, but there are no
published human data.
Methods: We examined the association between prenatal BPA exposure
and behavioral problems in 249 two-year old children. We measured BPA
exposure in urine at 16 and 26 weeks gestation and birth. Behavioral
problems were measured by parental report using the Behavioral
Assessment System for Children-2 (BASC). We examined the association
between log transformed creatinine corrected urinary BPA concentrations
and externalizing, internalizing and behavior symptom index (BSI) T-
scores using linear regression.
Results: Creatinine corrected 16 week urinary BPA concentrations were
associated with externalizing behavior problems (�: 2.6; 95% confidence
interval �CI�: �0.1, 5.3) after adjustment for maternal age, race,
education, income, depression, marital status, child sex, and caregiving
environment. Sex modified the effect of 16 week BPA exposure. Higher
BPA exposure among females was associated with increased externalizing
(�: 5.2; 95% CI: 1.4, 8.9), internalizing (�: 2.9; 95% CI: �0.7, 6.4), and
BSI (�: 5.0; 95% CI: 1.7, 8.4) T-scores, but not among male children.
BASC T-scores were not associated with BPA concentrations at 26 weeks
and only moderately associated with birth BPA concentrations.
Conclusions: These data suggest that prenatal BPA exposure may be
associated with behavior problems in two year olds, but further studies are
necessary to examine this relationship in older children when behavioral
measures are more stable.
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ISEE-0083
The Association Between the Daily Minimum Temperature in Summer
Seasons and Hospital Emergency Room Visits for Cardiocerebrovascular
Diseases: A Case-Crossover Study

Guoxing Li,* Yuming Guo,* Jiajia Wang,* Xiaochuan Pan,* and Weiwei
Yu,† *School of Public Health, Peking University, Beijing, China; and
†School of Public Health, Queensland University of Technology, Brisbane,
Australia.

Background and Objective: Temperature is increasingly being recognized
as an important determinant of cardiocerebrovascular diseases. This
study explores the association between the daily minimum temperature
in summer seasons and the hospital emergency room visits for
cardiocerebrovascular diseases in Beijing, China.
Methods: The data of the daily hospital emergency room visits for
cardiocerebrovascular diseases (ICD-10: I00	I99) from one of Peking
University Hospitals, the data of relevant air pollution from the Beijing
Municipal Environmental Monitoring Center and the data of meteorological
index from China meteorological data sharing service system were collected
respectively for statistic analysis with conditional logistic regression model,
based on time-stratified case-crossover design.
Results: After adjusting the level of SO2, NO2, and PM10 in the air, the
results showed that each 1°C increase in the daily minimum temperature
in the summer was positively associated with the intraday hospital
emergency room visits of the total cardiocerebrovascular diseases
(P � 0.05) and the value of ORs is 1.039 (95%CI:1.008	1.071). There
were no significant associations between the coronary heart disease,
cardiac arrhythmia, heart failure disease, cerebrovascular diseases and the
daily minimum temperature in the summer (P � 0.05). In multi-factor
model, considering relative humidity, 1°C increase in the daily minimum
temperature was associated with the coronary heart disease (ORs:1.095,
95%CI:1.001	1.075) and the cerebrovascular diseases (ORs:1.050,
95%CI:1.002	1.100) (P � 0.05) respectively.
Conclusion: The increase of daily minimum temperature in the summer can
raise the hospital emergency room visits of the total cardiocerebrovascular
diseases, and the coronary heart disease and cerebrovascular diseases together
with relative humidity.

ISEE-0090
Respiratory Symptoms and Ventilatory Capacity in Metal Polishers

Tanveer Husain,* Subhodh Rastogi,† and Neeraj Mathur,† *Sanjay
Gandhi Post Graduate Institute of Medical Sciences, Lucknow, Uttar
Pradesh, India; and †Indian Institute of Toxicological Research, Lucknow,
Uttar Pradesh, India.

Abstract: To evaluate the long term effects of metal dusts on the
bronchopulmonary system and the synergistic effect of cigarette smoke, a
comparative study of spirometric measurements in 104 polishers and 90
unexposed controls was carried out in 25 brass and steelware polishing
industries at Moradabad in northern India. The two groups were
comparable in terms of age, height, smoking habit and socio-economic
status. A total of 58.6% of the polishers had one or more respiratory
symptoms, compared to only 25.5% of the controls (P � 0.05). Chronic
cough was present in 21 polishers (20.2%) as compared to 11.1% of the
controls. However, this difference was insignificant. Chronic phlegm was
nearly three times as frequent among the polishers as among the controls
(17.5% vs 4.4%) (P � 0.005). The prevalence of dyspnoea of varying
grades was also significantly higher (16.3% as opposed to 4.4%) among
the exposed groups. Chronic bronchitis (6.7%) and occupational asthma
(4.8%) were found to be confined to polishers. The polishers also
experienced acute respiratory symptoms during the work shift.
Comparison of the mean values of pulmonary function parameters in the
polishers and the controls showed significant differences in the smoking

and non-smoking groups. (P � 0.001). The polishers exhibited
significantly greater acute reductions in various lung functions over the
work shift, particularly for forced expiratory flow over the 25–75%
portion of the spirogram (FEF25-75%) FEF25% and FEF50%, than did
the controls. Among the exposed group, the acute changes in lung
function were found to be significantly larger in the smoking than in the
non-smoking polishers. Polishers who were exposed to dusts of various
metals for more than 10 years showed a significantly greater acute
reduction in all pulmonary function tests (P � 0.001) thereby indicating
that occupational exposure to multiple metals in the work environment of
the polishing industry had deleterious respiratory effects.

ISEE-0093
Prenatal Pesticide Exposure as Predictor of Neurobehavioural Deficits
and Increased Blood Pressure at School Age: Part of a Silent Pandemic?

Raul Harari,* Jordi Julvez,† David Bellinger,† Dana Barr,‡ Frodi Debes,§
and Philippe Grandjean,†,§ *Corporación para el Desarrollo de la
Producción y el Medio Ambiente Laboral, Quito, Ecuador; †Harvard
School of Public Health, Boston, MA, United States; ‡Centers for Disease
Control and Prevention, Atlanta, GA, United States; and §University of
Southern Denmark, Odense, Denmark.

Background and Objectives: Pesticides may be neurotoxic, but the risks
caused by prenatal exposures are unclear. The objective of this study was
to ascertain neurobehavioral function in children at school age in relation
to prenatal pesticide exposure from maternal greenhouse work.
Methods: The study was based in Tabacundo in northern Ecuador where
floriculture is intensive and the female employment rate is high. We
invited 87 children attending the first and second grades in the local
public school for clinical testing, which included neurophysiologic (heart
rate variability, brainstem evoked potentials) and neuropsychological tests.
Maternal interview was conducted to obtain past medical history and
occupational history, with emphasis on pesticide exposure during
pregnancy. The children’s current pesticide exposure was assessed from
the urinary excretion of organophosphate metabolites and the erythrocyte
cholinesterase activity.
Results: Of 85 participants, 35 were exposed to pesticides during
pregnancy because of maternal exposure, and 23 had indirect exposure
from paternal work. Twenty-two children showed detectable current
exposure. Only children with prenatal exposure showed consistent deficits
in neuropsychological outcomes after covariate adjustment, which
included stunting and socioeconomic variables. Pesticide effects were the
strongest on motor speed (Finger Tapping: beta (SD) � �4.7 (2.3)); visual
performance (Stanford-Binet Copying: beta (SD) � 0.47 (0.24)); and visual
memory (Stanford-Binet Recall: OR (95% CI) � 7.0 (1.1–45)). Among other
outcomes studied, only systolic blood pressure (beta (SD) � 4.5 (2.2)) was
significantly associated with prenatal pesticide exposure.
Conclusion: These findings support the notion that prenatal exposure to
pesticides – at levels not causing adverse effects in the mother–can cause
lasting adverse effects on brain development. These effects may have
long-term health consequences that may include increased risk of
cardiovascular disease. Pesticide exposure therefore seems to contribute to
a silent pandemic of developmental neurotoxicity.

ISEE-0095
Individual Exposure Modelling in an Integrated Decision Support System
for Air Quality Management

Alexandra Kuhn,* Miranda Loh,† Lydia Gerharz,‡ Sandra Torras Ortiz,*
Aileen Yang,§ Volker Klotz,* Peter Fantke,* Alena Bartonova,§ and
Rainer Friedrich,* *Institute for Energy Economics and the Rational Use
of Energy, University of Stuttgart, Stuttgart, Germany; †National Institute
for Health and Welfare, Kuopio, Finland; ‡Institute for Geoinformatics,
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University of Muenster, Muenster, Germany; and §Norwegian Institute for
Air Research, Kjeller, Norway.

Background and Objective: Air pollution reduction strategies need to be
considered on a European level to account for long-range transboundary
transport. Health impact assessments have, thus, been based on ambient
concentrations. Currently, such assessments do not consider the actual
exposure of individuals, i.e. the time-weighted concentration from
exposure in all the microenvironments visited by a person. This study
estimates the average individual exposure to fine particles (PM2.5) for
European population in a spatially explicit way using the integrated
decision support system EcoSense.
Methods: Exposure scaling factors (ESF) were developed per country and
subgroup and multiplied by yearly averages of the ambient air pollutant
levels to yield a distribution of exposures in the population. Using Monte
Carlo methods, distributions of the fractions of time spent in different
microenvironments were multiplied by distributions of fine particle
infiltration factors from outdoor to indoor micro-environments and
summed to produce the ESF. EcoSense applies the ESFs to the ambient
air concentration and the population per subgroup in each grid cell (50 x
50 km) within Europe.
Results: Preliminary estimates of ESFs indicate that Southern countries
are likely to have higher ESFs. Mean (SD) ESFs were e.g. 0.71(0.21) for
Helsinki, 0.85(0.17) for Athens, 0.70(0.26) for Oxford, and 0.77(0.19) for
Prague. Preliminary individual exposure estimates show that men are
exposed more than women in general, elderly people less than the
working age population (15–65); highest exposure applies for men 15–65
years, lowest for women 65
. Differences between countries are higher
than between subgroups.
Conclusion: Population average individual exposure modelling allows for
examination of potential changes in exposure due to the implementation
of policy measures; and serves as a basis for further research in
epidemiology to explore the possibilities of developing exposure response
functions based on exposure rather than on ambient concentrations.

ISEE-0102
Air Pollution and Community Health: Quantifying Acute Cardio-
Respiratory Events Attributable to SO2 and NO2 Exposure

Michael Gdalevich,* David M. Broday,† Yuval,† Shimon Scharf,*
Haim Bibi,‡ and Michael Huerta,* *Ben-Gurion University of the Negev,
Barzilai Medical Center Campus, Ashkelon, Israel; †Department of Civil
and Environmental Engineering, Technion, Israel Institute of Technology,
Haifa, Israel; and ‡Carmel Medical Center, Department of Pediatrics,
School of Medicine, Haifa, Israel.

Background and Objective: Measuring health effects attributable to air
pollution is challenging in low-pollution areas. We quantified the
community-based burden of acute cardiac and respiratory disease caused
by exposure to SO2 and NO2 in a non-industrial coastal Mediterranean
environment.
Methods: Continuous NO2, SO2 and particulate matter concentrations,
temperature, precipitation, and wind direction were drawn from 18
regional monitoring stations and pooled by consecutive 12-hour periods
for the interval between January 2000 and December 2006. Outcomes
included physician-patient encounters due to acute cardiac and respiratory
syndromes at 9 primary-care community clinics, and a regional hospital
emergency department (ED). For each 12-hour period, pollutants were
introduced as independent exposure variables, adjusted for meteorological
variables, seasonality, weekday/weekends/holidays, day/night, precipitation
and wind speed. The association between exposures and outcomes was
analyzed using multivariate Poisson regression models and negative
binomial models fitted for over-distributed community data.
Results: The data-base included 5,113 half-days, 	700,000 ED records,
and 	1,100,000 community clinic visits. Both NO2 and NO2 were

associated with increased overall cardio-respiratory ED patient volumes
(RR � 1.005 �1.003–1.008� for SO2, 1.002 �1.001–1.003� for NO2). For
community clinics, NO2 was significantly associated with increased
patient load (RR � 1.005 �1.002–1.008�), but SO2 was not (RR � 1.006
�0.996–1.016�). Population attributable fractions for both pollutants were
substantial. Each 10 �g/m3 increase in SO2 and NO2 concentrations
increased ED patient volume by 4.76% and 1.96%, respectively; this same
increase in NO2 also increased community visit volume by 4.76%.
Weaker associations were observed when a 12hr lag period was
introduced. A strong confounding effect was noted for the effect of
daytime/nighttime on the association between exposure and outcome,
rendering crucial analysis by 12-hour period.
Conclusion: The observed association between SO2 and NO2

concentrations and increased cardio-respiratory patient load demonstrates
these pollutants’ substantial impact on population health, even in low-
pollution areas.

ISEE-0103
Long-Term Exposure to Traffic-Related Air Pollution and Mild
Cognitive Impairment in the Elderly

Ulrich Ranft, Tamara Schikowski, Dorothee Sugiri, Jean Krutmann, and
Ursula Kraemer, Institut fuer umweltmedizinische Forschung, Duesseldorf,
Germany.

Background and Objective: Animal studies have suggested that fine
particulate matter (PM) can translocate from the upper respiratory tract to the
brain and cause brain inflammation. Brain inflammation is involved in the
pathogenesis of neurodegenerative diseases. Hypothesizing therefore that
long-term exposure to fine PM might contribute to the development of
Alzheimer’s disease (AD), the objective of this study is to investigate the
association between exposure to fine PM and mild cognitive impairment
(MCI) which is associated with a high risk of progression to AD.
Methods: A study group of 399 women aged 68–79 years who lived for
more than 20 years at the same residential address has been assessed for
long-term exposure to PM and tested for MCI. The exposure assessment
comprised background concentration of PM10 and traffic-related air
pollution indicated by the distance of the residential address to the next
busy road with a traffic density of more than 10,000 cars per day. The
women were assessed for MCI by a battery of several neuropsychological
tests and a test for their odour identification ability. Current emotional
state was tested using CES Depression Scale. Information on other
potential confounders (chronic diseases, smoking, indoor sources of air
pollution, educational level) was provided by standardized interview.
Results: Consistent effects of traffic-related air pollution exposure on test
performances were found, but no effects of PM10 background exposure.
The test scores were significantly reduced if the participant’s residential
address was within a distance range of 50 meters to the next busy road.
Also, a dose-response relation between distance to road traffic and test
performance was observed. The associations were adjusted for potential
confounders using regression analysis.
Conclusion: These results indicate that chronic exposure to traffic-related
air pollution, essentially fine PM, may be involved in the pathogenesis of
AD.

ISEE-0104
Diurnal Apparent Temperature Range and Socioeconomic Vulnerability
in Seoul, Korea

Youn-Hee Lim, Aekyung Park, and Ho Kim, Seoul National University,
Seoul, Korea, Republic of.

Background and Objective: Rapid temperature changes within a single
day may be critical for populations vulnerable to thermal stress who have
difficulty adjusting themselves behaviorally and physiologically. We
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hypothesized that the diurnal apparent temperature range (DATR) within 1
day was associated with cause-specific mortality, and its association was
modified by determinants of vulnerability and season. We examined the
association between temperature and cause-specific mortality and effects
of season and individual socioeconomic status (SES) on the DATR and
mortality in Seoul, Korea, from 2000 to 2005.
Methods: We applied generalized adaptive Poisson regression models
adjusting for influenza epidemics, day of the week, seasonal trends, PM10

concentrations, and apparent temperature. A total of 204,126 non-
accidental deaths were included.
Results: The effects of DATR on cardiovascular mortality were greatest
in the spring/fall, while the greatest effects on respiratory mortality were
in the spring/fall and winter. One degree Celsius increase in the DATR in
the spring/fall corresponded to a 1.19% increase in cardiovascular
mortality �95% confidence interval (CI), 0.45%–1.93%� in a time series
analysis in Seoul, Korea. Increases in respiratory in the spring/fall and the
winter due to DATR were 2.53% (95% CI, 0.24–4.87) and 2.74% (95%
CI, 0.21–5.34), respectively. Disadvantaged groups such as the elderly and
the less educated were found to be the most vulnerable groups to DATR
for both cardiovascular and respiratory mortality.
Conclusion: Diurnal apparent temperature range was a strong predictor of
mortality, independent of apparent temperature. Furthermore, DATR
effects differed by season and individual SES.

ISEE-0109
Impairment of Infant Behaviour by Polychlorinated Biphenyls (PCBs):
Physiologically-Based Pharmacokinetic (PBPK) Modeling Reveals a
Critical Time Window for Postnatal Exposure

Marc-André Verner,* Pierrich Plusquellec,† Gina Muckle,† Pierre Ayotte,†
Éric Dewailly,† Joseph L. Jacobson,‡ Sandra W. Jacobson,‡
Michel Charbonneau,§ and Sami Haddad,* *Département des sciences
biologiques, TOXEN, Université du Québec à Montréal, Montréal,
Québec, Canada; †Centre de recherche du CHUQ-CHUL, Université
Laval, Québec, Québec, Canada; ‡Department of Psychiatry &
Behavioral Neurosciences, Wayne State University School of Medicine,
Detroit, Michigan, United States; and §INRS-Institut Armand-Frappier,
Université du Québec, Laval, Québec, Canada.

Background and Objectives: Postnatal exposure to PCBs can impair
behavioural processes in animal models at doses within the range of
human exposure. To date, no clear conclusion can be drawn from
epidemiologic studies regarding the impact of lactational exposure to
PCBs on infant development. Discrepancies between studies may be due
to the limitations of traditional approaches in estimating postnatal
exposure, namely through snapshot measures of breast milk levels and
breast-feeding duration. Our study evaluated the impact of postnatal
exposure to PCBs on infant activity and attention using simulated early-
life toxicokinetic profiles.
Methods: A previously validated PBPK model was used to simulate
blood PCB-153 levels throughout the first year of life for infants enrolled
in a Northern Quebec Inuit longitudinal birth cohort. Monthly area under
the curve (AUC) estimates were examined in relation to attention (rate
and duration of inattention) and activity (rate and duration of movements)
during the 11-month Bayley Scales of Infant Development assessment
through multiple regression analysis.
Results: We observed significant (P � 0.05) dose-dependent increases in
infant activity at 11 months in relation to AUC estimates within the 1–7
month time window. Exposure during the 4th month displayed the
strongest association with this outcome (adjusted � � 0.275). No
association was detected with indicators of attention. When these two
behavioural endpoints were examined in relation to traditional estimates of
pre- and postnatal exposure, no association was found.
Conclusions: We found a robust dose-dependent association between
increased infant activity at 11 months of age and exposure to PCB-153

during a specific time window. To our knowledge, this is the first study to
use PBPK modeling to assess the impact of postnatal exposure to
persistent organic pollutants on infants’ health. These results provide new
evidence that postnatal exposure to PCBs may impair infant behaviour.

ISEE-0111
Which Days of Hot Weather Are Considered Dangerous by Heat-Health
Watch Warning Systems?: A Comparison of the Predictive Capacity of
Different Systems

Shakoor Hajat,*,† Scott Sheridan,‡ Michael Allen,‡ Mathilde Pascal,§
Karine Laaidi,§ Aurelio Tobias,¶ Abderrahmane Yagouti,** Ugis Beckis,**
Denis Bourque,†† Ben Armstrong,† and Tom Kosatsky,* *British Columbia
Centre for Disease Control, Vancouver, British Columbia, Canada;
†London School of Hygiene & Tropical Medicine, London, United
Kingdom; ‡Kent State University, Kent, Ohio, United States; §Institut de
Veille Sanitaire, Paris, France; ¶Instituto de Salud Carlos III, Madrid,
Spain; **Health Canada, Ottawa, Ontario, Canada; and ††Environment
Canada, Ottawa, Ontario, Canada.

Background and Objective: Prompted by growing concerns about global
warming, many countries worldwide have introduced Heat Health
Warning Systems (HHWS) to minimize the public health impacts of
exposure to hot weather. These systems issue alerts in response to
forecasts of adverse weather conditions. Fundamentally different
approaches are currently in place in the various HHWS systems around
the world in terms of setting the thresholds of weather parameters which,
when forecast to be breached, are expected to be associated with
unacceptable levels of adverse health impacts. We compared the alternate
approaches for setting HHWS thresholds as measured by how well they
predicted heat-associated mortality in a common set of historical weather
and mortality records.
Methods: Four different threshold-setting approaches which are currently
in operation in HHWS were compared:

• Synoptic classification into air-mass types.
• Epidemiological analysis of retrospective data.
• Physiologic approach based on heat-budget models.
• Empiric set of temperature/humidity indices, e.g. Humidex.

Each approach was calibrated on four 10-year datasets of daily
temperature and mortality counts (Chicago, London, Madrid, Montreal) in
order to identify the weather conditions associated with adverse health
impacts. These parameters were then applied to a further set of 10-year
weather only data to provide a ranking of the top 50 most “heat adverse”
days occurring in this second dataset as identified by each separate
approach. The extent of overlap in the 50 days identified across the
approaches was assessed; and temperature, observed mortality, and excess
mortality occurring on the identified days was compared.
Results: In each of the 4 cities, there was very little agreement in the
most “heat adverse” days identified across the four approaches.
Conclusion: The identification of “heat adverse” days, and therefore the
days on which an alert is called and protection measures initiated, is very
dependant on the particular approach used to establish the thresholds.

ISEE-0112
Environmental Determinants of Diarrhea among Under-Five Children in
Nekemte Town, Western Ethiopia

Wondwossen Birke Eshete, Abebe Gebremariam, and Bishaw Deboch, Jimma
University, Jimma, Oromiya, Ethiopia.

Background and Objective: Though the relationship between
environmental risk factors and the occurrence of diarrhea in children has
been documented elsewhere, there are limited studies in Ethiopia in
general and in Nekemte Town in particular. The present study assessed
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the prevalence and environmental determinants of under-five diarrheal
morbidity.
Methods: A community-based cross-sectional study was conducted in
Nekemte town from October 15-November 26, 2007. The study
population constituted four hundred and seventy seven mothers/ care
takers of index under-five children living in households selected randomly
from kebeles in the town. Data was collected using a structured and pre-
tested questionnaire, which was then entered onto a computer and edited
and analyzed using SPSS for Windows version 12.0.1. The Stepwise
logistic regression model was used to calculate the odds ratios and 95%
confidence interval for the different risk factors.
Results: Out of 477 sampled caretaker-child pairs, 461 participated in the
study giving a response rate of 96.6%. The mean ages of the respondents
and the index children were 32.4 (
8.8 SD) years and 25.27 (
15.16 SD)
months, respectively. Prevalence of diarrheal morbidity over a period of
two weeks preceding the study was about 28.9%. In the Bivariate
analysis, a number of risk factors including distance from drinking water
sources (time taken to-and-from the sources), availability & ownership of
the latrine, refuse disposal, the presence of feces around the pit-hole
(P � 0.001) and presence or absence of pit-hole cover & feces seen in the
compound (P � 0.05) appeared to be significantly associated with under-
five childhood diarrheal morbidity. However, absence of a refuse disposal
facility and presence of feces around the pit-hole were the only significant
variables on multivariate analyses (P � 0.05).
Conclusion: As diarrheal morbidity is a major problem among under-five
children in Nekemte town, appropriate intervention programs, targeting
availability of refuse disposal facilities and care of latrines, should be
designed.

ISEE-0113
Assessing Vulnerability to Heat Stress in Urban Areas. The Example of
Greater London

Tanja Wolf,* Glenn McGregor,† and Antonis Analitis,‡ *King’s College
London, Department of Geography, London, United Kingdom; †University
of Auckland, School of Geography, Geology & Environmental Science,
Auckland, New Zealand; and ‡University of Athens, Department of
Hygiene and Epidemiology, Athens, Greece.

Background and Objective: Increasing mortality related to periods of hot
weather is a direct health impact from a warming and more variable
climate. Adverse health impacts of heat stress are preventable. To
spatially assess vulnerability is useful to prioritize where to take action
first. This work aims at developing and testing a vulnerability index to
assess hot spots of vulnerability to heat stress in the urban area of Greater
London.
Methods: A vulnerability index to estimate the vulnerability to heat stress
in urban areas has been developed. Therefore, routine data on a high
spatial resolution and representing the risk factors as identified in the
literature are mapped. With Principal Component Analysis the most
relevant of these indicators are composed to a vulnerability index. To test
the performance of the vulnerability index, daily data on temperature and
spatial data on daily mortality and ambulance callout are used in a
Poission regression model.
Results: The comparison of groups of districts with the same level of
vulnerability results in an increase in risk of death in summer by 9% for
vulnerability score 2 compared to score 1 (lowest vulnerability), 16% for
score 3 and constantly increases to 85% increased risk of death for
districts with a score of 10 (highest vulnerability). The testing of the
vulnerability score with ambulance call data results in an increase of risk
from score 1 to 2 is 18%, 24% for score 3, 59% for score 4 and reaches
an increase of 165% for score 10.
Conclusion: The work shows that it is possible to model hot spots of
vulnerability in terms of increased mortality and a higher number of
ambulance callouts. The results encourage further work on hot spot

analysis to better target intervention measures, but also to look into risk
perception and decomposing inequalities.

ISEE-0115
Soil Health and Food Production: The Case of Corn Crop Yields in
Zapopan, México

Arturo Curiel-Ballesteros, IMACH Universidad de Guadalajara, Zapopan/
Jalisco, Mexico.

Background and Objective: Soil health is the continuous ability of soil
to sustain biologic productivity, air and water quality and contribute to
human, plant and animal health.

The objective of this study, conducted in Zapopan, Mexico, is to
confirm the link between the loss of soil health and loss of the ability to
produce food.
Methods: Various types of soil degradation were assessed. Once the
relevance of each had been determined, as related to the affected area, we
considered which type is associated to the loss of soil health as calculated
by the reduction in corn yield. 46 samples were taken, both of soil and of
corn yield. Correlation and regression analysis were used.
Results: The area experiences 31% chemical degradation, 7% water
erosion, 10% biological and 36% from physical degradation. Of all types
of degradation, aluminum release was the one that showed the highest
correlation with corn yield. Acid levels brought on by the excessive use of
nitrogenous fertilizers has reduced the pH of the soil from 5.9 to 4.3.
Corn yield is affected starting at 1.0 meq of aluminum/100g, which is
equivalent to a pH value of 4.7; thus, we can consider that the presence of
this metal at such values is an indicator of the loss of health soil. The
relation of pH and exchangeable aluminum was �0.79, with the equation:
Log Y � 10.32 (log x) 
 6.91; where: Y � exchangeable aluminum, and
x � pH. The reduction in corn yield averages from 3.0 tons per hectare
on average to 1.7 tons for this effect associated to the loss of health soil.
Conclusion: It is important to analyze the subject of food production
linked to human welfare as a service of the ecosystem, and that food
supply depends on a healthy soil.

ISEE-0117
Proximity to Wood Factories and Respiratory Health Risks: The
Viadana Study

Marta Rava,* Alessandro Marcon,* Lucia Cazzoletti,* Paolo Ricci,†
Caterina Silocchi,‡ and Roberto de Marco,* *Unit of Epidemiology and
Medical Statistics, University of Verona, Verona, Italy; †Epidemiological
Unit, NHS, Mantua, Italy; and ‡Department of prevention, NHS, Mantua,
Italy.

Background: Formaldehyde is an industrial chemical, largely used in
wood industry. Both formaldehyde and wood dust are well-known irritants
and suspected carcinogens. Few studies have addressed the effects of
outdoor exposure to these pollutants in the general population or in
children.
Aims: To assess the effect of the exposure to pollutants emitted by
several local wood factories on respiratory health in children living in the
Viadana district (Northern Italy). The exposure was assessed using the
residential proximity to the local wood furniture factories, the main source
of formaldehyde and wood dust in the area.
Methods: All children aged 3–14 attending school in the district were
administered a standardized parental questionnaire to determine the
prevalence of respiratory and irritation symptoms. 3,854 questionnaires
were collected. The minimum distance (km) from each child’s home to
the closest factory and the number of factories within a 2 km radius were
used as proxies of exposure. The association between symptoms and
exposure was assessed using logistic regression adjusting for potential
confounders.
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Results: We found a statistically significant association between the
reduction in the risk of wheezing (OR � 0.94�0.89, 0.99�), dry cough
(OR � 0.96�0.93, 0.99�) and phlegm (OR � 0.91�0.86, 0.97�) with an
increased distance from factories. Children living within a 2 km radius
around at least one factory, compared to children living far away, have
higher prevalence of chest constriction (4% vs. 2%, P � 0.03), dry cough
(33% vs. 28%, P � 0.09), cough (8% vs. 7%, P � 0.04) and phlegm (8%
vs. 6%, P � 0.004) and this risk increased according to the number of
factories in a radius of 2 km.
Conclusion: Residential proximity is associated with an increasing risk of
respiratory symptoms in children.

ISEE-0118
Characterization of 24-H Exposure to Power Frequency Magnetic Field
in Schoolchildren

Pei-Chen Lee,* Yi-Fen Lu,† and Chung-Yi Li,‡ *University of Pittsburgh,
Pittsburgh, PA, United States; †Fu-Jen Catholic University, Taipei
County, Taiwan; and ‡National Taipei College of Nursing, Taipei City,
Taiwan.

Background and Objective: Level of agreement between spot or short-
term exposure and 24-h exposure to extremely-low-frequency magnetic
field (ELF-MF) varies between studies. Also little is known about the
inter-correlations between various measures frequently used to summarize
ELF-MF exposure measured over a longer period of time. This study aims
to characterize schoolchildren’s ELF-MF exposure at different time
periods during a day, and to assess the inter-correlations among various
measures that summarize 24-h exposure.
Methods: Data was obtained from 227 elementary schoolchildren who
wore a dosimeter for 24-h, and then split into parts according to several
predetermined time periods during the day. The arithmetic mean (AM)
was calculated for 24-h and for each time period individually. Various 24-
h summary measures including geometric means (GM), arithmetic
standard deviations (ASD), geometric standard deviations (GSD),
coefficient of variation (CV), rate of change metric (RC), and proportions
of time �4 mG were also calculated. Spearman correlation coefficient was
used to indicate the correlations between summary measures.
Results: The average 24-h AM was estimated at 1.76 � 1.77 mG for the
study schoolchildren, with the highest (2.52 � 3.79 mG) and lowest (1.24
� 1.16 mG) AM noted for after-school care centers and the outdoor area

in campus, respectively. Exposure for non-school hours showed stronger
associations (r � 0.64–0.66) with 24-h exposure. Additionally, AM was
highly correlated with GM (r � 0.92) and with proportion of time �4 mG
(r � 0.83), but was weakly correlated with the other summary measures,
with a coefficient ranging from �0.26 (CV) to 0.7 (ASD).
Conclusions: Schoolchildren’s exposure to ELF-MF at after-school care
centers was high in this urban sample. Additionally, exposure at sleep
hours can best predict 24-h exposure. Both intensity and dispersion 24-h
summary measures should be calculated simultaneously in order to better
characterize schoolchildren’s 24-h exposure.

ISEE-0126
Dioxin Exposure and Puberty Onset Among Russian Boys

Susan Korrick,*,† Paige Williams,† Oleg Sergeyev,‡ Mary Lee,§
Jane Burns,† Julie DelPrato,† Boris Revich,¶ Larisa Altshul,†
Donald Patterson,** Wayman Turner,†† and Russ Hauser,† *Harvard
Medical School, Boston, MA, United States; †Harvard School of Public
Health, Boston, MA, United States; ‡Chapaevsk Medical Association,
Chapaevsk, Samara Region, Russian Federation; §University of
Massachusetts Medical School, Worcester, MA, United States; ¶Russian
Academy of Sciences, Moscow, Russian Federation; **EnviroSolutions

Consulting, Inc., Jasper, GA, United States; and ††Centers for Disease
Control and Prevention, Atlanta, GA, United States.

Background: Animal models and limited human data suggest associations
of exposure to dioxins, furans, and PCBs with altered growth and puberty.
Objective: We assessed the association of peri-pubertal dioxin exposures
with puberty onset among 482 boys from a longitudinal study of
environmental contaminants and male development in Chapaevsk, Russia
where environmental dioxin levels are high.
Methods: Annual assessments of Tanner staging and testicular volume
were conducted between ages 8–12 years. Puberty onset was defined as
stages 2 or higher for Genitalia (G2
) or Pubic hair (P2
), or testicular
volume (TV) �3 ml. Serum dioxin, furan, and PCB levels at enrollment
(8-9 years) were analyzed by the CDC, Atlanta, GA; total TEQ (pg/g
lipid) values were log transformed to approximate a normal distribution.
Cox proportional hazards models were used to assess risk of puberty onset
as a function of exposure adjusted for potential confounders.
Results: The median (range) total serum TEQ level at age 8–9 years was
21.1 (4.0 to 174.7) pg/g lipid, about threefold higher than levels among
similar aged U.S. and western European children. The boys’ mean (SD)
birth weight was 3335 (53) gm and Body Mass Index (BMI) at enrollment
was 15.9 (2.3) kg/m2. At 8 years, 22% had entered puberty by G2

criteria but only 12% and 4% had entered by respective TV or P2

criteria. Each log increase in total serum TEQs at age 8 or 9 was
associated with a decreased risk of puberty onset for G2
 (hazard ratio
(HR) � 0.66, 95% CI 0.45, 0.98), TV (HR � 0.58, 95% CI 0.38, 0.89),
and P2
 (HR � 0.76, 95% CI 0.40, 1.45) over three years of follow-up.
Effect estimates were attenuated and non-significant after adjustment for
baseline growth measures (e.g., BMI) possibly on the causal pathway.
Conclusion: These data support a relation of peri-pubertal dioxin
exposure with later pubertal onset in boys.

ISEE-0128
Cumulative Lead Exposure and the Risk of Tooth Loss in Men: The
Normative Aging Study

Manish Arora,*,† Jennifer Weuve,‡,† Marc G. Weisskopf,† David Sparrow,§
Huiling Nie,† Raul I. Garcia,¶ and Howard Hu,**,† *Faculty of Dentistry,
University of Sydney, Sydney, NSW, Australia; †Harvard School of Public
Health, Boston, MA, United States; ‡Rush Institute for Healthy Aging,
Chicago, IL, United States; §Veterans Affairs Boston Healthcare System
and the Department of Medicine, Boston University School of Medicine,
Boston, MA, United States; ¶Goldman School of Dental Medicine, Boston
University, Boston, MA, United States; and **Department of
Environmental Health Sciences, University of Michigan School of Public
Health and Medicine, Ann Arbor, MI, United States.

Background: Individuals previously exposed to lead remain at risk due to
endogenous release of lead stored in their skeletal compartment. Studies
exploring the oral health effects of lead exposure have focused primarily
on dental caries and periodontal disease, and it is not known if long-term
cumulative lead exposure is a risk factor for tooth loss.
Objective: The aim of this study was to examine the association of bone
lead concentrations with loss of natural teeth.
Methods: We examined 333 men enrolled in the Veterans Affairs
Normative Aging Study. We used a validated K-shell X-ray fluorescence
method to measure lead concentrations in the tibial midshaft and patella,
and lead concentrations in blood were measured using graphite furnace
atomic absorption spectroscopy. A dentist recorded the number of teeth
remaining, and tooth loss was categorized as 0, 1–8 or �8 missing teeth.
We used proportional odds models to estimate the association of bone
lead biomarkers with tooth loss, adjusting for age, smoking, diabetes and
other putative confounders.
Results: Participants with �8 missing teeth had significantly higher bone
lead concentrations compared with those who had not experienced tooth
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loss. In multivariable-adjusted analyses, men in the highest tertile of tibia
lead (�23 �g/g) and patella lead (�36 �g/g) were approximately three
times as likely to have tooth loss (�8 vs 0–8, or �0 vs 0 missing teeth)
compared with those in the lowest tertile (odds ratio �OR� � 2.99; 95%
confidence interval �CI�: 1.58–5.67 and OR � 2.41; 95% CI: 1.30–4.48,
respectively). Associations of bone lead biomarkers with tooth loss were
similar in magnitude to the increased risk observed in participants who
were current smokers. No significant association was observed between
blood lead concentrations and tooth loss.
Conclusion: Long-term cumulative lead exposure is associated with
increased odds of tooth loss.

ISEE-0130
Air Pollution Causes Oxidative Stress in School Children

Sanghyuk Bae,* Xiaochuan Pan,† Su-Young Kim,‡ Kwangsik Park,§
Yoon-Hee Kim,¶ Ho Kim,¶ and Yun-Chul Hong,*,** *Department of
Preventive Medicine, Seoul National University College of Medicine,
Seoul, Korea, Republic of; †Department of Occupational &
Environmental Health, Peking University School of Public Health, Beijing,
China; ‡Department of Preventive Medicine, College of Medicine, Jeju
National University, Jeju, Korea, Republic of; §College of Pharmacy,
Dongduk Women’s University, Seoul, Korea, Republic of; ¶Department of
Biostatistics and Epidemiology, Graduate School of Public Health, Seoul
National University, Seoul, Korea, Republic of; and **Institute of
Environmental Medicine, Seoul National University Medical Research
Centre, Seoul, Korea, Republic of.

Background: Air pollution has been known to contribute to respiratory
and cardiovascular mortality and morbidity. Oxidative stress was
suggested as one of the main mechanisms. The aim of this study is to
analyse the effect of exposure to particulates (PM10 and PM2.5) and
polycyclic aromatic hydrocarbons (PAH) on urinary concentration of
MDA in school children.
Method: The study population consists of 120 school children. Survey
and measurements were conducted in 4 cities in China (Alachan and
Beijing) and Korea (Jeju and Seoul) between June 4th and 9th, 2007. In
each city, 30 children were recruited for the study. We measured daily
ambient level of particulates and their metal components near the schools
of the children during the study period. We measured urinary 1-OHP and
2-naphthol to assess PAH exposure, and measured urinary MDA for
oxidative stress in the children. Repeated measurements were conducted
once a day for 5 days. We constructed linear mixed model after adjusting
individual variables to estimate the effects of particulates and PAH on
oxidative stress.
Results: There were statistically significant positive associations between
urinary MDA level and ambient concentrations of particulates from the
present day to the 3 lagged days (P � 0.001). Urinary 1-OHP level also
showed a positive association with urinary MDA level and it was
statistically significant with or without particulates in the model
(P � 0.01). The metal components of PM2.5 (Al, Cu, As, Sr, Cd, Hg, Mg,
Ca, Fe, Zn, Ba, Mo, Pb) and PM10 (Al, Cu, Zn, As, Sr, Ba, Cd, Mg, Fe,
Si, Pb, Hg, Mn) were also found to have significant associations with
urinary MDA level. However, there was no significant interaction between
exposure to particulates and PAH biomarkers on urinary MDA level.
Conclusion: The present study shows that exposures to particulates and
PAH independently cause oxidative stress in school children.

ISEE-0131
The Temporal Pattern of Mortality Responses to Ambient Ozone in the
APHEA Project

Evangelia Samoli,* Antonella Zanobetti,† Joel Schwartz,† Richard Atkinson,‡
Alain LeTertre,§ Christian Schindler,¶ Laura Pérez,** Enio Cadum,††

Juha Pekkanen,‡‡,§§ Anna Paldy,¶¶ Giota Touloumi,* and
Klea Katsouyanni,* *Dept of Hygiene, Epidemiology & Medical Statistics,
University of Athens, Athens, Greece; †Harvard School of Public Health,
Boston, United States; ‡St George’s, University of London, London,
United Kingdom; §Environmental Health Unit, National Institute of Public
Health Surveillance, Paris, France; ¶Institute of Social and Preventive
Medicine, University of Basel, Basel, Switzerland; **CREAL, Barcelona,
Spain; ††Center for Epidemiology and Environmental Health, Regional
Agency for Environmental Protection, Turin, Italy; ‡‡Department of
Environmental Health, National Public Health Institute (KTL), Helsinki,
Finland; §§School of Public Health and Clinical Nutrition, University of
Kuopio, Kuopio, Finland; and ¶¶National Institute of Environmental
Health, Budapest, Hungary.

Objective: We investigated the temporal pattern in health effects of
exposure to summertime ozone (O3) on total, cardiovascular and
respiratory mortality in 21 European cities participating in the APHEA-2
project. The temporal pattern of effects is fundamental in assessing the
public health importance of the exposure, as it determines whether air
pollution has only a transient effect – bringing forward the date of death
in a frail individual by a day or two or whether it is responsible for
causing death in subjects that would survive if not exposed.
Methods: The association was examined using hierarchical models
implemented in two stages. In the first stage data from each city were
analyzed separately using distributed lag models with up to 21 lags. In the
second stage the city specific air pollution estimates were regressed on
city specific covariates to obtain overall estimates and to explore sources
of possible heterogeneity.
Results: We found stronger associations with respiratory mortality that
extend to a period of two weeks. A 10 �g/m3 increase in O3 was
associated with 0.36% (95%CI: �0.21, 0.94) increase in respiratory
deaths for lag 0 and with 3.35% (95% CI: 1.90, 4.83) for lags 0–20. We
also found significant adverse health effects of summer O3 (June–August)
on total and cardiovascular mortality that persist up to a week, but are
counterbalanced by negative effects thereafter. Thus, there was indication
of mortality displacement for total and cardiovascular mortality but not for
respiratory.
Conclusion: Our results indicate that studies on health effects of short
term exposure to O3 using single day exposures may have found effects
on total and cardiovascular mortality largely due to short term harvesting,
whereas they probably underestimated effects on respiratory mortality.

ISEE-0133
Susceptibility Factors to Ozone-Related Mortality–A Population-Based
Case-Crossover Analysis

Massimo Stafoggia,* Annunziata Faustini,* Giovanna Berti,† Gabriele Accetta,‡
Luigi Bisanti,§ Achille Cernigliaro,¶ Claudia Galassi,** Sandra Mallone,††
Barbara Pacelli,‡‡ Carlo Perucci,* Maria Serinelli,§§ Roberta Tessari,¶¶
Mariangela Vigotti,* ** Francesco Forastiere,* and EPIAIR Group,* *Dept.
Epidemiology, Rome E Health Authority, Rome, Italy; †Epidem. Services,
Regional Environmental Protection Agency, Piedmont, Turin, Italy; ‡Dept.
Statistics, University of Florence, Florence, Italy; §Epidemiology Unit,
Local Health Authority, Milan, Italy; ¶Epidemiological Observatory,
Regional Health Authority, Palermo, Italy; **Cancer Epidemiology Unit,
C.P.O. Piedmont, Turin, Italy; ††Centre for Cancer Prevention, Florence,
Italy; ‡‡Epidem. Observatory, Dept. Public Health, Local Health
Authority, Bologna, Italy; §§Inst. Clinical Physiology, National Research
Council, Lecce, Italy; ¶¶Local Health Authority “Veneziana”, Venice-
Mestre, Italy; and ***Dept. Biology, University of Pisa, Pisa, Italy.

Background and Objective: Acute effects of ozone on mortality have
been extensively documented in clinical and epidemiological research.
However, few studies have focused on subgroups of the population
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especially vulnerable to these effects. The objective of the study is to
estimate the association between cause-specific mortality and exposure to
ozone, and to evaluate whether individual socio-demographic or chronic
conditions present greater susceptibility to adverse effects of ozone.
Methods: A case-crossover analysis was conducted in 10 Italian cities to
evaluate individual effect modifiers of the ozone-mortality association.
Data on mortality and air pollution exposure were collected for the period
2001–2005 (April to September), for 129,026 deceased subjects.
Individual information was retrieved on cause of death, socio-demographic
characteristics, chronic conditions from previous hospital admissions, and
place of death.
Results: We estimated a 1.54% (95% confidence interval, CI, 0.92–2.15)
increase in total mortality for 10 ug/m3 increase in ozone (8-hour, lag
0–5). The association had a prolonged lag for total, cardiac and
respiratory mortality (lag 0–5), while there was a suggestion of a delayed
effect on mortality from cerebrovascular causes (lag 3–5). No important
confounding effect of PM10 or NO2 was found. In the subgroup analysis,
the effect was more pronounced among the elderly over 85 years of age
(3.51%, 95% CI 2.41–4.62), women (2.25%, 95% CI 1.37–3.14), and for
people who died outside the hospital (2.10%, 95% CI 1.05–3.17),
especially diabetics (5.53%, 95% CI 1.39–9.84).
Conclusion: A strong effect of ozone on mortality has been found in
Italian cities. Greater vulnerability was confirmed for women and elderly;
other subgroups of the population emerged as especially affected, in
particular chronically ill house-bound and diabetics.

ISEE-0138

A Case-Crossover Analysis on the Association of Daily Maximum
Temperature with Daily Hospital Emergency Room Visits for
Cardiovascular and Cerebrovascular Diseases

Xiaochuan Pan, Jiajia Wang, Yuming Guo, Guoxing Li, and
Junhan Liu, Peking University, Beijing, China.

Background and Objective: In recent years due to global warming and
heatwaves, there is more and more concern by both governments and
researchers of most countries, including China, on the potential heath
consequences. This study explores the association between the daily
maximum temperature and hospital emergency room visits for
cardiovascular and cerebrovascular disease (ICD-10: I00	I99) in different
seasons in Beijing, China.
Method: The data of the daily hospital emergency room visits for
cardiovascular and cerebrovascular disease (ICD-10: I00	I99) from one
of Peking University Hospitals in Haidian District of Beijing, China
during 2004–2008, and the corresponding meteorological and air pollution
data were collected. The seasonal-stratified case-crossover design, and
Logistic multiple regression model was used for the data analysis.
Results: After adjusting the influence of relative humidity, wind speed, and
atmospheric pressure, it was found that for each 1°C increase in daily
maximum temperature, corresponding increases in the hospital emergency
room visits for the diseases were 17.3% (OR � 1.173, 95%CI:1.149–1.197)
and 4.2% (OR � 1.042, 95% CI: 1.011–1.074) in spring and summer of the
years, respectively (P � 0.05); contrarily, there was decrease by 25% in the
autumn (OR � 0.75, 95% CI: 0.727–0.773). There was no statistically
significant association between both in the winter seasons (P � 0.05).
Conclusion: The increase of daily maximum temperature may be a risk
factor of daily hospital emergency room visits for cardiovascular and
cerebrovascular diseases in spring and summer. However, it maybe a
preventive factor in autumn. It suggests that the impacts of daily
maximum temperature may be a two-edged sword on human health.

ISEE-0147
The Effect of Water Disinfection By-Products on Fetal Growth in Two
Southeastern U.S. Communities

Bethany J. Horton,* Tom Luben,† David A. Savitz,‡ and
Amy Herring,* *Department of Biostatistics, University of North Carolina
School of Public Health, Chapel Hill, North Carolina, United States;
†National Center for Environmental Assessments, Office of Research and
Development, U.S. Environmental Protection Agency, Research Triangle
Park, North Carolina, United States; and ‡Department of Community and
Preventative Medicine, Mount Sinai School of Medicine, New York, New
York, United States.

Background: A previous study characterized the association between
exposure to drinking water disinfection by-products (DBPs) and small-for-
gestational-age (SGA), preterm-birth (PTB; �37 weeks gestation), and
low birth weight (LBW) among term births in a cohort of women from
three southeastern communities (Hoffman et al, 2008). Sensitivity analyses
have revealed that women participating in this cohort were more highly
educated than the source population, and thus these results may not be
generalized to all of the women in these communities.
Methods: We linked exposure data ascertained for the study to vital
records data to determine if women in Raleigh, NC and Galveston, TX
who were exposed to higher concentrations of DBPs during specific
periods of gestation have increased risk of adverse birth outcomes,
specifically SGA, PTB, and very PTB (�32 weeks gestation). We
examined exposure to total trihalomethanes (TTHMs), 5 haloacetic acids
(HAA5), and total organic halides (TOX). We used weekly exposure data
collected from utilities. The association between DBP concentrations and
SGA, PTB and very PTB were assessed using logistic regression.
Results: We found no associations in Raleigh, NC between DBPs and
fetal growth. In Galveston, TX we found positive associations between
higher concentrations of TOX and SGA, PTB and very PTB. The most
striking result was a nearly four-fold increase in risk when those with the
highest quintile of TOX exposure were compared to those with the lowest
(OR 3.79 �95% CI: 1.32, 10.89�).
Conclusions: Hoffman et al. (2008) did not find an adverse effect of
DBPs on PTB or LBW, but observed an association between TTHMs and
SGA only at average residential concentrations above the current
regulatory standard. We found similar results, with the exception of the
strong association between increased TOX and increased risk of very PTB
in Galveston. (This presentation does not necessarily reflect EPA policy.)

ISEE-0153
Climate Variability and Dengue Fever Infections in Queensland,
Australia

Wenbiao Hu,* Archie Clements,*† Gail Williams,* and Shilu Tong,‡ *School
of Population Health, The University of Queensland, Brisbane, Australia;
†Australian Centre for International and Tropical Health,Queensland
Institute of Medical Research, Brisbane, Australia; and ‡School of Public
Health, Queensland University of Technology, Brisbane, Australia.

Background and Objective: Dengue fever (DF) is one of the most
widespread mosquito-borne diseases in the world, especially in tropical
and subtropical regions, including Queensland, Australia, which is
currently in the midst of the largest DF epidemic in recent history. This
study aims to use spatial analysis methods to describe the spatial
distribution and clustering of DF cases and explore the possibility of
developing a forecast model of DF in Queensland, Australia.
Method: We obtained a computerised data set containing numbers of
notified DF cases by postal areas (PA) in Queensland for the period of 1st

January 1993–31st December 2004 from the Queensland Department of
Health. Data on the Southern Oscillation Index (SOI) and population data
were obtained from the Australian Bureau of Meteorology and the
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Australian Bureau of Statistics, respectively. Spatial autocorrelation of
dengue fever cases in three different periods of 1993–1996, 1997–2000
and 2001–2004 was assessed using Moran’s I statistic. Local indicators of
spatial association (LISA) maps were used to identify spatial clusters.
Seasonal Auto-regressive Integrated Moving Average (SARIMA) model
was used to estimate independent contribution of SOI on geographic
distribution of DF in this study.
Results: The results indicate that the high-high clusters were primarily
concentrated in the north of Queensland and low-low clusters moved from
north to south during 1993–2004. A decrease in the average SOI during
the preceding 3–12 months was significantly associated with an increase
in the monthly numbers of PA with DF cases (� � �0.038; P � 0.019).
Conclusion: The geographic range of notified DF cases has significantly
expanded in Queensland over recent years. Climate variability is directly
and/or indirectly associated with dengue transmission and the development
of a SOI-based epidemic forecasting system is possible for DF in
Queensland, Australia.

ISEE-0154
Bayesian Spatiotemporal Analysis of Ross River Virus Incidence in
Relation to Variation in Socio-Ecologic Factors in Queensland, Australia

Wenbiao Hu,* Archie Clements,*,† Gail Williams,* and Shilu Tong,‡ *School
of Population Health, The University of Queensland, Australia;
†Australian Centre for International and Tropical Health, Queensland
Institute of Medical Research, Australia; and ‡School of Public Health,
Queensland University of Technology, Australia.

Background and Objective: Ross River virus (RRV) infection is the
most common mosquito-borne disease in Australia and some Pacific
island nations. This study aims to examine the potential impact of socio-
ecologic factors on the transmission of RRV infection in Queensland,
Australia.
Methods: We obtained the computerised data set on the notified Ross
River virus (RRV) cases by Local Government Area (LGA) in
Queensland for the period of 1st January 1999–31st December 2001 from
the Queensland Department of Health. Weather (maximum temperature
and rainfall) and socio-economic index for areas (SEIFA) data were
obtained for the same period from the Australian Bureau of Meteorology
and the Australian Bureau of Statistics. We used a Bayesian
spatiotemporal conditional autoregressive (CAR) model to explore the
relationship between monthly variation of RRV incidence and socio-
ecologic factors and determine areas prone to social and ecologic-driven
epidemics after adjusting for spatiotemporal variation.
Results: Our results show the average increase in monthly RRV incidence
rates was 2.4% (95% Credible Interval (CrI): 0.08–4.8%) and 2.0% (95%
CrI: 1.6–2.3%) for a 10C increase in monthly average maximum
temperature and per 10 millilitre increase in monthly average rainfall,
respectively. There appears an interactive effect between temperature and
rainfall on the RRV transmission. However, there was no significant
association of SEIFA with RRV.
Conclusion: The results of spatiotemporal CAR models confirm the
previous reports that climate variability may have played a significant role
in the transmission of RRV in Queensland, Australia. The interaction
between temperature and rainfall may be important in determining the
dynamic pattern of RRV transmission.

ISEE-0163
Urine BPA Level and the Risk of Male Sexual Dysfunction

DeKun Li,* ZhiJun Zhou,† Maohua Miao,‡ Yonghua He,† Dandan Qing,‡
Tongjun Wu,† JinTao Wang,§ Xiaoping Weng,* Jeannette Ferber,*
Lisa Herrinton,* Qianxi Zhu,‡ ErSheng Gao,‡ and Wei Yuan,‡ *Division
of Research, Kaiser Permenante, Oakland, California, United States;

†Department of Occupational Health and Toxicology, School of Public
Health & WHO Collaborating Center for Occupational Health, Fudan
University, Shanghai, China; ‡Department of Epidemiology and Social
Science on Reproductive Health, Shanghai Institute of Planned
Parenthood Research, & WHO Collaborating Center for Research in
Human Reproduction, Shanghai, China; and §Epidemiology Department,
Shanxi Medical University, Taiyuan, China.

Background: The human population is widely exposed to Bisphenol A
(BPA), a possible human endocrine disruptor. While animal studies have
consistently shown its adverse effect, evidence from epidemiological
studies is urgently needed.
Objective: To determine whether BPA has an effect on male sexual
function.
Methods: We conducted a study comparing the risk of male sexual
dysfunction between 173 BPA-exposed and 386 unexposed workers in
four cities in China. Urine BPA was assayed to determine the BPA
exposure level. Male sexual function was ascertained through in-person
interview using a male sexual function inventory.
Results: After adjustment for matching variables and potential
confounders, BPA-exposed workers had consistently higher risk of male
sexual dysfunction across all domains of measurement, compared to
unexposed workers. The exposed workers had greater than three-fold
increased risk of reduced sexual desire (odds ratios (OR) � 3.7, 95%
confidence interval (CI): 1.5–8.9), a nearly four-fold increased risk of
erection difficulties (OR � 3.9, 95% CI: 1.6–9.7), greater than seven-fold
increased risk of ejaculation difficulties (OR � 7.4, 2.5–22.0), and greater
than two-fold increased risk of reduced overall satisfaction with sex life
(OR � 2.4, 1.4–4.3). Among the exposed workers, a higher urine BPA
level (� median BPA level) was associated with a higher risk of sexual
dysfunction. The trend test for the dose-response relationship was
significant for all measures of male sexual dysfunction. The observed
associations were generally further strengthened when workers who were
also exposed to other chemicals were excluded. Such observations support
an argument for an underlying association.
Conclusions: Our findings provide the first epidemiologic evidence that
exposure to BPA could have an adverse effect on male sexual function in
the human population.

ISEE-0166
Traffic Related Air Pollution Associated with Mild Stroke Hospital
Admissions in Copenhagen, Denmark

Zorana Jovanovic Andersen,* Tom Skyhøj Olsen,† Klaus Kaae Andersen,‡
Steffen Loft,§ Matthias Ketzel,¶ and Ole Raaschou-Nielsen,* *Institute of
Cancer Epidemiology, Copenhagen, Denmark; †The Stroke Unit, Hvidovre
University Hospital, Hvidovre, Denmark; ‡Informatics and Mathematical
Modelling, Statistics, Technical University of Denmark, Lyngby, Denmark;
§Department of Environmental and Occupational Health, University of
Copenhagen, Copenhagen, Denmark; and ¶Department of Atmospheric
Environment, National Environmental Research Institute, Aarhus,
Denmark.

Background and Objective: We studied the short-term effect of air
pollution on stroke separately for ischemic (IS) and hemorrhagic (HS)
strokes. To study the effect on IS of primarily embolic origin, IS were
separated into IS with and without atrial fibrillation (AF). Finally, we
stratified patients by stroke severity into mild and severe strokes.
Methods: We applied a time-stratified case-crossover design to evaluate
the association between particulate (PM10, PM2.5, UFP (particles �0.1 �m
diameter)) and gaseous (Nitrogen oxides (NOx), Carbon Monoxide (CO),
ozone (O3) air pollution to stroke hospital admissions in Copenhagen
(2003-2006). We used conditional logistic regression analysis, adjusting
for temperature, relative humidity and wind speed, to examine the air
pollution effect for a 0–4 day lag. Computed tomography was used to
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differentiate IS and HS. AF was determined by electrocardiography.
Admission stroke severity was measured by the Scandinavian Stroke Scale
(SSS).
Results: Out of 7485 stroke admissions, 6798 were IS and 687 were HS,
3485 were mild and 2248 were severe strokes (1752 missing SSS), and
1278 were with and 5811 were without AF (396 were missing information
on AF). We observed a significant positive association between NOx, CO
and UFPs and IS; NOx, CO and UFPs and strokes without AF; and finally
UFPs and mild strokes, all at lag 4. No associations were observed
between air pollution and HS, IS with AF or with severe strokes. Among
2822 cases with mild IS without AF, the effect of UFPs (per inter-quartile
range, 5-day average) was a 21% (95% confidence interval: 4–41%)
increase in admissions.
Conclusion: We found an air pollution effect on stroke admissions in
patients with mild, IS without AF. Traffic related air pollutants, especially
UFPs, were most relevant. Our findings indicate that the effect of air
pollution is on small IS of thrombotic origin rather than HS and large
embolic strokes.

ISEE-0167
Hospital Admissions and Chemical Composition of Fine Particulate
Matter (PM2.5) for 106 U.S. Counties

Michelle Bell,* Keita Ebisu,* Roger Peng,† Jonathan Samet,‡ and
Francesca Dominici,† *Yale University, New Haven, CT, United States;
†Johns Hopkins Bloomberg School of Public Health, Baltimore, MD,
United States; and ‡University of Southern California, Los Angeles, CA,
United States.

Background and Objectives: The associations between short-term levels
of fine particulate matter (PM2.5) and human health exhibit spatial and
temporal variations that are not fully explained. The hypothesis has been
advanced that such differences might be due to heterogeneity in the PM2.5

chemical composition, but evidence supporting this hypothesis is still
lacking. The objectives of this work are to examine whether variation in
the relative risks (RR) of hospitalization in an older population associated
with ambient exposure to PM2.5 total mass reflects differences in PM2.5

chemical composition.
Methods: We linked several national datasets for the United States by
county and by season: 1) long-term average concentrations of PM2.5

chemical components for 2000–2005; and 2) RRs of cardiovascular and
respiratory hospitalizations for those �65 years associated with a 10
increase in PM2.5 total mass on the same day for 106 U.S. counties for
1999–2005.
Results: We found a positive and statistically significant association between
county-specific estimates of the short-term effects of PM2.5 on cardiovascular
and respiratory hospitalizations and county-specific levels of Vanadium,
Elemental Carbon (EC), or Nickel PM2.5 content. In multiple pollutant
models, for cardiovascular hospitalizations, the relationship between the PM2.5

RR and Nickel was robust to adjustment by EC or Vanadium. The
unexplained heterogeneity of county- and season-specific PM2.5 RRs for
cardiovascular hospitalization was reduced by 37% when the model
accounted for Nickel and Vanadium PM2.5 content.
Conclusion: Communities with higher PM2.5 content of Nickel, Vanadium,
and Elemental Carbon and/or their related sources were found to have higher
risk of hospitalizations associated with short-term exposure to PM2.5.

ISEE-0177
Socioeconomic Inequality and Congenital Anomalies: A Small-Area
Analysis

Payam Dadvand,*,† Judith Rankin,* Susan Hodgson,*,† and
Stephen Rushton,*,† *Institute of Health and Society, Newcastle
University, Newcastle upon Tyne, United Kingdom; and †Institute for

Research on Environment and Sustainability, Newcastle University,
Newcastle upon Tyne, United Kingdom.

Background: The available evidence for a link between socioeconomic
status (SES) and congenital anomalies is very limited and is mostly based
on individual level SES. Our study aimed to investigate the association
between the occurrence of non-chromosomal congenital anomalies and
neighborhood SES at fine spatial resolution.
Methods: We used population-based registry data on all cases of
congenital anomaly arising in the population of Northern England (UK)
for the period 1986–2003. Two sub-analyses were performed using the
Townsend Deprivation Score (TDS) at Enumeration District level (ED,
1991 census) for the period 1986–1996 and the Index of Multiple
Deprivation (IMD) at lower layer super output area level (LSOA, 2001
census) for the period 1997–2003. Congenital anomaly cases occurring in
each sub-analysis period were geocoded according to the maternal
postcode at delivery and assigned to the corresponding ED/LSOA. The
count of cases for anomalies of eight organ systems and the 15 most
frequent anomaly subtypes were extracted for each ED/LOSA. Poisson
and logistic regression models were developed to abstract risk for
quartiles of TDS/IMD at ED/LSOA level for each outcome group in each
sub-analysis.
Results: There were 6,202 EDs and 1,869 LSOAs with average
populations of 454 and 1,513. For most outcome groups there was a trend
in congenital anomaly risk with deprivation when assessed by quartiles of
TDS/IMD, with a significant increase in risk in the fourth quartile (most
deprived) compared with the first quartile (least deprived).
Conclusion: The occurrence of congenital anomalies is associated with
neighborhood SES. The results of our study are important for
epidemiological studies relying on routinely-collected aggregated measures
of SES to investigate the non-genetic causes of congenital anomalies. It
emphasizes the importance of allowing for the impact of SES in these
studies or to proximate the effect of possible confounders for which data
are not always available.

ISEE-0183
Traffic Related Air Pollution and Respiratory Health in Sweden: The
Roadside Study

Saskia M. Willers,*,† Charlotta Eriksson,* Lars Gidhagen,‡ Mats E. Nilsson,*,§
Göran Pershagen,* and Tom Bellander,* *Institute of Environmental
Medicine, Karolinska Institutet, Stockholm, Sweden; †Institute for Risk
Assessment Sciences, Utrecht University, Utrecht, Netherlands; ‡Swedish
Meteorological and Hydrological Institute, Norrköping, Sweden; and
§Department of Psychology, Stockholm University, Stockholm, Sweden.

Background and Objective: Few large population studies have been
conducted on adverse health effects related to air pollution from road traffic
including non-urban populations, using spatially resolved air pollution data.
Information on traffic related health risks is important for public health and
planning purposes. The objective was to assess if traffic related PM10

exposure at the home address was associated with respiratory health outcomes
in a stratified sample of the Swedish adult population.
Methods: The Roadside study was based on a nationwide environmental
health survey performed in Sweden in 2007, including 25,935 adults aged
19 to 80. The questionnaire inquired about annoyance from specific
sources, respiratory, cardiovascular and allergic symptoms and disease, as
well as quality of life. Information on background variables such as
smoking, socioeconomic status and home characteristics was also
available. Exposure to PM, NOx and traffic density at the home addresses
of the participants was estimated by dispersion modeling. Associations
between traffic related PM10 exposure and respiratory health outcomes
were analyzed using multivariate logistic regression adjusted for gender,
age, educational level, smoking, passive smoking, moist/dampness or
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mould exposure in the home and country of birth. Results were stratified
by seven Swedish regions.
Results: PM10 exposure was significantly positively associated with reporting
restricted activity days due to respiratory symptoms in the last 3 months
(combined OR 1.44 per 10 �g/m3; 95% CI 1.15–1.80). This association was
consistent across the different regions. Less consistent significant associations
were found for chest tightness/cough in the last 3 months (combined OR 1.30
per 10 �g/m3; 95% CI 1.08–1.56), while there were no consistent
associations for phlegm, cough and doctor-diagnosed or current/ever COPD.
Conclusion: Exposure to traffic related PM10 exposure consistently
increased the risk of restricted activity days due to respiratory symptoms
in Swedish adults.

ISEE-0185
Population Exposure to a Persistent Organic Pollutant (�-HCH)
Following Waste Disposal from a Chemical Plant (Sacco River Valley,
Italy)

Daniela Porta,* Elena De Felip,† Fiorella Fantini,‡ Francesco Blasetti,‡
Annalisa Abballe,† Valerio Dell’Orco,‡ Alessandro di Domenico,†
Valeria Fano,§ Anna Maria Ingelido,† and Carlo Alberto Perucci,*
*Department of Epidemiology, Local Health Authority RME, Rome, Italy;
†Department of the Environment and Primary Prevention, National
Institute for Health, Rome, Italy; ‡Department of Hygiene and Public
Health, Local Health Authority RMG, Colleferro, Rome, Italy; and §Local
Health Authority RMD, Rome, Italy.

Background and Objective: A chemical plant that manufactures
chemicals and pesticides has been operating since the 1950’s in the Sacco
River Valley (Central Italy). In 2005, high beta-hexachlorocycloexane (ß-
HCH) concentrations were found in bovine milk of animals bred in the
area along the river south of the facility. The objective of the study was to
evaluate contamination levels of the population living in the area.
Methods: We defined four residential areas by the distance from the facility
and the river, and a random population sample (age 25–64 years) was
chosen. Blood samples were taken to analyze a,ß,g-HCH, and other pollutants
(HCB, NDL-PCBs, DL-PCBs, p,p’-DDT, p,p’-DDE). We evaluated the
association between the area of residence, other potential determinants (sex,
age, local food products, well water) and the pollutant serum concentrations
using multivariate linear regression models. The results are expressed as
geometric mean ratios (GMR) and 95%CI.
Results: 246 serum samples were analysed. ß-HCH mean concentration
was 99.0 ng/g lipid � 121.3 (GM:60.6). There was a strong association
between ß-HCH and residence in the area within 1 km of the river
(GMR:2.46, 95CI%:1.46–3.16). ß-HCH was also associated with age, use
of water from private wells (GMR:1.47 95CI%:1.12-4.94) and
consumption of local food products (GMR:1.33, 95CI%:0.99-1.79). When
the analysis was restricted to 106 people living along the river, the
association between ß-HCH and consumption of locally produced food
(GMR:1.91, 95CI%:1.05-3.48) and privately produced food was even
stronger (GMR:2.62, 95%CI:1.42–4.85). No association with the area of
residence was found for the other pollutants.
Conclusion: These results suggest that chemicals disposed as waste did
contaminate the river and the surrounding soil. Population groups living
close to the river have high ß-HCH levels, most likely due to consuming
dairy products and meats from contaminated animals.

ISEE-0186
Sensitivity of Continuous Performance Test (CPT) to Methylmercury
Exposure at Age 14 Years

Jordi Julvez,* Frodi Debes,† Anna Choi,* Pal Weihe,† and
Philippe Grandjean,* *Harvard School of Public Health, Boston, Ma,
United States; and †Faroese Hospital System, Tórshavn, Faroe Islands.

Background and Objectives: Reaction Time latencies (RT) measured in
the Continuous Performance Test (CPT) indicate the speed of information
processing. The latencies may be related to different neuropsychological
functions depending on the time intervals during the test duration when
the responses are assessed: 1–2 minutes with orientation, learning and
habituation; the following few minutes with cognitive speed of processing
in selective focused attention; and a final period with sustained attention
as the dominant demand. Prenatal methylmercury exposure has been
associated with increased reaction time latencies at age 7 years in Faroese
children. We assessed the association of methylmercury exposure with the
average RT in three time intervals at age 14 years.
Methods: Exposure levels were determined from mercury concentrations
in cord blood, postnatal blood, and hair samples from a Faroese cohort.
878 children completed CPT. RT latencies were recorded during 10
minutes test duration on a task of target stimuli. Regression models were
adjusted for confounders.
Results: The three sets of CPT-RT outcomes showed different association
patterns with methylmercury exposure: the average RT for the first 1–2
minutes was weakly associated with methylmercury (Beta (SE), 2.83
(2.10)); a significant association for the 3–6 minute interval (4.95 (2.23));
and a strongest association for the 7–10 minutes (6.41 (2.45)). This
association pattern was unchanged when the scores of Catsys-Reaction
Time Test, Finger Tapping Test or CPT-RT (1–2 minutes) were included
in the models as confounders to control for simple reaction time and
characteristics of learning. No association was found in regard to
measures of postnatal exposures.
Conclusion: The CPT-RT latencies reflect different functions, as indicated
by results separated according to test duration. The findings show that
neuropsychological functions related with sustained attention are
particularly vulnerable, indicating probable underlying dysfunctions of
frontal lobes. This association may be missed, if test results are averaged.

ISEE-0189
Non-Specific Physical Symptoms and Distance to Powerlines and Base
Stations and Underlying Mechanisms

Christos Baliatsas,* Irene Van Kamp,† John Bolte,† Gert Kelfkens,†
Joris Yzermans,‡ and Erik Lebret,*,† *Utrecht University, Utrecht,
Netherlands; †National Institute for Public Health and the Environment
(RIVM), Bilthoven, Netherlands; and ‡Netherlands Institute for Health
Services Research (NIVEL), Utrecht, Netherlands.

Background and Objectives: Actual and/or perceived exposure to EMF
might lead to increased fears and health worries. These fears in turn might
increase symptom reporting because people more prone to environmental
worries experience more symptoms while looking for explanations for
their ill health. The consequence is a vicious circle linking exposure,
worries, and symptoms. This pilot study explores the relationship between
actual exposure to EMF, perceived proximity to a base station or power
line, non-specific symptoms and the role of psychological factors.
Methods: Survey-data collected in the Netherlands at neighborhood level
in 2006 was matched to individual residence level with maps of power-
lines and base stations. The prevalence of non-specific symptoms was
related to distance to base stations and power lines. The data allowed for
exploring the role of several psychological aspects in the relation between
actual and perceived exposure and non-specific symptoms.
Results: Three percent of the respondents report an extremely high score
on non-specific symptoms and 14% consider themselves extremely
sensitive to environmental stressors. Almost half of the residents live
within 300 or more meters of a base station, while 3% live within the
0–50 meter zone. The percentage of perceived proximity was 15% and
34% to power lines and a base station respectively. Residents who live
very close to power lines and base stations report higher perceived
exposure. 11% report to be extremely concerned about possible health
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effects of power lines and 13% about impacts of base stations. Full results
of the analysis will be presented and discussed.
Conclusions: Public concern about EMF exposure increases and that may
lead to increased worries about possible impacts on well-being and
unspecific physical symptoms. There is a necessity for the development of
a model which could define the interaction among the mechanisms that
might activate and sustain these symptoms.

ISEE-0192
Pm2.5-Bound Organic Compounds and Cardiovascular Symptoms in
Myocardial Infarction Survivors

Ute Küpper,*,† Susanne Breitner,* Jürgen Schnelle-Kreis,‡ Josef Cyrys,*,§
Timo Lanki,¶ Regina Rückerl,* Alexandra Schneider,*
Irene Brüske-Hohlfeld,* Robert Devlin,** Erich Wichmann,*,†
Ralf Zimmermann,‡,†† and Annette Peters,*,‡‡ *Institute of Epidemiology,
Helmholtz Zentrum München–German Research Center for Environmental
Health, Neuherberg, Germany; †Institute of Medical Data Management,
Biometrics and Epidemiology, Ludwig-Maximilians-University of Munich,
Munich, Germany; ‡Institute of Ecological Chemistry, Helmholtz Zentrum
München–German Research Center for Environmental Health,
Neuherberg, Germany; §University Augsburg, Augsburg, Germany;
¶Environmental Epidemiology Unit, National Institute for Health and
Welfare (THL), Kuopio, Finland; **Human Studies Division, National
Health and Environmental Effects Research Laboratory, Environmental
Protection Agency, Research Triangle Park, North Carolina, United
States; ††Chair of Analytical Chemistry, Center of Analytical Mass
Spectrometry, University of Rostock, Rostock, Germany; and ‡‡Focus
Network Nanoparticles and Health (NanoHealth), Helmholtz Zentrum
München–German Research Center for Environmental Health,
Neuherberg, Germany.

Background and Objective: Exposure to particulate air pollution has
been associated with cardiovascular diseases and their aggravation.
However, the aerosol components responsible for the adverse health
effects have not been conclusively identified, and there is very little
information on the role of particulate organic compounds (POC). We
evaluated the association between POC and cardiovascular symptoms in
myocardial infarction (MI) survivors.
Methods: 74 MI survivors from Augsburg, Germany, recorded daily
occurrence of chest pain, avoidance of physically demanding activities due
to heart problems and shortness of breath between October 2003 and
February 2004. Concentrations of hopanes and polycyclic aromatic
hydrocarbons (PAH) in the fraction of particulate matter less than 2.5�m
in aerodynamic diameter (PM2.5) were quantified. Generalized estimating
equations (GEE) models adjusting for meteorological and other time-
variant confounders were used to estimate immediate (lag0) and delayed
(lag1 to lag3) effects.
Results: The average hopane concentration levels ranged from 0.06 to
0.51 ng/m3, correlations coefficients among hopanes were moderate to
high (r �0.69). The average PAH concentration levels ranged from 0.48
to 3.52 ng/m3, and PAH were also highly correlated among each other (r
�0.73). No associations were found between air pollution measures and
chest pain. The odds for avoidance of activities increased immediately in
association with most POC measures (e.g. 10% increase per 1.08 ng/m3

Benzo�a�anthracene, 95% confidence interval (CI) 2%–19%). The odds for
shortness of breath increased consistently associated with lag3 of almost
all POC measures (e.g. 10% increase per 0.21 ng/m3 17�(H),21�(H)-30-
norhopane, CI 2%–19%). However, results also indicated decreases both
for avoidance of activities and shortness of breath.
Conclusions: For the first time hopanes and PAH, which likely act as
indicators for traffic- and combustion-related particles, respectively, were
associated with acute cardiovascular health outcomes in MI survivors.

ISEE-0194
Associations of Endothelial Function and Air Temperature in Diabetic
Individuals

Alexandra Schneider,* Lucas Neas,† Margaret Herbst,‡ Martin Case,†
Wayne Cascio,§ Alan Hinderliter,‡ Annette Peters,* and
Robert Devlin,† *Helmholtz Zentrum München, Neuherberg, Germany;
†Human Studies Division, Environmental Protection Agency, Chapel Hill,
NC, United States; ‡University of North Carolina, School of Medicine,
Chapel Hill, NC, United States; and §East Carolina School of Medicine,
Greenville, NC, United States.

Background and Objective: Epidemiological studies consistently show
that air temperature is associated with changes in cardiovascular morbidity
and mortality. However, the biological mechanisms underlying the
association remain largely unknown. As one index of endothelial function,
flow-mediated dilatation (FMD) can be viewed as a “barometer” of
vascular health. Therefore, the purpose of this study was to analyze the
short-term effects air temperature on markers of endothelial function in
diabetic patients.
Methods: A prospective panel study was conducted on 22 people with
diabetes in Chapel Hill, NC, from Nov 2004–Dec 2005. Each subject was
studied for four consecutive days. Daily measurements of meteorological
data were acquired from the rooftop of the patient exam site. FMD
measured by brachial artery ultrasound as well as blood markers on
endothelial function were assessed during each patient visit. Data were
analyzed using random effects models adjusting for relative humidity,
barometric pressure, and particles with an aerodynamic diameter �2.5�m,
and day of the week.
Results: FMD decreased in association with a 1°C decrease in
temperature on the same day (percent-change in mean level:�4.2% with
95%-confidence interval (CI): ��6.9%; �1.4%�) as well as with a delay
of one day (�3.3%; 95%-CI: ��6.5%; �0.1%�), four days (�3.4%;
95%-CI: ��6.3%; �0.5%�) and with the 5-day-average (�4.3%; 95%-CI:
��8.4%; �0.3%�). We also found an increase in intercellular adhesion
molecules sICAM-1 in association with the 5-day-average of temperature
(7.9%; 95%-CI: �2.0%; 13.8%�). A similar trend was seen for vascular
cell adhesion molecules sVCAM-1. Other blood markers representing
endothelial function such as von Willebrand factor and endothelial-
leukocyte adhesion molecule E-selectin did not show any temperature
effect.
Conclusion: These data suggest that endothelial function is associated
with short-term temperature changes. Endothelial dysfunction might
contribute to the increase in cardiovascular morbidity and mortality
associated with cold weather.

This abstract of a proposed presentation does not necessarily represent
EPA policy.

ISEE-0197
Qualitative Data in the Study of Environmental Health: An Analysis of
the Literature

Madeleine Scammell, Boston University School of Public Health, Boston,
MA, United States.

Background and Objective: Recent journal articles have advocated the
use of qualitative methods in environmental health research, even
suggesting that qualitative methods, “may become an interdisciplinary
companion to epidemiology” (Foster, M.W., & Sharp, R.R. 2005.
Environmental Health Perspectives, 113(2), 119�122). With few
exceptions do such articles include evidence of environmental
epidemiologists using qualitative data. This paper presents an analysis of
qualitative methods and data used in the study of environmental health
and published in peer-reviewed journals.
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Methods: A primary search on ISI Web of Knowledge/Web of Science
included three terms: qualitative, environ* and health. Timeframe was
1991-2006. Additional searches targeting environmental and public health
journals included the phrase “risk perception,” environ* and qual*.
Inclusion and exclusion criteria are described. Searches resulted in 2639
records combined. Findings of articles were coded and analyzed with the
aid of the qualitative analysis software, NVIVO. Content analysis was
conducted to determine where and by whom qualitative environmental
health research is conducted and published, the types of methods and
analyses used in qualitative studies of environmental health, and the types
of information qualitative data contribute to environmental health.
Results: Sixty-seven articles met inclusion criteria. Twenty-nine articles
include one or more authors with specific training in environmental health
or epidemiology, with 13 papers including one or more authors from
departments of epidemiology. These articles were published in 47
different journals, with the most publications in a single journal totaling
seven. This analysis identified a diversity of qualitative techniques, with
the majority of studies relying on one-on-one interviews. Approaches to
data analysis were equally as diverse, with details absent from a large
number of studies.
Conclusion: This analysis demonstrates the limited extent to which
qualitative data are integrated in traditionally quantitative studies of
environmental health, and the demonstrated potential of qualitative data in
environmental epidemiology.

ISEE-0206
Kerosene and Biomass Fuels May Be Risk Factors for Pulmonary
Tuberculosis in Developing Countries

Amod Pokhrel,* Michael Bates,* Sharat Verma,† Hari Joshi,‡
Chandrashekhar Sreeramareddy,‡ and Kirk Smith,* *University of
California, Berkeley, California, United States; †Regional Tuberculosis
Center, Ram Ghat, Pokhara, Nepal; and ‡Manipal College of Medical
Sciences, Pokhara, Nepal.

Background and Objective: In many countries, including Nepal and
India, tuberculosis (TB) is a major problem. A majority of adults are
infected with Mycobacterium tuberculosis, but only a small proportion of
them develop TB. Exposures such as smoking, alcohol consumption, and
poor nutrition have been associated with developing active TB. This study
was intended primarily to investigate whether smoke from indoor cooking
fires using biomass fuels was a risk factor for TB.
Methods: This hospital-based case-control study was conducted in the
Regional TB Center and Manipal College of Medical Sciences (MCOMS),
Pokhara, Nepal. Cases (n � 125) were women, aged 20–65 years, with
confirmed TB (by chest x-ray and active sputum smear positive or culture
positive test). Controls (n � 250), frequency matched to cases by age,
were female patients without TB attending inpatient and outpatient
departments of MCOMS. All participants were administered a
standardized questionnaire to obtain information on a wide range of
exposures, including tobacco smoking, stove and fuel use, kitchen
ventilation, religion, income, house construction, source of lighting,
alcohol consumption, and household TB history. Logistic regression was
used to identify risk factors.
Results: Compared with using a clean-burning-fuel stove (LPG, biogas),
the adjusted odds ratio (OR) for using a biomass fuel stove was 2.33
�95% confidence interval (CI) 1.06–5.10�, and use of a kerosene fuel
stove had an OR of 3.19 (95% CI 1.10–9.30). Exposure to smoke from
kerosene lamps had an OR of 15.7 (95% CI 2.92–84.1).
Conclusion: The association between biomass fuel use in unflued indoor
stoves and TB is consistent with the findings of several previous studies.
However, the finding that the risk of TB increases with the use of
kerosene, particularly in wick lamps, is new and requires confirmation in
other studies. If confirmed, it would strongly justify promoting clean
lighting sources, such as solar lamps.

ISEE-0209
Higher Temperature Increased Eye Infections After Flood in Taiwan

Fung-Chang Sung,* Ling-Ya Huang,* Yu-Chun Wang,†,* Trong-Neng Wu,*
Chung-Ming Liu,‡ and Chang-Hung Chou,§ *Institute of Environmental
Health, China Medical University, Taichung, Taiwan; †Dept. of
Bioenvironmental Engineering, Chung Yuan Christian University,
Taoyuan, Taiwan; ‡Global Change Research Center, National Taiwan
University, Taipei, Taiwan; and §College of Life Sciences, China Medical
University, Taichung, Taiwan.

Background: Flood may cause an increased incidence of infectious
diseases. Less attention has focused on the infection in eyes from the
flood. This study investigated eye infections associated with the floods in
Taiwan.
Methods: Computerized medical reimbursement data obtained from
National Health Insurance and weather data obtained from the Central
Weather Bureau were used in this study. Eye infection cases (ICD-9 3720,
3734–3736 and 076) identified for the 1996–2005 period were compared
with all non-cases during floods and within 10 days after the floods
controlling for covariates.
Results: The overall eye infections incidence rate within 10 days after the
floods was 64.7/100,000 person-days, higher than that during the floods
(53.4/100,000 person-days) and normal days (46.9/100,000 person-days).
The multivariate Poisson regression analysis revealed that the relative risk
(RR) after the floods was 1.2 (95% confidence interval 1.0–1.3, P � 0.05)
controlling for covariates. The risk of infection increased as the
temperature increased; the RR increased to 1.76 at temperatures greater
than 30 degrees C, compared with the temperatures of �15 degrees C.
There was a V-shape relation between ages and the infections, with RRs
of 2.3 (95% CI 2.3–2.5) for children �10 years of age and 3.4 (95% CI
3.1–3.6) for the elderly, compared with the persons aged 20–49 years.
Conclusions: This study demonstrates that flood may increase the eye
infection risk during the cleaning period after floods for youngsters and
the elderly, particularly when it is warm.
Key words: Children, eye infection, flood, temperature variation, the
elderly, Taiwan.

ISEE-0212
Food Security in Impoverished Urban Settlements in South Africa

Nisha Naicker, Angela Mathee, and Daphne Conco, Medical Research
Council of South Africa, Johannesburg, Gauteng, South Africa.

Background and Objective: Food security is a basic human right.
However, approximately one sixth of the developing world do not have
sufficient food, impacting on the overall quality of their lives. In this paper
we investigate the prevalence and trends in household food insecurity in three
impoverished communities in Johannesburg, South Africa.
Methods: Annual cross sectional surveys, commencing in 2006, were
conducted in three impoverished settlements; Riverlea and
Braamfischerville (low-cost housing developments constructed in the early
1960s and early 1990’s, respectively), and Hospital Hill (an informal
settlement on the outskirts of Johannesburg). A structured questionnaire
was used to obtain information on demographic profiles, socio-economic
status, and food security. The sample size in 2006, 2007 and 2008 was
327, 354 and 292 households respectively. All statistical analyses were
conducted using STATA, version 9.
Results: The overall prevalence of food insecurity was 83.5%, 84.2% and
84.9% in 2006, 2007 and 2008 respectively. In Riverlea and Hospital Hill, the
poorest sites, the level of food insecurity deteriorated by approximately 8%
over the 3 years. Overall food consumption dropped except for the intake of
dairy products. Poverty was significantly related to food insecurity
(P � 0.002). There was no significant difference in food insecurity between
male and female headed households. Residing in an area for 10 years or more
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had a significant protective effect in 2006 (38.2% of the food insecure;
P � 0.01). However by 2008 this positive effect decreased and 53.3% of the
food insecure had resided in their dwellings for 10 years or longer.
Conclusion: Findings from this study indicate that food insecurity is
unacceptably high and rising. The urban poor communities appear to be at
particular risk in South Africa. Hunger relief and poverty alleviation needs
to be more aggressively implemented in order to improve the quality of
life in these poor communities.

ISEE-0215
Traffic-Related Air Pollution and Socioeconomic Status: A Spatial
Autocorrelation Study to Assess Environmental Equity on a Small-Area
Scale

Sabrina Havard,* Séverine Deguen,* Denis Zmirou-Navier,*,†
Charles Schillinger,‡ and Denis Bard,* *EHESP School of Public Health,
Department of Environmental and Occupational Health, Rennes, France;
†INSERM U954, Nancy University Medical School, Vandœuvre-les-Nancy,
France; and ‡Association for the Monitoring and the Study of
Atmospheric Pollution in Alsace (ASPA), Schiltigheim, France.

Background and Objective: Most ecologic studies of environmental
equity show that groups with lower socioeconomic status (SES) are more
likely to be exposed to higher air pollution levels than groups of higher
SES. However, few consider spatial autocorrelation in the data. We
investigated the association between traffic-related air pollution and SES
on a small-area level in Strasbourg, France, and assessed the impact of
spatial autocorrelation on the results.
Methods: We used a deprivation index constructed from census data to
estimate SES at the block level. Average ambient levels of NO2, CO and
PM10 during year 2000 were modeled at the block level by the ADMS-
Urban dispersion model. We estimated the associations between traffic-
related air pollutants exposure and the deprivation index by using an
ordinary least squares model and a simultaneous autoregressive model that
controls for spatial autocorrelation. We performed sensitivity analyses on
the spatial model specification and the choice of the spatial weight matrix
used to define the neighborhood.
Results: The associations between the deprivation index and air pollutants
levels were positive and nonlinear with both regression models; the
midlevel deprivation areas, located near to the principal highways
surrounding the urban center, were the most exposed. Control of spatial
autocorrelation strongly reduced the strength of the association but clearly
improved the model’s goodness-of-fit.
Conclusion: This study shows in France an uneven spatially distributed
burden of environmental hazards according to SES, as showed in other
countries. It also demonstrates the need to take spatial autocorrelation into
account in ecologic studies, in particular when studying the role of air
pollution on social inequalities in health. Failure to do so may lead to
biased and unreliable estimates and thus to erroneous conclusions.

ISEE-0216
Ecological Determinants of Endoscopic Colorectal Cancer Screening
Over Time in 11 States

Lee Mobley,* John Boos,* Tzy-Mey Kuo,* Matthew Urato,*
Nancy Lozano-Gracia,† and Luc Anselin,† *RTI International, RTP, NC,
United States; and †Arizona State University, Tempe, AZ, United States.

Background: Colorectal cancer (CRC) ranks third among all cancer sites
in incidence, and second in cancer-related mortality. CRC screening is
essential for early detection of colorectal cancer and both reduced
morbidity and increased survival among cancer victims, but screening
rates are suboptimal.
Objective(s): To study predictors of CRC screening behavior in a cohort
of Medicare-enrolled persons over a period during which coverage for

CRC screening increased (2000–2005). The study population includes
272,077 men and women who are age 65
 in 2000 and remain alive
through 2005, located in 11 SEER Registry states that span all census
regions and exhibit heterogeneous socio-demographics.
Methods: We use multilevel logistic regression of a binary probit choice
model over two time intervals (2000–2002, 2003–2005) and assess
empirically whether predicted effects are different across states and time.
Gender, previous cancer diagnosis, disability as the original reason for
entitlement, and dual eligibility are key person-specific factors of interest.
Social segregation, commuter intensity, availability of CRC screening
facilities, availability of oncologists and gastroenterologists, poverty, and
income disparity are key environmental variables.
Results: The geographic variation in utilization and its associated factors
provide insights regarding the heterogeneity of supply-demand systems
and realized utilization of CRC services across the landscape. Men are not
universally more likely than women to utilize CRC screening; African
Americans are not universally less likely to be screened than whites; and
disparities between minorities and whites appear to decrease over time.
Conclusions: Policy interventions to improve screening rates should tailor
interventions to local community characteristics and needs.

ISEE-0221
Health Impact Assessment of Waste Management Facilities in Three
European Countries

Francesco Forastiere,* Chiara Badaloni,* Cornelis de Hoogh,†
Martin Krayer von Kraus,‡ Marco Martuzzi,§ Francesco Mitis,§
Lubica Palkovicova,¶ Daniela Porta,* Philipp Preiss,** Andrea Ranzi,††
Carlo Alberto Perucci,* and David Briggs,† *Department of Epidemiology
Local Health Authority RME, Rome, Italy; †Department of Epidemiology
and Public Health, Imperial College, London, United Kingdom; ‡World
Health Organization. Regional Office for Europe, Copenhagen, Denmark;
§World Health Organization. Regional Office for Europe, Rome, Italy;
¶Department of Environmental Medicine, Slovak Medical University,
Bratislava, Slovakia; **Institute of Energy Economics and the Rational
Use of Energy, Univerity of Stuttgart, Stuttgart, Germany; and
††Environmental Health Reference Centre, Regional Agency for
Environmental Prevention of Emilia Romagna, Modena, Italy.

Background and Objective: We conducted a health impact assessment of
landfilling and incineration in three European countries (Italy, Slovakia
and England) within the EU-funded INTARESE project.
Methods: A total of 49 (Italy), 2 (Slovakia), and 11 (England)
incinerators were operating in 2001 while the landfills were 118, 121 and
232, respectively. The study population consisted of residents living
within 3 km of an incinerator and 2 km of a landfill. Relative risk
estimates from epidemiological studies were used, combined with air
pollution dispersion modelling for particulate matter (PM) and nitrogen
dioxide (NO2). For incinerators, we estimated attributable cancer incidence
and years of life lost (YoLL), while for landfills we estimated attributable
cases of congenital anomalies and low-birth weight infants.
Results: The additional contribution to NO2 within a 3 km radius was
0.228, 0.154, and 0.144 ug/m3, respectively. Lower values were found for
PM10. Assuming that the incinerators continue to operate until 2020, the
annual number of cancer cases due to exposure in 2001–2020 will reach
11, 0.07, and 7 in 2020 and then decline to 0 in 2050. By 2050, the
attributable impact on the 2001 cohort of residents will be 3,603, 181 and
4,217 YoLL. The annual additional cases of congenital anomalies up to
2030 will be approximately 2, 2, and 3 whereas there will be 42,13, and
59 low-birth newborns, respectively.
Conclusions: There are several uncertainties and critical assumptions in
the assessment model, but it provides insight into the relative health
impact attributable to waste management, which can be characterized as
moderate when compared to other sources of environmental pollution that
have an impact on public health.

Epidemiology • Volume 20, Number 6, November Supplement 2009 Abstracts

© 2009 Lippincott Williams & Wilkins www.epidem.com | S33

http://www.epidem.com


ISEE-0222
Effects of Exposure to Metal Rich Air Particles on Histone H3-K4
Dimethylation and H3-K9 Acetylation

Laura Cantone,* Valeria Pegoraro,* Pietro Apostoli,† Matteo Bonzini,§
Angela Cecilia Pesatori,* Letizia Tarantini,* Valentina Bollati,*
Joel Schwartz,‡ Pietro Alberto Bertazzi,* and Andrea Baccarelli,* *University
of Milan and IRCCS Maggiore Hospital, Milan, Italy; †University of
Brescia, Brescia, Italy; ‡Harvard School of Public Health, Boston, United
States; and §University of Insubria, Varese, Italy.

Background and Objectives: Alteration in epigenetic regulation of gene
expression is a frequent event in human cancer. The detrimental effects of
inhalation of ambient and occupational air particles on respiratory and
cardiovascular disease have been linked to systemic deregulation of gene
expression. In vitro studies have shown that metal components of air
particles, such as Cr and Ni, may determine histone acetylation or
methylation, a main epigenetic mechanism for chromatin remodelling, and
chronic exposure to these metal compounds could increase cancer
incidence. Whether inhalation of metal particle components could modify
histone modifications in humans is unresolved. We investigated whether
metal components of air particles determine histone modifications in
workers in an electric-furnace steel plant with well-characterized exposure
to air particles and related metal components.
Methods: We extracted total histones from blood collected from 63
workers on the last day of a workweek following three consecutive work
days. Individual exposure to particulate matter with aerodynamic diameter
�10�m (PM10) or �1�m (PM1), and metals (Cr, Pb, Cd, As, Ni, Mn)
was estimated using work area measurements and time-activity records.
We determined histone H3-K4 dimethylation and H3-K9 acetylation using
PathScan Sandwich ELISA kits (Cell Signaling Technology).
Results: H3-K4 dimethylation and H3-K9 acetylation were not associated
with levels of PM mass (H3K4m2: � � 0.03, P � 0.34 for PM10,
� � 0.02, P � 0.56 for PM1; H3K9ac: � � �0.07, P � 0.23 for PM10,
� � �0.03, P � 0.70 for PM1). H3-K4 dimethylation increased in
association with air levels of Cr (� � 0.18; P � 0.005), Pb (� � 0.18;
P � 0.01), As (� � 0.16; P � 0.03) and Ni (� � 0.15; P � 0.04). H3-K9
acetylation showed a borderline negative association with airborne
cadmium (� � �0.26; P � 0.06).
Conclusions: Our results indicate histone modifications as a novel
epigenetic mechanism induced by metal components of air particles in
human subjects.

ISEE-0226
Exposure to Air Pollution During 1st Year of Life and Development of
Allergic Diseases up to 8 Years of Age

Olena Gruzieva,* Emma Nordling,* Magnus Wickman,* Göran Pershagen,*,†
and Tom Bellander,* *Institute of Environmental Medicine, Karolinska
Institutet, Stockholm, Sweden; and †Department of Public Health,
Karolinska Institutet, Stockholm, Sweden.

Background and Objective: Epidemiological studies that have
investigated the association between traffic-related air pollution and long-
term effects on the development of childhood respiratory disease and
allergic sensitization have found inconsistent results. The objective was to
assess the association between the exposure to residential outdoor levels
of air pollution from traffic during the 1st year of life and respiratory
symptoms and sensitization in children up to 8 years.
Methods: The spatial distribution of nitrogen oxides from traffic (traffic-
NOx) and inhalable particulate matter from traffic (traffic-PM10) in the
study area was assessed with emission databases and dispersion
modelling. Estimated levels were used to assign first-year exposure levels
for children in a prospective birth cohort BAMSE (n � 4089) by linking
to geocoded home addresses. Parents in four Swedish municipalities

provided questionnaire data on symptoms and exposures when the
children were 2 months and 1, 2, 4 and 8-year-old. At 8 years of age,
65% of the children attended clinical examination which included a lung
function test (PEF) and blood test (specific IgE measurements).
Results: Exposure to air pollution from traffic during the first year of life
was associated with an excess risk of sensitization to pollen at 8 years
(odds ratio (OR) for 5th-95th percentile difference in traffic-NOx � 1.53;
95% confidence interval (CI) � 1.08–2.18). Association with persistent
wheezing tended to be positive, although non-significant (OR for
traffic-NOx � 1.41; 95% CI � 0.86–2.31). However, ORs were found to
be elevated for atopic wheeze (combination of persistent wheeze and
sensitization at 8 years of age � 1.93 (1.04–3.61)). Results were quite
similar using traffic-NOx and traffic-PM10 as indicators.
Conclusion: Exposure to moderate levels of locally emitted air pollution
from traffic during the first year of life enhances the development of
sensitization and atopic respiratory disease in 8-year-old children.

ISEE-0228
Traffic-Related Air Pollution and the Development of Asthma During the
First 8 Years of Life–The PIAMA Study

Ulrike Gehring,* Michael Brauer,† Paul Fischer,‡ Johan C. de Jongste,§
Marjan Kerkhof,¶ Marieke Oldenwening,* Alet Wijga,‡ and
Bert Brunekreef,*,** *Institute for Risk Assessment Sciences, Utrecht
University, Utrecht, Netherlands; †School of Environmental Health,
University of British Columbia, Vancouver, BC, Canada; ‡National
Institute for Public Health and the Environment, Bilthoven, Netherlands;
§Department of Pediatrics, Division of Respiratory Medicine, Erasmus
University Medical Center/Sophia Children’s Hospital, Rotterdam,
Netherlands; ¶Department of Epidemiology, University Medical Center
Groningen, University of Groningen, Groningen, Netherlands; and
**Julius Center for Health Sciences and Primary Care, University
Medical Center Utrecht, Utrecht, Netherlands.

Background and Objectives: The role of air pollution exposure in the
development of asthma and related symptoms remains unclear. We
assessed the association between traffic-related air pollution, asthma and
related symptoms during the first 8 years of life in a prospective birth
cohort study.
Methods: We estimated exposure to nitrogen dioxide (NO2), particulate
matter (PM2.5) and soot at the birth address by land-use regression
models. Associations between air pollution exposures and annual
questionnaire reports of (symptoms of) asthma were assessed in a
repeated-measures logistic regression analysis in 3,866 children from the
PIAMA birth cohort. Effects are presented for an interquartile range
increase in exposure, after adjusting for covariates (sex, study type,
parental allergies, parental education, maternal smoking during pregnancy,
breastfeeding, use of gas stoves and unvented water heaters, presence of
siblings, smoking at home, signs of dampness, presence of pets, and
nationality).
Results: Overall associations �adjusted odds ratio (95% confidence
interval)� with air pollution were statistically significant for ever-reporting
asthma �i.e. 1.26 (1.07–1.49) per 3.23 �g�m�3 change in PM2.5�, asthma
symptoms �wheeze and/or shortness of breath and/or prescription of
inhalation steroids, 1.13 (1.01–1.27)�, wheeze �1.21 (1.09–1.34)�, and
nocturnal dry cough �1.12 (1.02–1.22)� during the past 12 months. The
associations with asthma ever and asthma symptoms during the past 12
months increased slightly with age; associations with wheeze did not
change with age. Associations were somewhat stronger for children who
lived at the same home during the entire follow-up.
Conclusions: Exposure to traffic-related air pollution based on exposure
estimated for birth address is positively associated with the development
of asthma during the first 8 years of life.
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ISEE-0229
Urinary Phthalates and Breast Cancer Risk in Mexico

Lizbeth López-Carrillo,* Raúl U. Hernández-Ramı́rez,* Antonia M. Calafat,†
Mariano E. Cebrián-Garcı́a,‡ Luisa Torres-Sanchez,* Michelle Romero-Franco,*
Marcia Galván-Portillo,* and Larry L. Needham,† *Centro de Investigación
en Salud Poblacional. Instituto Nacional de Salud Pública, Cuernavaca,
Morelos, Mexico; †Division of Laboratory Sciences. Division of
Laboratory Sciences. Centers for Disease Control and Prevention,
Atlanta, Georgia, United States; and ‡Centro de Investigación y de
Estudios Avanzados del Instituto Politécnico Nacional, Mexico City,
Mexico.

Background and Objective: Phthalates are ubiquitous environmental
contaminants that disrupt the endocrine system. Phthalates are mainly used
as plasticizers in PVC plastics and as additives in personal care products.
We assessed the urinary concentrations of nine phthalate metabolites and
breast cancer (BC) incidence in an ongoing population based case-control
study in northern Mexico.
Methods: Histological confirmed BC cases (233) were aged matched with
221 women living in the same area of the index cases. Information about
reproductive and dietary history, and potential sources of phthalates was
obtained by direct interviews. The following phthalate metabolites were
determined by HPLC-MS/MS at the CDC: monoethyl phthalate (MEP),
monobenzyl phthalate (MBzP), mono-n-butyl phthalate (MBP), mono-
isobutyl phthalate (MiBP), mono-2-ethylhexyl phthalate (MEHP), mono-2-
ethyl-5-oxohexyl phthalate (MEOHP), mono-2-ethyl-5-hydroxyhexyl
phthalate (MEHHP), mono-2-ethyl-5-carboxypentyl phthalate (MECPP),
and mono-3-carboxypropyl phthalate (MCPP).
Results: Detectable concentrations of phthalate metabolites varied from
83% (MEHP) to 100% (MEP, MBP, MEOHP, MEHHP, MECPP). Cases
had significantly higher geometric mean concentrations of MEP (169.58
vs. 106.78 mcg/g creatinine) than controls. In contrast, controls presented
significantly higher concentrations of MBP, MEOHP and MCPP. After
adjusting for known BC risk factors, a significant trend in the increase of
BC risk was observed in relation to MEP (OR T3 vs. T1 � 1.75 CI95%
1.07–2.86, P for trend � 0.020) that remained significant and became
stronger only in premenopausal women (OR T3 vs,.T1 � 3.06 CI95%
1.27–7.35, P for trend � 0.009). Anti-androgenic phthalates (MBzP, MBP,
MiBP) and MCPP were significantly negative associated with BC risk. No
significant associations with BC were detected for the rest of phthalates.
Conclusion: MEP is a metabolite of diethyl phthalate, which is mainly
used in cosmetics and fragrances. Further estimation of dermal and
inhalation exposure to DEP by specific products is warranted. Biological
mechanisms of its potential effect on BC should be clearly defined. This
first report needs to be replicated.

ISEE-0230
Acute Effects of PM2.5 on Ventricular Repolarization

Duanping Liao,* Michele Shaffer,* Xian Li,* Sol Rodriguez-Colon,*
Jiahao Liu,* Deborah Wolbrette,* Fan He,* and Wayne Cascio,† *Penn
State University College of Medicine, Hershey, PA, United States; and
†East Carolina University Brody School of Medicine, Greenville, NC,
United States.

Background and Objective: Studies have implicated an effect of PM on
ventricular repolarization as a potential mechanism for PM-cardiac disease
relationship. However, the time course of PM effects has not been
established. Thus, we carried out a population-based Air Pollution and
Cardiac Risk study to investigate the time-course of PM effects on
ventricular repolarization.
Methods: We recruited 79 community-dwelling individuals �45 years.
We obtained 24-hour ECG using a high resolution 12-lead Holter (1000
Hz). We visually indentified and removed all artifacts and ectopy and

calculated beat-to-beat QT intervals for each 30-minute segment. We then
calculated the average HR-corrected QT indices, including QT
Prolongation Index (QTI), Bazett’s (QTcB) and Fridericia’s (QTcF) HR-
corrected QT intervals, and as time-specific measures of ventricular
repolarization. We used a personal PM2.5 monitor to measure 24-hour
individual-level real-time PM2.5 exposures and calculated 30-minute time-
specific average PM2.5 exposure. We used linear mixed-effects models to
calculate autocorrelation- and other confounders-corrected regression
coefficients (�) for relating PM2.5 to QTI. We sequentially put lagged-
terms into a single model until the last entered term was no longer
significant (P � 0.05, type I sums of squares).
Results: The mean (SD) age was 56 (7.8), with 53% female and 68%
white. Most of the adverse ventricular repolarization effects from PM2.5

occurred around 3-3.5 hours. The �s (SE, P-value) due to a 10 �g/m3

increase in lag7 PM2.5 on QTI, QTcF, and QTcB were 0.11 (0.05,
P � 0.04), 0.13 (0.06, P � 0.03), and 0.21 (0.10, P � 0.05), respectively.
The lag6 PM2.5 on QTcB was 0.23 (0.11, P � 0.03).
Conclusion: Elevated PM2.5 is associated with longer ventricular
repolarization, and the time to effects is about 3–3.5 hours, which may
contribute to increased risk of acute cardiac events, such as sudden
cardiac death.

ISEE-0231
Vulnerability to Heat-Related Morbidity and Mortality in Copenhagen,
Denmark

Janine Wichmann,* Zorana Andersen,† Matthias Ketzel,‡ and
Steffen Loft,* *Department of Environmental Health, University of
Copenhagen, Copenhagen, Denmark; †Institute of Cancer Epidemiology,
Danish Cancer Society, Copenhagen, Denmark; and ‡Department of
Atmospheric Environment, National Environmental Research Institute,
Aarhus University, Aarhus, Denmark.

Background and Objectives: Climate change has potentially grave
implications for human health. The association between the daily 3-hr
maximum apparent temperature (Tappmax) and respiratory, cardio- or
cerebrovascular (RD, CVD, CBD) hospital admissions/non-accidental
deaths was investigated during the period 1 Jan 2002 to 31 Dec 2006.
Methods: Health outcome data for Greater Copenhagen were retrieved
from the Danish Hospital and Cause of Death registers. The
meteorological (temperature and relative humidity) and air pollution (CO,
NO2, PM10) data were collected at a fixed urban background monitor by
the Danish National Environmental Research Institute. Data on % weekly
general practitioner (GP) visits due to influenza were provided by the
Statens Serum Institute. The associations between Tappmax and health
outcomes were studied in a case-crossover design, with every 2nd day as
a control day, in the same month and year as the case day. Associations
are expressed as hazard ratios (HR) and 95 confidence intervals (CI), per
inter-quartile range (IQR) increase in Tappmax. Models were adjusted for
day of the week, public holidays, % weekly GP visits due to influenza.
The admission models were also adjusted for PM10. Different lags and
moving averages of Tappmax, NO2, CO and PM10 were investigated.
Effect modification was investigated by stratification and interaction
terms: Warm/cold periods, age, socio-economic status, existing diabetes
and/or hypertension, previous RD and CVD hospital admissions and
distance between household and fixed urban background air pollution
monitor. Various sensitivity analyses were conducted.
Results and Conclusion: For an IQR (8°C) increase in the 5-day lag of
Tappmax, a 20% increase in the RD mortality rate was observed in the
warm period (Apr–Sep) (HR 1.201, 95% CI 1.059–1.361). Significant
associations were observed between CVD hospital admissions and
Tappmax in the cold (HR 1.048, 95% CI 1.025–1.073) and warm periods
(HR 0.950, 95% CI 0.920–0.981).
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ISEE-0234
Traffic Exposure and Mortality in Rome: Results of a Large Cohort
Study

Giulia Cesaroni, Chiara Badaloni, Francesco Forastiere, and
Carlo A Perucci, Epidemiology Dept. Local Health Authority RME, Rome,
Italy.

Background and Objective: There are few investigations on the long-
term effects of traffic-related pollutants and mortality. We analyzed the
association between different proxy measures of exposure to traffic air
pollution and mortality in the Rome Longitudinal Study (RoLS).
Methods: We selected all 684,204 city residents (October 21, 2001) aged
45–80 years who had not changed their address in the previous five years.
Different GIS indicators were available for each subject’s residence:
distance from high traffic roads (HTR) (�10,000 vehicles per day), traffic
density within 150m from home (number of vehicles * meters of street in
the buffer of 150m from home/area of the buffer), meters and daily traffic
count of HTR within 150m of home. Data on individual education and
area-based socioeconomic position (SEP) were also available. We
followed the participants until December 31, 2006. Cox regression models
were used to study traffic indicators and mortality taking into account
gender, age, education, and area-based SEP.
Results: During the study period, 45,006 natural deaths occurred
(mortality was 13.4% per year, 96% of all deaths). All GIS indicators had
a statistically significant association (P for trend �0.03) with mortality.
Subjects who lived fewer than 50m from a HTR had a higher risk of
dying (HR � 1.05, 95%CI:1.02–1.08) than those more than 250m away.
Traffic density showed the strongest association with an 8%
(95%CI � 4–11%) higher risk for those in the greatest traffic density
quartile than those with zero traffic density. The results were stronger for
cardiovascular diseases and diabetes. No effect modification was seen for
age, education and area based SEP.
Conclusion: An association between traffic variables and mortality was
detected, especially for cardiovascular diseases and diabetes.

ISEE-0235
Personal Care Products’ Use and Its Association with Urine
Concentrations of Phthalate Metabolites

Michelle Romero-Franco,* Raúl U. Hernández-Ramı́rez,* Antonia M. Calafat,†
Mariano E. Cebrián-Garcı́a,‡ Marcia Galván-Portillo,* Luisa Torres-Sanchez,*
Larry L. Needham,† Mary S. Wolff,§ and Lizbeth López-Carrillo,* *Centro
de Investigación en Salud Poblacional. Instituto Nacional de Salud
Pública, Cuernavaca, Morelos, Mexico; †Division of Laboratory Sciences.
Division of Laboratory Sciences. Centers for Disease Control and
Prevention, Atlanta, Georgia, United States; ‡Centro de Investigación y
de Estudios Avanzados del Instituto Politécnico Nacional, Mexico City,
Mexico; and §Center for Children’s Environmental Health and Disease
Prevention Research, Mount Sinai School of Medicine, New York, NY,
United States.

Background and Objective: Sources of phthalates other than PVC
related products are scarcely documented in Mexico. The aim of this
study was to explore the association between urinary levels of nine
phthalate metabolites and use of personal care products as well as other
potential environmental sources.
Methods: Subjects included 108 women who participated as controls in an
ongoing population based case-control study of environmental factors and
genetic susceptibility to Breast Cancer in northern Mexico. Direct interviews
were performed to inquire about reproductive history, use of personal care
products and diet. The following phthalate metabolites were measured in
urine by HPLC-MS/MS at the CDC: monoethyl phthalate (MEP),
monobenzyl phthalate (MBzP), mono-n-butyl phthalate (MBP), mono-isobutyl
phthalate (MiBP), mono-2-ethylhexyl phthalate (MEHP), mono-2-ethyl-5-

oxohexyl phthalate (MEOHP), mono-2-ethyl-5-hydroxyhexyl phthalate
(MEHHP), mono-2-ethyl-5-carboxypentyl phthalate (MECPP) and, mono-3-
carboxypropyl phthalate (MCPP).
Results: Detectable urinary concentrations of phthalate metabolites varied
from 75% (MEHP) to 100% (MEP, MBP, MEOHP, MEHHP, MECPP).
Setting a cut off point of P � 0.05, linear regression models showed that
anti-age creams’ use was significantly associated with concentrations of
MEP (� � 0.84) and MCPP (� � 0.51), perfume use significantly
predicted increasing concentrations of MBP (� � 0.36) and MiBP
(� � 0.5). MBzP concentration was related to the use of hair conditioner
(� � 0.58) while DEHP metabolites concentrations were significantly
associated to deodorant (MEHP � � 0.49) and body cream use (MECPP,
MEHHP, � � 0.4 and 0.47). Bottled water consumption was associated to
concentrations of MCPP, MEOHP, MEHHP and MECPP (� � 0.39, 0.39,
0.39 and 0.33 respectively).
Conclusion: The results of this study suggest that using personal care
products contributes to phthalates body burden. Further estimation of
dermal and inhalation exposure by specific products is warranted. “The
findings and conclusions in this report are those of the authors and do not
necessarily represent the views of the Centers for Disease Control and
Prevention.”

ISEE-0244

Estimating Local Health Impacts Using Fine-Scale Air Quality Estimates
and Baseline Incidence Rates

Neal Fann, and Karen Wesson, U.S. Environmental Protection Agency,
Research Triangle Park, NC, United States.

Background and Objective: Health impact assessments have historically
been relied upon to characterize the national or regional public health
burden associated with exposure to ambient pollutants. The U.S. EPA and
environmental scientists in cities such as New York and Seattle have
recently shown interest in assessing health impacts at a local scale. We
demonstrate how best to combine regional and fine scale air quality
modeling with local health information to develop an emissions control
strategy that maximizes air quality benefits.
Methods: We first estimated fine-scale (1km) PM2.5 air quality changes in
the Detroit metropolitan area for two alternate air quality strategies. The
first aimed to improve air quality level to a certain level; the second used
information regarding the distribution of populations and their
susceptibility to maximize health benefits while attaining that air quality
level. We estimated health impacts using the environmental Benefits
Mapping and Analysis program (BenMAP), which we configured to
utilize ZIP-code level hospitalization rates for key health endpoints,
including chronic bronchitis and respiratory hospitalizations. We ran the
model with and without these local incidence rates and assessed the
influence of local rates on estimates of health impacts.
Results: The total health benefits were greater under the emission control
strategy that utilized local air quality and health data. The population-
weighted air quality change was greater for susceptible populations. Local
incidence rates more accurately represented the health status of key
populations than did national incidence rates. The estimated cases of
chronic bronchitis, myocardial infarctions and respiratory hospitalizations
were significantly different using local rates.
Conclusions: Joint consideration of fine-scale air quality modeling and
local-scale health data produced an emission control strategy that
delivered (1) highly resolved estimates of health impacts across key
sub-populations; (2) valuable information regarding the efficacy of
emission controls; (3) an improved estimate of total health benefits.
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ISEE-0249
Diet Contributes Significantly to the Body Burden of PBDEs in the
General U.S. Population

Alicia Fraser, Michael McClean, and Thomas Webster, Boston University
School of Public Health, Boston, MA, United States.

Background and Objective: Exposure of the US population to
polybrominated diphenyl ethers (PBDEs) is thought to be via exposure to
dust and diet. However, little work has been done to empirically link body
burdens of these compounds to either route of exposure. The primary goal
of this research was to evaluate the dietary contribution of PBDE body
burdens in the US by linking serum levels to food intake.
Methods: We used two dietary instruments--a 24-hour food recall and a
1-year food frequency questionnaire--to examine food intake in
participants of the 2003–2004 National Health and Nutrition Examination
Survey (NHANES). We regressed serum concentrations of five PBDEs
(BDE-28, 47, 99, 100 and 153), and their sum (�PBDE), against diet
variables while adjusting for age, sex, race/ethnicity, income and BMI.
Results: �PBDE serum concentrations among vegetarians were 23%–27%
lower than among omnivores (P � 0.01), a result that was consistent for
individual congeners. Serum levels of five PBDE congeners were
significantly associated with consumption of poultry fat: low, medium and
high intake corresponded to geometric mean �PBDE concentrations of
40.6, 41.9 and 48.3 ng/g lipid, respectively (P � 0.01). Similar trends
were observed for red meat fat, which were statistically significant for
BDE-100, BDE-153 and �PBDE. No association was observed between
serum PBDEs and consumption of dairy or fish. Results were similar for
both dietary instruments, but were more robust using the 24-hour food
recall.
Conclusion: Intake of contaminated poultry and red meat contribute
significantly to PBDE body burdens in the United States.

ISEE-0254
Acute Radiation Exposure and Risk of Second Primary Cancers in
Atomic Bomb Survivors

Erin Semmens,*,† Jean McDougall,*,† Eric Grant,*,‡ Nobuo Nishi,‡
Kazunori Kodama,‡ Akihiko Suyama,‡ Kotaro Ozasa,‡ Scott Davis,*,†
Kenneth J. Kopecky,*,† and Christopher Li,*,† *University of Washington,
Seattle, WA, United States; †Fred Hutchinson Cancer Research Center,
Seattle, WA, United States; and ‡Radiation Effects Research Foundation,
Hiroshima, Japan.

Background and Objective: Studies of the Japanese Atomic Bomb
Survivors provide some of the most comprehensive evidence to date of
the impact of ionizing radiation exposure on cancer risk. Radiation-
associated risks for first primary cancers have been characterized
extensively in A-bomb survivors, and this research has guided risk
assessment for radiation exposure in environmental, occupational, and
medical settings. Since comparatively little is known about the risk of
subsequent primary cancers, we investigated the risk of second primary
solid cancer and leukemia among survivors of a first primary cancer in the
Life Span Study of Atomic Bomb Survivors.
Methods: Second primary cancer incidence data for 1958–2001 was
provided by the Hiroshima and Nagasaki population-based cancer
registries. Poisson regression analysis was used to examine risks of second
primary cancer, among survivors of a first cancer, in relation to radiation
dose to the colon (�-ray dose plus 10 times the neutron dose, estimated
from the DS02 dosimetry system).
Results: Of 13786 A-Bomb survivors with a first primary cancer, 1331
developed second solid cancers, and 33 developed leukemia. Compared to
survivors with radiation dose �0.005 gray (Gy), survivors exposed to
�2.00 Gy were at significantly elevated risk of developing second
primary solid cancers (RR � 2.3; 95% CI: 1.7, 3.1) and second primary

leukemia (RR � 7.8; 95% CI: 2.2–28.0) in analyses adjusted for sex, city,
exposure age, attained age, and age at first diagnosis. For linear dose
response models, the excess RRs/Gy were 0.5 (95% CI: 0.3, 0.7) and 3.2
(95%CI: 1.0, 8.3) for second primary solid cancers and leukemia,
respectively.
Conclusion: While further research is necessary, we observed
significantly elevated risks of second primary cancers associated with
exposure to ionizing radiation in Atomic Bomb Survivors with a first
primary cancer, providing further evidence of the long-term risks
associated with exposure.

ISEE-0261
German Environmental Survey for Children (Geres IV): Phenanthrene
Trans-9,10-dihydrodiol as a Biomarker for ETS-Exposure of Children

Kerstin Becker,* Andre Conrad,* Gerhard Dettbarn,† Helga Pick-Fu�,*
Christine Schulz,* Margarete Seiwert,* Marike Kolossa-Gehring,* and
Albrecht Seidel,† *Federal Environment Agency (UBA), Desssau-Ro�lau/Berlin,
Germany; and †Biocemical Institute for Environmental Carcinogens, Prof.
Dr. Gernot Grimmer-Foundation, Gro�hansdorf, Germany.

Background and Objective: Samples of GerES IV were used to analyse
the concentrations of the PAH metabolites phenanthrene trans-1,2-
dihydrodiol (1,2-DI-OH-PHEN), phenanthrene trans-9,10-dihydrodiol
(9,10-DI-OH-PHEN) and 1,2,3,4-phenanthrene-tetrol (1,2,3,4-PHEN-tetrol)
for the first time in children.
Methods: 150 morning urines had been randomly chosen from the stored
1800 samples of GerES IV (3 to 14 year old German children). Chemical
analysis comprises an enzymatic cleavage of the conjugates with
subsequent clean up followed by derivatisation and final quantification
with gas chromatography-mass spectrometry.
Results: The metabolites were detectable in all samples analysed and in
higher concentrations than the already in GerES measured metabolites (1-
OH-PYR, MONO-OH-PHEN). The mean concentrations were 0.92 �g/l
(1,2-DI-OH-PHEN), 0.51 �g/l (9,10-DI-OH-PHEN) and 1.06 �g/l
(1,2,3,4-PHEN-tetrol). 9,10-DI-OH-PHEN was the best biomarker to show
ETS exposure of children. The concentration was 0.43 �g/l for those
children living in households with no smoker, 0.57 �g/l for those living
with one smoker and 0.74 �g/l for children living with more than one
smoker.
Conclusion: 9,10-DI-OH-PHEN was the best indicator to show ETS
exposure of children. It was suggested that the ratio between 1,2,3,4-
PHEN-tetrol and the sum of the five MONO-OH-PHEN is an indicator for
the individual metabolic phenotype (Hecht, 2005). The ratio between
1,2,3,4-PHEN-tetrol and the sum of the MONO-OH-PHEN was 2.8. It
was not different between boys and girls or in the different age groups of
the children. However, the ratio seems to be higher in children than in
adults which indicates that children excrete relatively more 1,2,3,4-PHEN-
tetrol than adults and might suggest that children form in general more
biological active PAH diol epoxides compared to adults.

The financial support of the Federal Ministries for the Environment,
Nature Conservation and Nuclear Safety and of Education and Research
is gratefully acknowledged. Field work of GerES was carried out by the
Robert Koch Institute, Berlin.

ISEE-0264
Prenatal Exposure to Gas Cooking and Neurodevelopment at 14 Months

Martine Vrijheid,*,† David Martinez,*,† Mariona Bustamante,‡,†
Joan Forns,*,† Monica Guxens,*,† and Jordi Sunyer,*,† *Centre for
Research in Environmental Epidemiology (CREAL), IMIM, Barcelona,
Spain; †CIBER Epidemiologı́a y Salud Pública (CIBERESP), Barcelona,
Spain; and ‡Genes and Disease Program, Centre for Genomic Regulation
(CRG), Barcelona, Spain.
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Background and Objective: Concerns are emerging for neurodevelopmental
effects of exposure to air pollutants during pregnancy or early life. Gas
cookers are a main source of indoor air pollutants, in particular NO2. A recent
study was the first to associate exposure to gas appliances and indoor NO2

with adverse neurodevelopmental outcomes and this requires replication. We
examine the relationship between use of gas cookers during pregnancy and
neurodevelopment at month 14, and assess potential modification of this
relationship by GSTP1 polymorphisms.
Methods: A prospective population-based birth cohort in Sabadell (Spain)
enrolled 657 pregnant mothers between 2004 and 2006. Children were
assessed for mental and psychomotor development at age 14 months with
the Bayley Scales of Infant Development. In the 3rd trimester of
pregnancy, information about the presence of gas cookers at home was
obtained through questionnaires (n � 557). Cord blood was genotyped for
the coding variant Ile105Val in GSTP1; analyses by genotype were
restricted to children from Spanish and white ethnic origin (n � 356).
Results: Gas cookers were present in 61% of homes. The presence of a
gas cooker was associated with a decrease in the mental development
index of 3.10 points (95%CI �5.51, �0.70) independent of social class,
education, maternal IQ and other potential confounders. There was no
association with the psychomotor index (� � 0.18; 95%CI �2.33, 2.69).
The negative effect of gas cooking on neurodevelopment was greatest in a
small group of children (N � 39) homozygous for the Val105 allele, but
tests for interaction were not statistically significant.
Conclusion: This study suggests an early neurodevelopmental effect of
gas cooking exposure and supports the findings of one previous study.
Given the common use of gas cookers, any small effect could have large
public health implications. Larger studies are needed to confirm suspicions
of a GSTP1-mediated oxidative stress mechanism.

ISEE-0276
Blood Lead Levels and Major Depressive Disorder, Panic Disorder, and
Generalized Anxiety Disorder in U.S. Young Adults

Maryse Bouchard,*,† David C. Bellinger,† Jennifer Weuve,§
Julia Matthews-Bellinger,‡ Stephen Gilman,† Robert O. Wright,†
Joel Schwartz,† and Marc G. Weisskopf,† *Université de Montréal,
Montréal, Québec, Canada; †Havard School of Public Health, Boston,
MA, United States; ‡UMass Medical School, Worcester, United States;
and §Rush University Medical Center, Chicago, IL, United States.

Background and Objective: Lead is a ubiquitous neurotoxicant, and
adverse cognitive and behavioral effects of exposure are well documented
in children and occupationally exposed adults, but not in adults with low
environmental exposure. We sought to investigate the association of
current blood lead levels (BLL) with three common psychiatric diagnoses
among young U.S. adults.
Methods: We used data from the National Health Nutrition Examination
Survey (1999–2004), a cross-sectional survey of a representative sample
of the non-institutionalized U.S. population. Twelve-month DSM-IV
criteria-based diagnoses of major depressive disorder, panic disorder, and
generalized anxiety disorder were assessed by the Composite International
Diagnostic Interview. A total of 1,987 respondents age 20–39 years with
data on BLL, the three disorders, and all covariates were included in the
analyses.
Results: The BLL geometric mean was 1.24 �g/dL (SD 1.72, range 0.3-
37.3 �g/dL). Increasing quintiles of BLL was associated with higher odds
of major depressive disorder (P for trend 0.05) and panic disorder (P for
trend 0.02), but not generalized anxiety disorder (P for trend 0.75), after
adjustment for sex, age, race/ethnicity, education, and poverty-income
ratio. Persons with BLL in the highest quintile had 2.3 times the odds of
major depressive disorder (95% confidence interval �CI�: 1.13–4.75) and
4.9 times the odds of panic disorder (95% CI: 1.32–18.48) as those in the
lowest quintile. Cigarette smoking was associated with higher BLL and
the outcomes, but models excluding current smokers also resulted in

statistically significant associations for major depression (P for
trend � 0.03) and panic disorder (P for trend � 0.01).
Conclusion: In this sample of young adults with low levels of
environmental lead exposure, higher BLL was associated with increased
odds of major depression and panic disorder. Exposure to lead at levels
generally considered safe could result in adverse mental health outcomes.

ISEE-0278
Environmental Health and Risk Perception in Practice: A Review of
Case Studies

Paolo Luria, and Mary Lyons, Liverpool John Moores University,
England, United Kingdom.

Background and Objectives: Today, risk perception and communication
appear to be of fundamental importance to risk management. In 2007-
2008, the authors undertook a desk study on environmental health risk
perception, in cooperation with the Health Protection Agency North West.
The work aimed to provide public health practitioners with a useful tool
to assist in the practical management of public concerns in relation to
potential environmental hazards.
Method: 30 public health experts in the North West of England were
asked to submit case studies on main areas of public concern. Seventeen
cases were received. A content analysis was carried out to identify and
explore the perception of the most common environmental health hazards
in the region. The public perception of the level of risk posed from those
hazards was then compared with best evidence available about known
health risks associated with them. 84 documents were reviewed.
Results: Community anxiety and stress were significant factors of the risk
associated with the cases. Public reaction to a hazard did not necessarily
relate to the likelihood of exposure but to the feared consequences. Most
of the concerns related to land and air contamination, often focusing on
cancer fear. In about 50% of the cases there was a public dissatisfaction
with the authorities’ response, which did not meet people’s expectations.
In particular:

• investigation timescale did not conform to the desire of the public for a
prompt response;

• the investigation was often limited to the quantification of
environmental or health risks, neglecting other intangible factors, more
important to the general public;

• the outcomes were usually communicated in a very technical manner.

Conclusions: The work concluded that risk perception may be more
important in determining priorities for health promotion and intervention
than calculated risk, although regulators have legally to focus on the
latter.

ISEE-0280
The Future of Environmental Health, an Integrated Approach

Henk Hilderink,* Paul Lucas,* and Louis Niessen,† *Netherlands
Environmental Assessment Agency, Bilthoven, Netherlands; and †Johns
Hopkins School of Public Health, Baltimore, United States.

Abstract: Health can be considered as one of the most important
constituents of quality of life. To explore how future health will evolve,
the population & health model PHOENIX has been refined and further
developed. The main purpose of it is to describe future health status using
of the concept of the health transition, given changes in socio-economic
and environmental conditions. Based on the review of existing integrated
approaches to health modelling, a health module has been developed and
describes various population health outcomes. The additional value of this
approach is the integration with other sustainability domains (economic
and environment) while preserving the linkage with the empirical data and
concepts (e.g. the disability-adjusted life years). The most relevant health
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risk factors and the associated diseases have been included, with a special
focus on environmental risks. Food and hunger, Water supply and
sanitation, climate change and malaria, energy supply and indoor /
outdoor air pollution are amongst the risk factors included, covering
already a substantial part of the health-related Millennium Development
Goals (MDG). Explorations of existing consistent socio-economic and
environmental scenarios show that many of the health-MDGs will not be
achieved, given current MDG-policy targets. Policy analyses have been
performed to explore how approximate these targets. The use of such an
integrated approach enables to have a sound analysis of the economic and
social feasibility of these plociy options. Especially the integration of
health with various (in)equity facets, by the distinction of gender issues in
access to food, a close inter-linkage with educational processes, in which
gender issues are also playing a vital role, but also placing health in a
broader perspective of poverty, make that the future unfolding of these
health scenarios could be very valuable for policy makers, within but also
outside the health field.

ISEE-0284
Air Pollution and Risk of Congenital Anomalies in England, 1991–99

Helen Dolk,* Ben Armstrong,† Martine Vrijheid,‡ Judith Rankin,§
Lenore Abramsky,¶ Patricia Boyd,** and Diana Wellesley,†† *University
of Ulster, Northern Ireland, United Kingdom; †London School of Hygiene
and Tropical Medicine, London, United Kingdom; ‡CREAL, Barcelona,
Spain; §University of Newcastle, Newcastle, United Kingdom; ¶North
Thames West EUROCAT registry, London, United Kingdom; **National
Perinatal Epidemiology Unit, Oxford, United Kingdom; and
††Southampton University, Southampton, United Kingdom.

Background and Objectives: There is growing epidemiological evidence
for the adverse effects on the fetus and newborn of maternal exposure to
air pollution. This paper investigates the association between risk of non-
chromosomal congenital anomaly and annual ward level exposure to air
pollution in England during the 1990s.
Methods: A geographical study was conducted across four regions of
England with population-based congenital anomaly registers, 1991–99.
Exposure was measured as 1996 annual mean background SO2, PM10 and
NO2 concentrations at census ward level (n � 1474). Poisson regression,
controlling for maternal age, area socio-economic deprivation, and
hospital catchment area was used to estimate relative risk for an increase
in pollution from the 10th to the 90th centile, for 23 non-chromosomal
congenital anomaly subtypes.
Results: For non-chromosomal anomalies combined, relative risks were
0.99 (95%CI 0.93–1.05) for SO2, 0.97 (95%CI 0.84–1.11) for NO2, 0.89
(95%CI 0.75–1.07) for PM10. For congenital anomaly subtypes, two
statistically significant associations were found, of which the raised risk
for Tetralogy of Fallot and SO2 (RR � 1.38, 95%CI 1.07–1.79) is of
interest in the light of previously reported associations between this
cardiac anomaly and other air pollutants.
Conclusions: While air pollution in the 1990s did not lead to sustained
geographical differences in overall congenital anomaly rate in England,
further research regarding specific anomalies is indicated.

ISEE-0287
Evaluating Geographic Imputation Approaches for Zip Code Level Data:
An Application to a Study of Pediatric Diabetes

James Hibbert,* Angela Liese,* Andrew Lawson,† Dwayne Porter,*
Robin Puett,* Debra Standiford,‡ Lenna Liu,§ and
Dana Dabelea,¶ *University of South Carolina Arnold School of Public
Health, Columbia, SC, United States; †Medical University of South
Carolina, Chaleston, SC, United States; ‡Children’s Hospital Medical
Center, Cincinnati, OH, United States; §Seattle Children’s Hospital

Research Institute, Seattle, WA, United States; and ¶University of
Colorado, Denver, CO, United States.

Background and Objective: There is increasing interest in the study of
place effects on health, facilitated in part by geographic information
systems. Incomplete or missing address information reduces geocoding
success. Several geographic imputation methods have been suggested to
overcome this limitation. Accuracy evaluation of these methods can be
focused at the level of individuals, and at higher group-levels (e.g., spatial
distribution).
Methods: We evaluated four geo-imputation methods for address
allocation from ZIP codes to Census tracts at the individual and group
level. Two fixed (deterministic) and two random allocation methods were
evaluated, using land area or population under age 20 as weighting
factors. Data included 2,126 geocoded cases of incident diabetes mellitus
among youth aged 0–19 between 2002 and 2003 in four U.S. regions. The
imputed distribution of cases across tracts was compared to the true
distribution using a chi-squared statistic.
Results: At the individual level, population-weighted fixed allocation showed
the greatest level of accuracy, with correct census tract assignments averaged
30.45% across all regions, followed by the populated-weighted random
method; 21.07%. Distribution of cases across Census tracts was: 58.2% of
tracts exhibited no cases, 26.2% had one case, 9.5% had two cases, and less
than 3% had three or more. True distribution was best captured by random
allocation methods, with no significant differences (P-value � 0.90).
However, significant differences in distributions based on fixed allocation
methods were found (P-value � 0.0003).
Conclusion: Results indicate fixed imputation methods yield greatest
accuracy at the individual level, thus indicating their use for studies
focusing on distances to exposure sites. Fixed methods result in artificial
clusters in single Census tracts. For studies focusing on spatial distribution
of disease, random methods seemed superior, as they most closely
replicated the true spatial distribution. When selecting an imputation
approach, researchers should consider carefully the study aims.

ISEE-0288
Noise and Cardiovascular Mortality in Switzerland—A Cohort Study

Anke Huss,* Adrian Spoerri,* Matthias Egger,* and Martin Röösli,†,* *Institute
of Social and Preventive Medicine, University of Bern, Switzerland; and
†Institute of Social and Preventive Medicine, University of Basel,
Switzerland.

Background and Objective: Exposures to noise and to air pollution have
both been associated with cardiovascular mortality. The aim of this study
was to examine the association of acute myocardial infarction,
atherosclerosis related mortality, heart failure and selected control
outcomes (lung cancer, alcoholic liver disease) with residential exposure
to noise, taking air pollution levels into account.
Methods: We analysed data from the Swiss National Cohort, which is
based on the linkage of census 2000 data with mortality records from
2000–2005. The data base includes information on place of residence,
sex, age, civil status, education, date and cause of death. A GIS was used
to assess exposure at place of residence to noise from roads, trains and
aircrafts from geospatial noise models, exposure to PM10 and distance to
major roads. Data of 4.58 mio persons were analysed using Cox
proportional hazard models.
Results: For persons with high exposure to aircraft noise (�60dB), increased
heart failure mortality (HR � 1.63, 95%-CI 1.07–2.48) and myocardial
infarction mortality (HR � 1.15, 95%-CI 0.81–1.65) was observed compared
to persons with exposure under 45dB. With respect to road and train noise
exposure, neither acute myocardial infarction, atherosclerosis related heart
disease nor heart failure mortality were increased in highly exposed
individuals. Adjustment of the analyses for PM10 levels or for distance to
roads did not noticeably change the risk estimates for noise effects.
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Interestingly, alcoholic liver disease mortality was increased in the highest
exposure category of all three types of noise exposure.
Conclusion: We observed an association between aircraft noise and heart
failure mortality. Alcohol abuse might play a role as either intermediate or
confounding factor for the observed associations with noise exposure.

ISEE-0292
Saharan Dust Transport and Daily Mortality

Stefano Zauli Sajani,* Rossella Miglio,† Paolo Bonasoni,‡ Paolo Cristofanelli,‡
Angela Marinoni,‡ Claudio Sartini,* Carlo Alberto Goldoni,§
Gianfranco De Girolamo,§ and Paolo Lauriola,* *Regional Agency for
Enviromental Protection of Emilia-Romagna (Italy), Modena, Italy;
†University of Bologna, Bologna, Italy; ‡Institute of Atmospheric and
Climate Science–National Research Council, Bologna, Italy; and §Local
Health Authority of Modena, Modena, Italy.

Background and Objective: A recent study in Barcelona evaluated the
effects of Saharan dust on mortality. In this study, the authors showed that
increases of both fine and coarse particles were associated with greater
effects on mortality in Saharan dust days than in non Saharan dust ones.
We study this relationship in Emilia-Romagna, a region in the north-east
of Italy. In this region the meteorological and air quality station of Mt.
Cimone (2165 a.s.l.) is located , one of the first high mountains that is
passed by the Saharan air masses and where measurements of their
chemical composition has been regularly carried out since 2002.
Methods: The identification of Saharan dust episodes was done analysing
the hourly number concentration of coarse particles at Mt. Cimone.
Additional information on dust episodes was obtained from the analysis of
background trajectories and satellite images. Exposure of study population
to particulate matter was defined through the monitored level of PM10 in
urban areas. We studied all subjects at least 75 years of age who died of
natural causes in the main cities of the region from 2002 to 2006. The
association of daily concentrations of PM10 with daily mortality was
investigated using a case-crossover design. Conditional logistic regression
was used to estimate percent increase in the risk of dying for an increase
of 10 �g/m3 in PM10 (lag 1). Chemical composition of particles was also
analyzed.
Results: Natural mortality risk increased by 3.8% (95% Confidence
Intervals, CI, 0.2–7.5) during non Saharan dust days and by 5.7% (CI,
�3.0–15.2%) during Saharan dust days in summer period. Other analyses
have been done by age, sex and cause of death.
Conclusion: The apparent increase in mortality associated with Saharan
dust raises concern over possible underestimation of toxicity from coarse
particles when they come from desert sources.

ISEE-0294
Comparing Risk Factors of Atopic and Non-Atopic Asthma May Lead to
Misleading Conclusions

Juha Pekkanen,* Jussi Lampi,* Anna-Liisa Hartikainen,† and
Marjo-Riitta Järvelin,† *National Institute for Health and Welfare, Kuopio,
Finland; and †University of Oulu, Oulu, Finland.

Background and Objective: It has become commonplace to analyze
separately atopic and non-atopic asthma in studies on genetic,
environmental, and immunological characteristics of asthma. Atopic
asthma is in most studies defined simply based on presence of both
asthma and positive skin prick test or specific IgE antibodies. We here
illustrate the problems introduced by using atopic and non-atopic asthma
as endpoint in analyses exploring characteristics associated with
asthma/atopy.
Methods: Analyses of the 31 year follow-up of the Northern Finland
1966 birth cohort (n � 5417). Asthma was defined as doctor-diagnosed
asthma ever and atopy as any skin prick test reaction �3 mm to common

allergens at age 31. Atopic and non-atopic asthma were defined as asthma
with and without atopy, respectively.
Results: The prevalence of asthma was 7.8% and of atopy 30%. Having a
cat in childhood was associated with decreased risk of atopy at age 31
years (OR 0.59, 95% CI 0.52–0.66). This created a spurious protective
association with atopic asthma (OR 0.69, 95% CI 0.53–0.88) and an
opposite association with non-atopic asthma (OR 1.27, 95% CI
0.93–1.75). There was no association between cat ownership and asthma,
when analysis was stratified by atopy or in a multivariate model adjusted
for atopy (OR 1.05, 95% CI 0.85–1.29). Similar spurious associations
were seen for gender. Findings were confirmed with simulated datasets.
Conclusion: If a characteristic is associated with atopy, this will produce
a similar association with atopic asthma and a reverse association with
non-atopic asthma, even if the characteristic has no association with
asthma. Therefore, before better methods become available to define
phenotypes of asthma, asthma and atopy should be analyzed as separate
end points.

ISEE-0296
Concentration Response Functions for Ultrafine Particles and All-Cause
Mortalilty and Hospital Admissions: Results of an European Expert
Panel Elicitation

Hanna Boogaard,* Gerard Hoek,* Anne Knol,† Jeroen de Hartog,*,†
Pauline Slottje,*,† Jon G Ayres,‡ Paul Borm,§ Bert Brunekreef,*,¶
Ken Donaldson,** Francesco Forastiere,†† Stephen Holgate,‡‡
Wolfgang G. Kreyling,§§ Benoit Nemery,¶¶ Juha Pekkanen,***,†††
Vicky Stone,‡‡‡ Erich Wichmann,§§§,¶¶¶ and
Jeroen van der Sluijs,**** *Institute for Risk Assessment Sciences
(IRAS), Utrecht University, Utrecht, Netherlands; †Dutch National
Institute for Public Health and the Environment (RIVM), Bilthoven,
Netherlands; ‡Institute of Occupational & Environmental Medicine,
University of Birmingham, Birmingham, United Kingdom; §Centre of
Expertise in Life Sciences, Hogeschool Zuyd, Heerlen, Netherlands;
¶University Medical Center Utrecht, Julius Center For Health Sciences
and Primary care, Utrecht, Netherlands; **University of Edinburgh,
Centre for Inflammation Research, Edinburgh, United Kingdom;
††Department of Epidemiology, Health Authority Rome, Rome, Italy;
‡‡University of Southampton, School of Medicine, Southampton, United
Kingdom; §§Helmholtz Center Munich, Institute of Inhalation Biology,
Neuherberg, Germany; ¶¶Lung Toxicology Research Unit, K.U. Leuven,
Leuven, Belgium; ***National Public Health Institute, Unit of
Environmental Epidemiology, Kuopio, Finland; †††School of Public
Health and Clinical Nutrition, University of Kuopio, Kuopio, Finland;
‡‡‡School of Life Sciences, Napier University, Edinburgh, United
Kingdom; §§§Helmholtz Center Munich, Institute of Epidemiology,
Neuherberg, Germany; ¶¶¶Ludwig Maximilians University, IBE-Chair of
Epidemiology, Munich, Germany; and ****Copernicus Institute,
University Utrecht, Utrecht, Netherlands.

Background: Toxicological studies have provided evidence of the toxicity
of ultrafine particles (UFP), but epidemiological evidence for health
effects of UFP is limited. No quantitative summary currently exists of
concentration response functions for UFP, that can be used in health
impact assessment.
Objective: To specify concentration response functions for ultrafine
particles in urban air including its uncertainty through an expert panel
elicitation.
Methods: Fourteen European experts from the disciplines of
epidemiology, toxicology and clinical medicine were selected using a
systematic peer-nomination procedure, of whom eleven participated in the
workshop. Using individual ratings supplemented with group discussion,
probability distributions of effect estimates were obtained for all-cause
mortality and cardiovascular and respiratory hospital admissions.
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