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CC/2011/12 

COMMITTEE ON CARCINOGENICITY OF CHEMICALS IN 
FOOD, CONSUMER PRODUCTS AND THE ENVIRONMENT 

 

UPDATE REVIEW OF CANCER INCIDENCE NEAR MUNICIPAL SOLID 
WASTE INCINERATORS  

Introduction 

 

1.  The COC is asked for its views on 3 new studies on Municipal Solid 
Waste Incinerators and Cancer. 

Background 

2. In the late 1990s, the Committee discussed a study by the Small Area 
Health Statistics Unit (SAHSU) on cancer incidence near incinerators in 
Great Britain [1] and subsequently published a statement which 
concluded that ‘’the Committee was reassured that any potential risk of 
cancer due to residency (for periods in excess of 10 years) near to a 
municipal solid waste incinerators was exceedingly low and probably 
not measurable by the most modern epidemiological techniques. The 
Committee agreed that, at the present time, there was no need for any 
further epidemiological investigations of cancer incidence near 
municipal solid waste incinerators’’ [2]. 

3. In 2008-9, the COC reviewed reports and epidemiological 
investigations of cancer incidence near to municipal solid waste 
incinerator (MSWI) published between 2000 – 2009. A second 
statement was published (attached in Annex A), which concluded that 
‘’there is no need to change the advice given in the previous statement 
in 2000, but the situation should be kept under review’’ [3].  

Summary of epidemiological studies published since 2009 

4. Three relevant epidemiological studies have been identified since the 
second COC statement. Two of the MSWIs reported in the studies 
were based in Europe (Italy and France), whilst the third study was in 
Brazil. Only one of these studies reported a positive correlation 
between living near a MSWI and cancer incidence, namely non-
Hodgkin’s lymphoma (NHL).   

Studies showing a negative association between cancer and MSWIs 
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5. Gouveia and Prado (2010) [4] carried out an analysis of cancer 
mortality in residents of Sao Paulo, Brazil, who were living within 7 km 
of the Vergueiro solid waste incinerator. This incinerator, which burnt 
both clinical and municipal waste, had a nominal capacity of 300 
tons/day and ran from 1968 to 2002, when it was shut down following 
persistent protests from local residents. Brazil’s legislation for solid 
waste is called the National Policy on Solid Waste and was introduced 
in August 2010 [5] . Therefore, the Vergueiro incinerator possibly did 
not comply with regulations relating to emissions of hazardous 
pollutants.  The cancers studied were of the lung, liver, larynx, and NHL 
in adults aged over 40 years and, leukaemia and all sites combined in 
children less than 5 years old. Cancer mortality data for the period 
1998 – 2002 were obtained from death certificates and geocoded by 
place of residence using GIS. The exposure of each individual was 
defined according to their place of residence at time of death. The 
study area was divided into seven concentric rings of 1 km in radius. 
Each ring included all census tracts whose centroid was contained in 
the ring. Deaths were assigned to each of these rings, according to the 
distance of the subject’s home address from the incinerator. Statistical 
analysis of the association between residential proximity to the 
incinerator and cancer mortality was based on the comparison between 
the number of observed and expected deaths. The expected cancer 
mortality for each concentric ring was calculated by applying the 
mortality rates of the county population for the types of cancers studied 
by sex and age for the year 2000. The Stone’s test was employed to 
examine the decline in risk (O/E ratio) with respect to distance from the 
incinerator. The standardised mortality ratios were calculated for each 
concentric ring (Annex B).  

6. Altogether, 2924 deaths were within the range of up to 7 km of the 
study and could be georeferenced. Of the cancers examined, most 
deaths were due to cancers of the lung (61.9%), liver (15.6%) and NHL 
(12.8%). Deaths of children (aged <5 years) from all cancers 
accounted for 1.3% of all cases selected in this study. Stone’s test did 
not reveal spatial gradient in mortality ratios, according to the distance 
from the incinerator, for any of the causes examined. The study 
concluded that there was no association between residence in areas 
close to the incinerator and increases in the risk of cancers of the lung, 
liver and NHL for people aged >40 years, and all cancers or leukaemia 
for children <5 years.  

7. Some of the limitations of this study reported by the authors were that 
the data could not be adjusted for important confounding factors such 
as smoking, occupational exposure and socioeconomic status because 
mortality data were obtained from death certificates, which do not hold 
information about potential confounding factors. The paper used a 
simplistic exposure measure – distance of residence from the 
incinerator and, the authors state that, since the exposure of each 
resident was defined according to their place of residence at time of 
death, it was not possible to consider the amount of time the individual 
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actually spent at that address and therefore no indication as to the 
actual impact of the MSWI on cancer in residents can be achieved. 
This paper does not specify the type of pollutants emitted by the 
incinerator, other than to state that ‘’emissions from this incinerator 
contained relevant concentrations of arsenic, cadmium and dioxins’’ 
and further investigation has revealed that this incinerator burned 
hospital waste in addition to residential waste. 

8. Federico et al., (2010) [6] conducted a retrospective ecological study to 
assess cancer incidence in residents living within 5 km of a MSWI in 
Modena, Italy. The Modena Cancer Registry was used to provide 
information on all malignant cancer cases and cancer of the colon and 
rectum, liver and bile duct, lung, bronchus and trachea and larynx, and 
soft tissue sarcoma, NHL and leukaemia diagnosed between 1991 and 
2005. Population history data was obtained from the Municipal Registry 
Office of Modena and the residents were associated with the most 
appropriate census unit, assigned based on the longest period of 
residence. Three concentric circular bands around the incinerator with 
a radius of 2, 3.5 and 5 km, respectively, were defined. An area-based 
ecological deprivation index was adopted, which considered 
information derived from the 2001 Italian census on the following 
parameters: educational level, occupation, household condition, 
families with only one parent in charge of minors and the density of 
people in hundred square metres. Quintile groups were defined from 
very well off (level I) to very underprivileged (level V).  

9. The standardised incidence ratio was calculated for each concentric 
band (Annex C). The expected number of cases for each selected 
cancer type was calculated on the basis of the age specific incidence 
rates recorded in Modena for the period 1991 – 2005. Standardised 
incidence ratio was adjusted for age and deprivation quintiles. 
Altogether, 16 443 malignant cancer cases were included in the study. 
The results from this study showed that there was no increased risk of 
cancer among people living close to the incinerator. A separate space-
time cluster analysis showed three areas with statistically significant 
higher rates of cancer clusters during the study period, but comparison 
with prevailing wind direction indicated no support for a link between 
these cancer clusters and proximity to the incinerator. The emission 
characteristics of the Modena MSWI were not available for the time 
period of this study, therefore, distance from source was used as the 
measure of exposure and this could be regarded as a limiting factor in 
this study. Moreover, because this was an ecological study, an area-
based indicator of deprivation was employed, which means that there 
may be residual confounding. 

10. Viel et al., (2011) [7] described a case-control study which investigated 
the association between risk of NHL and serum concentrations of 
organochlorines in residents living near a polluting MSWI in Besançon, 

Studies showing a positive association between cancer and MSWIs 
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France. In 1994, with the introduction of the Waste Incineration 
Directive (WID), the EU limited 2,3,7,8-substituted dioxin (PCDD) and 
furan (PCDF) emissions from MSWIs to 0.1 ng I-TEQ (International 
Toxic Equivalents)/m3. In a press release in 1998, the French Ministry 
of Environment revealed that dioxin emissions measured in 1997 from 
the Besancon MSWI in France were 16.3ng I-TEQ/m3, which was well 
above the EU limit. Previous studies carried out around this incinerator 
were reviewed in Annex A. 

11. Cases comprised individuals who were living near the MSWI with newly 
diagnosed NHL between January 1st 2003 and December 31st, 2005, at 
the Department of Haematology of the University Hospital (the only 
tertiary referral hospital in the region). The controls consisted of 
individuals living near the MSWI and were selected randomly from the 
donor registry of the regional blood bank according to a one-to-one 
matching procedure. The matching criteria were sex, age (± 5 years) 
and date of blood draw (± 1 year). The study encompassed 34 cases 
and 34 controls. A wide range of organochlorines were measured in a 
fasting blood sample from each participant. These included ten 
pesticides or pesticide metabolites, seventeen PCDDs and PCDFs, 
twelve dioxin-like polychlorinated biphenyls (DL-PCBs) and six non 
dioxin-like polychlorinated biphenyls (NDL-PCBs). Organochlorines 
have a long half-life and so their presence in blood reflects cumulative 
exposure. Pesticides were included here because the authors state 
that there has been considerable interest in the question whether 
exposure to pesticides causes NHL. Data on confounding factors, 
previous occupation and food intake were collected in a face-to-face 
interview. Factors that were taken into account in this study were age, 
cigarette use, education, occupational social class, body mass index 
and length of residency at the relevant address. In fact, cases and 
controls were well matched for confounders, no participant had worked 
in a dioxin-generating industry and ‘’very few people reported 
occasional consumption of locally produced food’’. The Wilcoxon-
Mann-Whitney test was used to compare mean serum lipid levels. 
Spearman rank correlations were calculated between lipid-adjusted 
organochlorine concentrations. OR and 95% CI for the risk of NHL 
associated with each biomarker were estimated using exact logistic 
regression models.  

12. This paper reports an association between cumulative serum WHO1998-
TEQ concentrations and risk of NHL, at levels experienced by the 
general population, in the vicinity of an MSWI (Annex D). The authors 
have identified several limitations of this study, including that there was 
a substantial correlation between dioxins, furans and PCBs for risk of 
NHL, therefore making it difficult to ascertain which of these chemicals 
were the true risk factors. Also, due to the moderate number of cases 
in this study, it was not possible to analyse by NHL subtype. The 
authors conclude that ‘’although an association found in this study 
reflects a true causal relationship between NHL and serum 
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concentrations of organochlorines, it is unclear which source and route 
of exposure lead to the pathogenesis of NHL in the study area’’.  

Discussion 

13. Both Gouveia and Prado (2010) and Federico et al., (2010) report 
negative associations between a number of cancer types and 
residence near a MSWI. Significant drawbacks in these two studies 
were that they were ecological studies, which used distance from the 
incinerator as the measure of exposure and the actual emission rates 
for each of the MSWI were not available. Nevertheless, the Sao Paolo 
incinerator operated before strict controls were introduced and the 
study on the Modena incinerator used cancer data from 1991, before 
the introduction of the WID. It is likely, therefore, that emissions were 
higher than for modern incinerators. However, the incinerator used in 
the study by Gouveia and Prado (2010) was found to incinerate both 
municipal and clinical waste; therefore this is not strictly a MSWI.   Viel 
et al., (2011) reports a positive association between risk of NHL and 
serum concentrations of organochlorines in residents living close to a 
MSWI. However, this is a relatively small study and Members will recall 
from the NHL statement in 2009 that NHL is not a single disease, but a 
mixture of disease entities [8]. Also, the authors admit that ‘’although an 
association found in this study reflects a true causal relationship 
between NHL and serum concentrations of organochlorine, it is unclear 
which source and route of exposure lead to the pathogenesis of NHL in 
the study area’’. This leads to the possibility that, although raised 
serum organochlorine levels may act as an indicator for NHL, it is not a 
certainty that the pollutants from the MSWI in Besançon caused the 
presence of organochlorines in the residents included in this study.  

 

Advice requested from COC 

14. The committee is asked the following question:  

What are Members’ views on the recently published epidemiological studies 
reviewed here?  

 
Secretariat 
June 2011 
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Annex A to CC/2011/12 
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Annex B to CC/2011/12 

Observed and expected deaths in the households in the concentric buffers bordering 
the Vergueiro Incinerator, by specific causes, Sao Paulo, 1998-2002 [4]. 
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Annex C to CC/2011/12 
Standardised incidence ratios (SIR) with 95% confidence interval (CI) by concentric bands from MWI and gender, Modena (Italy), 1991-2005 [6]. 
 
Cancer sites 0–2 km 2–3.5 km 3.5–5 km 0–5 km 

 Cases SIR SIRa 95%CIa Cases SIR SIRa 95%CIa Cases SIR SIRa 95%CIa Cases SIR SIRa 95%CIa 

All cancers 602 0.98 0.98 0.90–1.06 2,919 1.00 0.99 0.96–1.03 6,929 1.00 1.00 0.98–1.03 10,450 1.00 1.00 0.98–1.02 
Male 339 1.00 0.99 0.89–1.11 1,450 0.97 0.98 0.93–1.03 3,605 1.01 1.02 0.99–1.05 5,394 1.00 1.01 0.98–1.03 
Female 263 0.94 0.95 0.84–1.07 1,469 1.04 1.05 1.00–1.10 3,324 1.00 1.00 0.97–1.04 5,056 1.01 1.01 0.98–1.04 
 
Selected cancer sites: 
Colon and rectum 92 1.08 1.09 0.88–1.34 429 1.04 1.04 0.94–1.14 975 0.99 0.99 0.93–1.05 1,496 1.01 1.01 0.96–1.07 
Male 52 1.07 1.07 0.80–1.41 225 1.04 1.05 0.92–1.20 514 1.00 1.00 0.92–1.09 791 1.01 1.02 0.95–1.10 
Female 40 1.08 1.09 0.78–1.48 204 1.05 1.04 0.90–1.20 461 1.00 1.00 0.91–1.09 705 1.02 1.02 0.94–1.09 
 
Liver and bile duct 22 0.89 0.89 0.56–1.35 112 0.92 0.90 0.74–1.09 301 1.04 1.04 0.92–1.16 435 1.00 0.99 0.90–1.09 
Male 12 0.81 0.81 0.42–1.42 59 0.91 0.90 0.68–1.16 164 1.06 1.05 0.90–1.23 235 1.00 0.99 0.87–1.13 
Female 10 0.96 0.99 0.47–1.82 53 0.95 0.93 0.69–1.22 137 1.03 1.03 0.87–1.22 200 1.00 1.00 0.87–1.15 
 
Lung, bronchus and trachea 78 1.01 1.00 0.79–1.25 388 1.06 1.05 0.95–1.16 883 1.01 1.01 0.95–1.08 1,349 1.03 1.02 0.97–1.08 
Males 65 1.06 1.05 0.81–1.34 293 1.09 1.08 0.96–1.22 664 1.03 1.03 0.95–1.11 1,022 1.05 1.05 0.99–1.12 
Females 13 0.72 0.70 0.38–1.21 95 1.04 1.04 0.84–1.27 219 1.02 1.01 0.88–1.15 327 1.01 1.00 0.90–1.12 
 
Larynx 7 0.83 0.81 0.33–1.67 46 1.17 1.13 0.82–1.51 87 0.93 0.93 0.74–1.15 140 0.99 0.98 0.82–1.15 
Males 6 0.77 0.74 0.27–1.61 40 1.18 1.16 0.83–1.58 77 0.96 0.96 0.76–1.21 123 1.01 0.99 0.82–1.18 
Females 1 1.08 1.18 0.03–6.56 6 1.28 1.31 0.48–2.85 10 0.90 0.89 0.42–1.63 17 1.01 1.02 0.59–1.63 
 
Soft tissue sarcoma 3 1.16 1.15 0.24–3.37 11 0.88 0.86 0.43–1.55 28 0.96 0.96 0.63–1.38 42 0.95 0.94 0.68–1.27 
Males 2 1.62 1.59 0.19–5.74 4 0.73 0.69 0.19–1.76 13 1.01 1.01 0.54–1.73 19 0.97 0.96 0.58–1.49 
Females 1 0.73 0.72 0.02–4.00 7 1.02 1.03 0.41–2.11 15 0.93 0.91 0.51–1.50 23 0.94 0.93 0.63–1.86 
 
Non-Hodgkin lymphoma 24 0.94 0.93 0.59–1.37 122 1.00 1.00 0.83–1.19 274 0.96 0.95 0.84–1.07 420 0.96 0.97 0.88–1.06 
Males 14 0.96 0.96 0.52–1.60 62 0.96 0.95 0.73–1.22 158 1.04 1.04 0.89–1.22 234 1.01 1.01 0.89–1.15 
Females 10 0.89 0.87 0.41–1.59 60 1.06 1.06 0.81–1.36 116 0.87 0.86 0.71–1.04 186 0.92 0.92 0.79–1.06 
 
Leukaemia 17 1.12 1.14 0.66–1.82 92 1.26 1.28  1.03–1.57 149 0.86 0.87 0.73–1.02 258 0.99 1.00 0.88–1.13 
Males 9 1.14 1.15 0.53–2.19 41 1.17 1.20 0.86–1.63 79 0.96 0.95 0.75–1.18 129 1.03 1.03 0.86–1.23 
Females 8 1.10 1.12 0.48–2.20 51 1.35 1.36  1.01–1.78 70 0.78 0.80 0.62–1.01 129 0.96 0.97 0.81–1.16 
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        Annex D to CC/2011/12 
 
Odds ratio for the risk of non-Hodgkin lymphoma in relation to lipid-corrected serum concentrations of 
organochlorine pesticides[7]. 

 
 
 
Odds ratio for the risk of non-Hodgkin lymphoma in relation to lipid-corrected cumulative serum 
concentrations of dioxins, furans, dioxin-like polychlorinated biphenyls, and non dioxin-line 
polychlorinated biphenyls[7]. 

 
 
 
Cumulative serum organochlorine concentrations in non-occupationally exposed populations living near 
French municipal solid waste incinerators [7]. 

 


