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Using Emergency Department Data to
Conduct Dog and Animal Bite Surveillance
in New York City, 2003–2006

Brooke Bregman, MPHa
Sally Slavinski, DVM, MPHa

ABSTRACT
Objectives. Most animal bites in the United States are due to dogs, with
approximately 4.7 million reports per year. Surveillance for dog and other animal bites requires a substantial investment of time and resources, and underreporting is common. We described the use and findings of electronic hospital
emergency department (ED) chief complaint data to characterize patients and
summarize trends in people treated for dog and other animal bites in New York
City (NYC) EDs between 2003 and 2006.
Methods. Retrospective data were obtained from the syndromic surveillance
system at the NYC Department of Health and Mental Hygiene. We used a
statistical program to identify chief complaint free-text fields as one of four
categories of animal bites. We evaluated descriptive statistics and univariate associations on the available demographic data. The findings were also
compared with data collected through the existing passive reporting animal
bite surveillance system.
Results. During the study period, more than 6,000 animal bite patient visits
were recorded per year. The proportion of visits for animal bites did not appear
to change over time. Dog bites accounted for more than 70% and cat bites
accounted for 13% of animal bite patient visits. Demographic characteristics of
patients were similar to those identified in NYC’s passive surveillance system.
Conclusions. Our findings suggest that the use of ED data offers a simple, less
resource-intensive, and sustainable way of conducting animal bite surveillance
and a novel use of syndromic surveillance data. However, it cannot replace
traditional surveillance used to manage individual patients for potential rabies
exposures.
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Animal bites are of public health importance for myriad
health and economic reasons. Scars, disfigurement,
disability, infection, and even death are potential outcomes of animal bites.1 Infections from animal bites
occur in 3% to 18% of dog bites, 28% to 80% of cat
bites,2 and approximately 2% of rodent bites.3,4 Animal
bites also contribute to rising health-care costs in the
United States. The Insurance Information Institute
estimates that health-care costs for dog bites alone
exceed $300 million in claims annually.5 This estimate
covers only dog bites and only when a claim has been
filed with an insurance company, suggesting a vast
underestimation of the true financial burden.
As ownership of dog, cats, and exotic animals grows
in the U.S., so does the risk for animal bites and associated trauma and illness.6–9 Most animal bites occur
in a familiar setting or by an owned animal known to
the patient.10 Stray and wild animals also pose a threat
in rural and urban environments. Of all animal bites,
the largest burden is from dogs. Dog bites account
for 85% of all animal bites receiving medical attention. The Centers for Disease Control and Prevention
(CDC) estimates that 4.7 million dog bites occur in
the U.S. annually,11 for which more than 333,000 dog
bite victims visit an emergency department (ED).12–14
Animal bite surveillance is not conducted by all local
and state health departments. Jurisdictions that do have
surveillance programs often rely on provider reporting
and may only capture dog bites.12,13,15,16 Unfortunately,
like many diseases and conditions that are reportable
to state and local health departments, animal bites are
likely vastly underreported. A study conducted in a
large urban city estimated that only 36% of dog bites
are reported by providers or law enforcement.17
A more comprehensive surveillance system is necessary to collect accurate data to better assess the burden
of animal bites and target outreach and education. The
objective of the New York City (NYC) Department of
Health and Mental Hygiene (DOHMH) study was to
evaluate a novel method for conducting animal bite
surveillance using data collected through NYC’s ED
syndromic surveillance system. This novel surveillance
system captures patient data for those presenting to an
ED who report a chief complaint of an animal bite.
Data from almost every ED in NYC are collected daily
through automated electronic transmission as part of
NYC’s ED syndromic surveillance system.
Syndromic surveillance refers to methods designed
to monitor and detect health events, both spatially and
temporally, using predefined syndromes. A variety of
syndromic surveillance systems are being used at local
and state health departments, including the one at

the NYC DOHMH. The NYC DOHMH began its ED
syndromic surveillance system in November 2001 in
response to bioterrorism preparedness funding provided by the federal government.18 By September 2007,
when this study was conducted, 49 EDs were transmitting data to the NYC DOHMH, capturing almost 90%
of all emergency room visits. As syndromic surveillance
has evolved, the NYC DOHMH has encouraged the
dual use of these data for purposes other than the
detection of a potential bioterrorist attack.19 Data
have been used to monitor infectious disease trends
or outbreaks; capture the prevalence or incidence of a
disease before and after a public health intervention;
and evaluate the epidemiology of chronic diseases,
environmental diseases, injuries, syndromes, and other
health events. In this article, we illustrate one such
novel application of syndromic surveillance data to
describe citywide annual animal bite visits.
METHODS
We used retrospective data from archived master files
of ED surveillance data collected by the NYC DOHMH
from January 1, 2003, through December 31, 2006.
Seven days a week, data files from each of the participating EDs are transmitted electronically to the NYC
DOHMH.18 Each data file contains individual patient
records with non-identifying patient information
including age in years, sex, home Zip code, date and
time of ED visit, and the patient’s chief complaint as a
free-text field. Inclusion criteria for this investigation
included any patient record that had both the word
“bite” and a recognizable mammalian animal or the
word “animal” in the chief complaint field. A program
algorithm using SAS® version 9.120 scanned the chief
complaint field to identify the word “bite” and then
scanned the field again for one of four animal categories: dog, cat, rat and mouse, or other mammal (e.g.,
raccoon, squirrel, opossum, bat, monkey, horse, ferret,
hamster, rabbit, and guinea pig). Records for which
the animal type was not specified were included in the
“other” animal bite category.
The total number of annual ED visits for all reasons
during the four-year study period increased with each
successive year due to the inclusion of additional EDs
(Table 1); therefore, we used the proportion of visits
due to animal bites out of total ED visits when evaluating trends and comparing data from ED surveillance
vs. passive animal bite surveillance. We conducted
descriptive analyses of available variables as well as an
evaluation of the normal distribution of any continuous
variables. We calculated univariate associations using
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Table 1. Summary of surveillance system and study population for animal bites, New York City, 2003–2006a
2003
N
Number of visits to
EDs for all reasons

Percent

2,789,372

2004
N

Percent

3,148,378

2005
N

2006

Percent

3,260,779

N

Total

Percent

3,351,270

N

Percent

12,549,799

Percent of visits to
EDs for animal bites		0.19		0.20		0.19		0.19		0.19
Number of visits to
EDs for animal bites
Dog bites
Cat bites
Rat and mouse bites
Other animal bitesb

5,424
4,139
663
356
266

100.0
76.3
12.2
6.6
4.9

6,280
4,634
855
403
388

100.0
73.8
13.6
6.4
6.2

6,358
4,642
817
417
482

100.0
73.0
12.8
6.6
7.6

6,281
4,476
903
438
464

100.0
71.3
14.4
7.0
7.4

24,343
17,891
3,238
1,614
1,600

100.0
73.5
13.3
6.6
6.6

a
The number of EDs participating in syndromic surveillance fluctuated during the study period. On average, there were 44 EDs participating in
2003, 47 in 2004, and 48 in both 2005 and 2006.

Other animals include raccoons, squirrels, opossums, bats, monkeys, horses, ferrets, hamsters, rabbits, guinea pigs, and animals that were not
specified.

b

ED  emergency department

a Chi-square test for categorical variables and a nonparametric rank test for continuous variables. Values
of p0.05 were considered significant.
RESULTS
During the four-year study period, more than 9,000
patients visited an NYC ED each day, totaling more
than 12 million visits and averaging 3,137,450 records
each year. Animal bites accounted for 24,343 patient
visits during the study period, for a mean of 6,085 visits
each year or 17 visits per day. While the total number of
ED visits increased by 20% and the number of animal
bites rose by 16% (5,424 to 6,281) from 2003 to 2006,
this trend corresponded to the addition of new EDs to
the syndromic surveillance system, as the proportion of
visits due to animal bites remained consistent during
the four years (Table 1).
During the study period, the mean proportion of
ED visits due to animal bites was 0.19%. Seasonal variations were seen between winter months (0.14%) and
summer months (0.28%). Dog bite visits (n17,891)
accounted for 73.5% (range: 71.3%–76.3%) of all
animal bite visits. Cat bite visits (n3,238) comprised
13.3% (range: 12.2%–14.4%) of animal bite visits, followed by rat and mouse bite visits (n1,614, 6.6%),
and other animal bite visits (n1,600, 6.6%).
Dog bites
The overall annual population-based rate of dog bite
visits was 56.2 visits per 100,000 population. Rates
were higher among males (64.7 per 100,000 popula-

tion) than females (47.9 per 100,000 population) for
all age groups (Figure 1, Graph A). While the mean
age of patients with a dog bite visit was 25 years, the
highest rates were among those aged 5–12 years, with
97.1 bite visits per 100,000 population (males: 110.2
per 100,000 population vs. females: 83.5 per 100,000
population) and those aged 13–17 years, with 92.0 bite
visits per 100,000 population (males: 98.2 per 100,000
population vs. females: 85.6 per 100,000 population).
Cat bites
The population-based rate of cat bite visits was 10.2
per 100,000 population. Rates were higher among
females than males (12.8 vs. 7.2 per 100,000 population,
respectively) (Figure 1, Graph B) in all age groups,
except children younger than 2 years of age. The
mean age of people with cat bite visits was 40 years,
which was significantly different from the mean age
of dog bite victims (p0.001). The highest rate was
seen among women aged 40–64 years, with 18.0 bite
visits per 100,000 population. The largest difference
in the rate of cat bites between females and males also
occurred in those aged 40–64 years, with 18.0 bite visits
vs. 8.8 bite visits per 100,000 population for females
and males, respectively.
Rat and mouse bites
The population-based rate of rat and mouse bite visits
was 5.1 bite visits per 100,000 population. The mean
age of rodent bite victims was 33 years, which was
significantly different from dog bite (p0.001) and
cat bite (p0.001) victims. Rat and mouse bite visit
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rates were highest among infants younger than 2 years
of age (13.1 per 100,000 population) and children
between 2 and 4 years of age (8.7 per 100,000 population) (Figure 1, Graph C). Rates among males and
females were comparable except in the group of 2- to
4-year-olds, where the male rate (11.3 bite visits per
100,000 population) was almost twice that of females
(6.0 bite visits per 100,000 population).
Other animal bites
Although bite visits from animals such as monkeys,
raccoons, and squirrels were specifically targeted
for inclusion in the “other” category, the majority of
the records (n941, 58.8%) in this category did not
specify animal type. When animal type was specified,
those most commonly reported were squirrels (n287,
17.9%) and hamsters (n173, 10.8%). Other animals
reported included bats (n60, 3.8%) and raccoons
(n21, 1.3%) (data not shown). Rates of bites among
people aged #17 years (range: 6.2 to 7.9 bite visits per

100,000 population) were consistently higher than rates
in people aged $18 years (range: 2.8 to 5.4 bite visits
per 100,00 population), with the exception of males
aged ,2 years (Figure 1, Graph D).
Geography
More than 99% of the records included a Zip code
of residence for the patient. The majority of animal
bite visits were among Brooklyn residents (n7,120);
however, the highest population-based rate of all bite
visits occurred in Bronx residents (99.9 per 100,000
population) followed in descending order by residents
in Manhattan (79.9 per 100,000 population), Brooklyn
(72.3 per 100,000 population), Staten Island (60.9 per
100,000 population), and Queens (54.8 per 100,000
population). Dog bite visit rates in NYC were highest
in the Bronx (n3,896, 71.7 per 100,000 population)
compared with other boroughs (48.6 per 100,000
population) (Figure 2). Most cat bite visits occurred
in Manhattan (n898, 14.1 per 100,000 population),

Figure 1. Mean annual population-based rate of animal bites by age and sex, New York City, 2003–2006

a
Other animals include raccoons, squirrels, opossums, bats, monkeys, horses, ferrets, hamsters, rabbits, guinea pigs, and animals that were not
specified.

Public Health Reports / March–April 2012 / Volume 127

Using ED Data for Dog and Animal Bite Surveillance

199



Figure 2. Mean annual population-based rate of dog
bites by neighborhood of residence, New York City,
2003–2006

followed closely by Brooklyn (n871, 8.8 per 100,000
population). The rate of rat and mouse bite visits was
highest in the Bronx (n497, 9.2 per 100,000 population) followed by Manhattan (n348, 5.5 per 100,000
population).
Syndromic surveillance vs. existing
animal bite surveillance system
Overall, the proportion of animal bite visits among
all ED visits remained constant, averaging 0.19% during the study period, while the annual number of
animal bites reported via traditional passive surveillance declined 31%, from 7,143 to 4,938 (Table 2).
This decline occurred among all categories of animal
bites (i.e., dog, cat, and other), although substantial
declines were noted primarily among dog bites and
other animal bites. Dog bite reports accounted for
the majority (68%) of all reports and decreased 21%
(from 4,423 to 3,498) from 2003 to 2006. Reports
of other animal bites decreased 82% (from 1,439 to
261), but only comprised 12% of the total number of
animal bite reports.

1.0
1.1–2.0
2.1–3.0
3.1–4.0
4.0

N
0

1

2

3 4 Miles

DISCUSSION
mammalian bites; however, that study included human
bites.22 Weiss et al. reported that 0.4% of all ED visits
were attributable to dog bite injuries.13 It is unclear
why the findings from NYC were different, but these
differences may be explained by the large number of
patients presenting to EDs in NYC for routine care,
ultimately diluting the number of patient visits for
dog or other animal bites. A survey conducted by the
NYC DOHMH found that an estimated 9.4% of NYC
residents seek medical care or health advice from EDs
rather than private primary care physicians23 compared
with 2.4% of the U.S. population.24,25
Our review showed that dog bites accounted for

ED surveillance data offers an effective and efficient
method for conducting animal bite surveillance to
monitor trends and characterize animal bite victims.
Once ED data file transfers were in place and algorithms were developed, surveillance required minimal
additional efforts and was sustainable and stable from
year to year, permitting analysis annually or on an asneeded basis.
Overall, 0.19% of all ED visits were from animal bites,
and dog bite visits alone were responsible for 0.15%
of all ED visits. Steele et al.21 reported similar findings;
however, other studies reported much higher figures.
MacBean et al. reported 0.8% of ED visits attributable to

Table 2. Comparison of the number of animal bites captured by ED visits and NYC DOHMH animal bite reports,
by year, New York City, 2003–2006
2003

2004

2005

2006

		NYC		NYC		NYC		NYC
ED
DOHMH
ED
DOHMH
ED
DOHMH
ED
DOHMH
visits
reports
visits
reports
visits
reports
visits
reports
Animal bites
N
N
N
N
N
N
N
N
Dog bites
Cat bites
Other animal bites
Total bites

4,139
663
622
5,424

4,423
1,281
1,439
7,143

4,634
855
791
6,280

4,091
1,189
765
6,045

ED  emergency department
NYC DOHMH  New York City Department of Health and Mental Hygiene
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4,642
817
899
6,358

3,966
1,125
308
5,399

4,476
903
902
6,281

3,498
1,179
261
4,938
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most of the animal bite visits to EDs, comprising 73%
of all animal bite visits. This percentage is comparable
to other ED-based surveillance systems, which have
reported dog bites accounting for between 78% and
80% of all animal bite visits.16,21,22 The population-based
rate of dog bite victims seeking medical attention in
NYC was 56.2 per 100,000 population. While this figure
is lower than a previously published rate for NYC of 85.0
per 100,000 population reported in 1998,26 it also differs from previously conducted studies in other major
urban areas, with rates ranging from 129.0 to 171.0 dog
bites per 100,000 population.12,27,28 It is unclear why
NYC has a lower rate, but it could possibly be due to a
smaller percentage of households with dogs compared
with other parts of the U.S. According to the American
Pet Products Association, 39% of households in the U.S.
have a dog in the home, while 13% of households in
NYC reported having a dog in the home.23
Our description of bite victims mirrors findings from
other reports.12,13,16,21,22 Young and adolescent males
(aged 2–17 years) were more likely to be bitten by
dogs, and adult females (aged 18 years) were more
likely to be bitten by cats. Women are more likely to
own cats29,30 and may be more likely to care for stray
or feral cats, thereby putting themselves at increased
risk for bites. More bites occurred during the summer
months (May through September), with the proportion of animal bite visits in the summer doubling the
proportion of such visits during the winter.
The large study sample size allowed for the
assessment of rat and mouse bite visits as well. Rates
were highest among children younger than 4 years of
age. Parents and/or guardians may be more inclined
to seek treatment for a small child who has been bitten
by a rat or mouse than for themselves. In 1998, Childs
et al. attempted to predict rat infestations based on
reports of rodent bites.3 The authors suggested that
rodent bites occurring in the home were more common
among infants, as they are closest to rodent habitats
because of crawling and being closer to the ground.
While there are no rodent population estimates in
NYC, a citywide survey conducted in 2004 asked the frequency with which people saw rats or mice in buildings
or on the street near their residences. Bronx residents
reported the highest percentage of rodent sightings
(52%), followed by Manhattan residents (49%), which
was consistent with rat and mouse bite ED data. Bites
sustained from other or uncategorized animals were
difficult to compare with past studies because of limited
reports in the literature.1,15,21
ED surveillance data were also used to measure
animal bite reporting compliance. There was a clear
decline between 2003 and 2006 among animal bite

reports received through passive surveillance, while the
ED surveillance data showed the proportion of animal
bites remained constant. The decline in traditional
animal bite reports may have been a true decline or,
more likely, may indicate decreased compliance by
health-care professionals, as has been seen in general,
particularly with the advent of electronic laboratory
reporting.31
Limitations
The ED surveillance system covers almost 90% of all ED
visits in NYC. In NYC, ED usage may differ from other
parts of the country in that EDs, rather than primary
care physicians, are used more frequently in NYC than
in other cities. While ED surveillance offers a method
for capturing animal bite cases that require medical
attention, personal identifiers are not available, which
prevents patient follow-up or identification of patients
with repeat visits for the same animal bite. Additionally, ED data do not describe the location or severity
of injuries sustained, the circumstances surrounding
the bite, identifying characteristics of the animal (e.g.,
owned vs. wild or stray animal), or location (e.g., within
NYC or elsewhere) to evaluate the need for rabies
postexposure prophylaxis. Therefore, these data are
best used to monitor trends, describe the epidemiology of animal bites, and evaluate hospital reporting.
The chief complaint field was a free-text string
entered by ED admission or triage staff at each hospital
with no standardization within and between hospitals.
The algorithm attempted to recover records with grammatical errors such as misspellings, missing letters,
and extra spaces. However, it was accepted that there
would be a small proportion of records that were misclassified and not truly animal bites, as well as missing
records that were actually animal bites. For example,
a patient who gave a chief compliant of a laceration
without specifying that it was from an animal would
have been missed. Similarly, if the chief complaint was
listed as an animal bite and not specified as a dog, then
it would have been incorrectly included in the “other”
animal bite category. It was estimated that 3%–5%
of records were misclassified. The level of error was
similar for each year of data; therefore, the systematic
error would not have caused considerable differences
between datasets.
CONCLUSIONS
Animal bites are preventable. The ED syndromic surveillance system provides an easy-to-use, consistent, and
comprehensive tool to monitor and evaluate trends and
describe animal bite victims seeking medical attention.
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The NYC DOHMH plans to use these data to conduct
outreach in those NYC neighborhoods with the highest
dog bite rates. Efforts will be undertaken in collaboration with the NYC Department of Education to promote
animal bite prevention lesson plans developed by the
NYC DOHMH for school-aged children. In addition,
these data will be used to target outreach efforts to
improve reporting compliance by health-care facilities
in the areas with the highest discordance between ED
data and provider-based reporting of animal bites. This
information may also be used as a proxy to identify the
areas in NYC that are most affected by rodent infestation. Abatement programs could then be targeted for
those with the highest rates. We plan to continue to
collect and analyze these data annually and assess our
outreach efforts to reduce animal bites and improve
provider reporting compliance.
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