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Association between Daily Hydrogen Sulfide
Exposure and Incidence of Emergency
Hospital Visits: A PopulatioBased Study

Conclusions

The results from this study indicate an increase in hospital admission and emergency depart-

ment visits with heart disease as primary diagnosis associated with H,S concentrations exceed-
ine same day, more pronounced nd among those 73 years and
older. The associations were also seen with delay of Two or four days. The same-day associa-
tions were gradually increasing through higher percentiles of exposure in a dose-response man-
ner. These results were adjusted for gender, age, season, traffic-related pollution, and number
of lags with generally accepted and acknowledged methods. These results are further supported

by a previous study in the same setting showing increased general mortality when 24-hour H,S
concentrations exceed 7.00 pug/m>.

Conclusioni: i risultati di questo studio indicano un aumento delle
ammissioni ospedaliere ed al pronto soccorso visite con malattie cardiache
come prima diagnosi associate a concentrazioni superiori a 7.00 €g/m? nel
solito giorno, piu pronunciato nei MASCHI e tra quelli di 73 anni ed oltreé .
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Morbidity and mortality of people whalive closeto municipal
waste landfills a multisite cohortstudy

Abstract

Background: The evidence on the health effects related to residing close to landfills is
controversial. Nine landfills for municipal waste have been operating in the Lazio region
(Central Italy) for several decades. We evaluated the potential health effects associated
with contamination from landfills using the estimated concentration of hydrogen sul-
phide (H,S) as exposure.

Background: Glieffetti correlatiallasalute legateallapresenzadi discarichesono
controversi Lo studiovalutal potenzialieffetti legatiallasalutedelle emissionidelle
discaricheusandole concentrazione leesposizionad acidosolfidrico(H,S).



Morbidity and mortality of people whalive closeto municipal
waste landfills a multisite cohortstudy

Results: The cohort included 242 409 individuals. H,S exposure was associated with
mortality from lung cancer and respiratory diseases (e.g. HR for increment of 1ng/m?
H,S: 1.10, 95% CI 1.02-1.19; HR 1.09, 95% CI 1.00-1.19, respectively). There were also as-
sociations between H,S and hospitalization for respiratory diseases (HR = 1.02, 95% CI
1.00-1.03), especially acute respiratory infections among children (0-14 vyears)
(HR=1.06, 95% CI 1.02-1.11).

Risultati Lacoorte comprendeva242 409ndividui [ QS & LJ2 &l dciddsd@figriso(H2S)
e stataassociataad unaumentodellamortalita per tumore dei polmonimalattie
respiratorie per un aumentodi 1 ng/m? H2Ssi e avuto un aumentodel 10 e del 19%
rispettivamente(HR 1.10, 95% CI 1€1219; HR 1.09, 95% CI 1¢QQL9,rispettivamentg. Si
éavutoun aumentoancheR S f £ Q2 a LJS IRgathainblati¢réspir@tofiéacute del 2%
specialmetemei bambibnitra | 0-14 anni(6%).



Morbidity and mortality of people whalive closeto municipal
waste landfills a multisite cohortstudy

Conclusions: Exposure to H,S, a tracer of airborne contamination from landfills, was
associated with lung cancer mortality as well as with mortality and morbidity for respira-
tory diseases. The link with respiratory disease is plausible and coherent with previous
studies, whereas the association with lung cancer deserves confirmation.

Conclusionif QS & LJ2ad acitlosdigfi€o(H2S), coméracciantedi contaminazionala
discariche éstatoassociatd: t f QI deffa®ngrtalza per tumore dei polmonie malattie
respiratorie La connessioneon lemalattie respiratoriee coerentecongli studi presenti
in letteraturamentref QI & a 2 conilltumdredgl Solmonenecessitadi ulteriori
conferme



Morbidity and mortality of people whalive closeto municipal
waste landfills a multisite cohortstudy

Discussion

We found a positive association between exposure to
hvdrogen sulphide (H-S), that we used as a surrogate for
all the pollutants co-emitted from the landfills, and mortal-
ity for lung cancer and respiratory diseases as well as hos-
pital admissions for respiratory diseases, especially in
children.

Previous studies have investigated the association between
residence close to landfills and cancer incidence or cause-spe-
cific mortality, with conflicting results. A Canadian cohort
study compared cancer incidence in males hving close to a
landfill with that of residents of farther away areas.’ The dis-
tance from the landfill was assigned to each person based on
the residential address at diagnosis. Excess risks for non-
Hodgkin lvimphoma and liver, pancreas and kidnev cancers

were found in{male residents glose to the site. Malagrotta

G { @S O @i Bséhioger tumori nHL(linfomi non Hodgkin) ¢éumori del fegata,
tumori del pancreas e dekne sonostati trovati nei MASCHiesidentivicinoai siti
RQA VI dZAYaEY Sy i 2



Morbidity and mortality of people whalive closeto municipal
waste landfills a multisite cohortstudy

Occupational exposure to organic dust, particulate mat-
ters from microbial, plant or animal origin, has been asso-
ciated with an increased risk of lung cancer in a pooled
analysis of case-control studies.?” High lung cancer mortal-

ity was found among residents of Italian National

Priority Contaminated Sites with industrial waste landtfills
or illegal dumps®? and among residents living near inciner-
ators and landfills of hazardous waste in Spain,”” but the
overall evidence that residing near landfills 1s associated
with increased risk of lung cancer is still inadequate.'”

This study attempted to overcome some of the limita-

a X X | alfadhcidenzadi mortalita é statatrovataanchetra i MASCHiesidentiin aree
O2Yy il YAYIl 0SXE
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Risks of developing cancer relative to living near a municipal solid waste landfill site in Montreal, Quebec,
Canada.
Goldberg MS!, Siemiatyck J, DeWwar R, Désy M, Riberdy H.
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Abstract

In this study, we sought to determine whetheho lived near the Miron Quarry municipal solid waste landfill site in Montreal, Quebec, Canada,
were at higher risk for developing cancer than individuals who lived at more remote locations. Subjects were selected from a previously completed
population-based, interview, cancer case-control study of men who lived in metropolitan Montreal. Thirteen sites of cancer (n = 2 928 subjects) and
a population-based control group (n = 417) were analyzed. We used the exact street address at the time of diagnosis to classify subjects by
geographic zones and distance from the site. We used unconditional logistic regression to estimate odds ratios (ORs) and associated 95%
confidence intervals (Cls) for each site of cancer, adjusted for key covariates. In the exposure zone nearest to the site, elevated risks were found for
cancers of the pancreas (adjusted OR = 1.4 [95% CI| = 0.8, 2.6]); liver (OR = 1.8 [959% CI = 0.8, 4.3]); and prostate (OR = 1.5 [95% Cl=1.0, 2.1]). A
high risk was also found for pancreatic cancer (OR = 1.7 [95% CI = 0.9, 3.5]) and the non-Hodgkin's lymphomas (OR =15[95% CI =08, 26])ina
subexposure zone approximately downwind from the site. We used distance from the site as another exposure metric, and higher-than-expected
risks were found for pancreatic cancer (OR for living within 1.25 km of the site [OR=1.25km] = 2.2 [95% CI| = 1.0, 4.6]); liver cancer (OR=1.5km =
2.1[95% Cl =0.8, 5 3]); kidney cancer (OR=2 km = 1.4 [95% CIl = 0.9, 2 3]); and the non-Hodgkin's lymphomas (OR<1km = 2.0 [95% CI| = 1.0,
4.0]). Data from this study and from a previous investigation at the same site suggest that ho lived near this landfill site may have been-and
may continue to be-at excess nisk of cancers of the liver, kidney, pancreas, and non-Hodgkin's lymphomas.

PMID: 10433189 DOl: 10.1030/00039899909602488
[PubMed - indexed for MEDLINE]
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RESULTS

The Pearson coefficient showed a strong correlation
between SMRs and DI-SMRs for all-cause mortality
(Pearson coefficient: R?> = 0.87) (i.e., 87% of the
variance of the DI-SMRs was explained by variation
in the unadjusted SMRs) (Figure 2). In light of this
finding, that shows a good overlap between the two
estimators, we present the results of the meta-analysis
of the DI-SMRs.

The pooled SMRs in the 24 sites combined are
shown in Table 1. Significant increases were found
in mortality for liver cancer, bladder cancer and liver
cirrhosis, in both genders. Kidney cancer mortality
was increased only among women.

In Class 1 sites (controlled industrial waste landfills),
the mortality for kidney cancer among women was
increased (Table 1). In Class 2 sites (illegal dumping
sites), there were increases in mortality for liver cancer,
liver cirrhosis and bladder cancer in both genders:

lung cancer was increased only in men. Mortality for
lvmphoematopoietic system cancers and for congenital
anomalies and adverse conditions originating in the
prenatal period did not show increases (Table 1).

Most of the observed increases were found in Class
2 sites.

Figures 3-4 show forest plots in Class 2 sites for
the causes with significantly increased pooled SMRs.
The Q test shows the heterogeneity of the results of
individual estimates.

In the analysis of illegal waste dumps CSs that took
into account the North-South gradient, the increases
observed in the previous analysis were confirmed in
both geographical area sites, although in some cases
they were not statistically significant. The Southern
CSs showed significant increases for liver cancer in
both genders and for liver cirrhosis among women;
cancer of bladder among both genders and liver
cirrhosis in men were not significantly increased. In
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