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This memo is to respond to a recent unpublished1 research paper concluding that the San Francisco
ban on plastic bags has led to an increase in bacterial foodborne illnesses and deaths. This paper is
from Jonathan Klick and Joshua D. Wright from the University of Pennsylvania Institute for Law
& Economics. Based on our review of this paper, and our disease surveillance and death registry
data, the Klick & Wright’s conclusion that San Francisco’s policy of banning of plastic bags has
caused a significant increase in gastrointestinal bacterial infections and a “46 percent increase in
the deaths from foodborne illnesses” is not warranted.

Here are some of the limitations of their study:

• The Klick & Wright study is classified as an ecological study; that is, if factor A (reusable
bags) increased in a location, and then factor B (gastrointestinal bacterial infections) increase
in the same location, therefore, factor A caused factor B. Drawing causal conclusions from
this type of study is called an “ecological fallacy.”2 The basic study flaw is that persons
that use reusable bags frequently may not be the same persons that were diagnosed with
gastrointestinal bacterial infections in their study. This is the reason epidemiologists will not
use ecological studies to test causal hypotheses. At best, ecologic studies raise epidemiologic
causal hypotheses but cannot test them.

• In testing causal hypotheses, it is necessary to measure the outcome (gastrointestinal infec-
tions) and exposure to the putative cause (reusable bags) in the same persons. Because of
their study design, this was not possible.

• In testing causal hypotheses, it is necessary to “control for” alternative causal explanations
(called “confounders”). Because of their study design, this was not possible. For example,
gastrointestinal bacterial infections are not only caused from contaminated food, but also
from contaminated water, improper food handling or preparation, or from person-to-person
spread (such as sexual activity, especially in men who have sex with men). In any causal
study, investigators always adjust for the “usual suspects.”

• The authors use emergency department (ED) data to represent infection incidence in San
Francisco. People with these infections seek many sources of care, including urgent care, their
own doctors, and no care, as well as going to the ED. So ED data are very incomplete. By
California law, selected laboratory-confirmed diagnoses are reported to the health department.
Our disease registry is the proper basis for surveillance of microbiological data on these
infections in our population. The counts and rates of these infections fluctuate over time.
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Table 1: San Francisco Resident Deaths from ICD-10 Codes A00–A09

ICD-10 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Total

A021 0 0 0 1 0 0 0 0 0 0 1
A047a 3 3 8 3 10 8 18 18 15 25 111
A048 0 0 0 0 0 0 2 3 0 0 5
A049 0 0 0 0 0 0 1 1 0 0 2
A081 0 0 0 0 1 0 0 0 0 0 1
A084 0 1 0 0 0 2 0 1 0 0 4
A09 0 0 0 0 0 2 0 0 0 0 2
A090b 0 0 0 0 0 0 0 1 4 3 8
A099c 0 0 0 0 0 0 0 0 6 0 6
Total 3 4 8 4 11 12 21 24 25 28 140

A047a 3 3 8 3 10 8 18 18 15 25 111
Not A047 0 1 0 1 1 4 3 6 10 3 29
a A047 Enterocolitis due to Clostridium difficile
b A090 Other and unspecified gastroenteritis and colitis of infectious origin
c A099 Gastroenteritis and colitis of unspecified origin

From our surveillance data, there has been an increase in campylobacteriosis, no increase in
salmonellosis, and no increase in enterotoxigenic Escherichia coli (Appendix: Figures 1 and
2). Interpreting these changes is not straightforward. The epidemiology of enteric pathogens
in San Francisco differs compared to surrounding counties because we are an urban center
with a larger population of ethnic immigrants and men who have sex with men (MSM).3

Research studies need to adjust for these population differences.

• The authors analyze deaths due to ICD-10 cause of death codes A00-A09 (intestinal infectious
diseases). From 2001 through 2010 San Francisco had a total of 140 deaths from these
causes. However, 111 of them (79%) were for code A047 (Enterocolitis due to Clostridium
difficile). These infections have indeed increased in San Francisco since 2005 (before the
ban) (Table 1). Toxin-producing C. difficile causes enterocolitis through overgrowth when
exposed to antibiotics, most commonly in hospitalized patients. However, in recent years we
have seen an unexplained increase of C. difficile enterocolitis in the United States, Europe,
and Canada. The increase in San Francisco probably reflects this international increase.
Foodborne exposures is not yet an established cause of C. difficile enterocolitis, but is an
active area of research.4 5

For these reasons, the authors should not have included C. difficile deaths in their analysis.
Without C. difficile, there were a total of 29 deaths in these codes over 10 years through 2010.
So their analysis of deaths, and costs due to deaths, is completely invalid as evidence for their
argument about reusable bags.

1This paper has not been submitted for rigorous scientific peer review and publication.
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Klick & Wright’s approach of asking about the (potential) health effects of a policy change is a
valid and important public health research approach we call “Health Impact Assessments” (HIAs).
6 7 The San Francisco Department of Public Health is a strong proponent and user of the HIA
approach.8 9 10 We recommend that the authors consider using the Institute of Medicine HIA
framework and, for this topic, build strong research collaborations with experts in public health
and infectious disease epidemiology. In San Francisco, we are vigilant in monitoring and studying
infectious diseases. San Francisco is one of selected counties participating in the Centers for Disease
Control and Prevention (CDC) California Emerging Infections Program (CEIP), which conducts
infectious disease epidemiologic research through well-designed, rigorous scientific studies. CEIP
has conducted research studies of foodborne illness for many years in the San Francisco Bay Area
and has contributed significantly to our scientific understanding of foodborne illness epidemiology
(see http://www.ceip.us/foodnet.htm).

Finally, the idea that widespread use of reusable bags may cause gastrointestinal infections if they
are not regularly cleaned is plausible. However, the hypothesis that there is a significant increase
in gastrointestinal foodborne illnesses and deaths due to reusable bags has not been tested, much
less demonstrated in this study. It would be a disservice to San Francisco residents and visitors to
alarm them by claiming that it has been. It could be useful, however, to remind people to use safe
food-handling practices, including maintaining the cleanliness of everything they use to transport,
handle, and prepare food.

6Health impact assessment is a systematic process that uses an array of data sources and analytic methods and
considers input from stakeholders to determine the potential effects of a proposed policy, plan, program, or project
on the health of a population and the distribution of those effects within the population. Health impact assessment
provides recommendations on monitoring and managing those effects

7Institute of Medicine, Committee on Health Impact Assessment; National Research Council. Improving Health in
the United States: The Role of Health Impact Assessment. The National Academies Press, 2011. Available from:
http://www.nap.edu/catalog.php?record_id=13229

8Bhatia R, Corburn J. Lessons from San Francisco: Health impact assessments have advanced political conditions
for improving population health. Health Aff (Millwood). 2011 Dec;30(12):2410-8. doi: 10.1377/hlthaff.2010.1303.
PubMed PMID: 22147870.

9Bhatia R, Wernham A. Integrating human health into environmental impact assessment: An unrealized opportunity
for environmental health and justice. Environ Health Perspect. 2008 Aug;116(8):991-1000. doi: 10.1289/ehp.11132.
Review. PubMed PMID: 18709140; PubMed Central PMCID: PMC2516559.

10Bhatia R. Protecting health using an environmental impact assessment: A case study of San Francisco land use
decisionmaking. Am J Public Health. 2007 Mar;97(3):406-13. Epub 2007 Jan 31. PubMed PMID: 17267726;
PubMed Central PMCID: PMC1805033.
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Figure 1. Cases of Campylobacteriosis, Enterotoxigenic

E. coli, and Salmonellosis, San Francisco, 1986-2011

Year

C
as

es

Campylobacteriosis
Enterotoxigenic E. coli
Salmonellosis



2004 2005 2006 2007 2008 2009 2010 2011

0
10

20
30

40
50

Figure 2. Rates of Campylobacteriosis, Enterotoxigenic
E. coli, and Salmonellosis, San Francisco, 2004-2011
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