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The Federal Emergency Management Agency esti-
mates that 2 to 3 million Americans are affected by

disasters every year.1 Incidents involving technologic
or natural hazards cause the evacuation of > 1,000 per-

sons/wk in the United States.2,3 In recent years, disas-
ters have led to some of the largest evacuations in the
United States. Examples include the Three Mile Island
nuclear accident (approx 140,000 people evacuated in
1979 in Pennsylvania), Mississippi River floods 
(> 40,000 people evacuated in 1993 and 1995 in sev-
eral states), and several million persons evacuated
because of successive hurricanes affecting most of the
US east coast in 1999.

Organized evacuations are intended to improve
public safety by relocating residents from disaster-threat-
ened areas, thus, preventing exposure to hazardous
environments. Persons who fail to evacuate jeopardize
the safety of the general public, rescue workers, and
themselves. When pet owners evacuate without their
pets, they endanger their pet’s safety. Logistic obstacles
to moving animals in a disaster may result in failure of
pet owners to evacuate themselves, delay their evacua-
tion, or cause them to leave their animals behind.4 The
high prevalence of pet ownership in the United States5

implies that even a small logistic challenge to pet evacu-
ation could adversely impact the health and safety of
many people and animals in disasters.

Pet owners’ decisions to evacuate themselves and
their pets are likely influenced by the strength of the
human-animal bond.6,7 Two measurable components of
the human-animal bond, attachment8 and commit-
ment,9 have been described. Therefore, measurement
of pet attachment and commitment scores can be used
to validate an association between pet evacuation and
the strength of the human-animal bond. 

Most evacuees stay with friends and relatives.10

Less common is accommodation with members of the
local community who were unknown to the evacuees
at the time of the evacuation, local organizations, and
disaster relief agencies.11 Public health regulations typ-
ically do not allow animals in shelters that are estab-
lished for human disaster victims.12 Such a policy may
influence pet owners’ decisions to not evacuate their
pet when owners anticipate being separated from their
pets or being turned away from public shelters because
of their pets. 

The objectives of the study reported here were to
describe the behavior of pet-owning households
towards their pets (dogs and cats) during an evacua-
tion caused by a hazardous chemical spill. Risk factors
for pet evacuation failure were determined by compar-
ing the characteristics of pet-owning households that
evacuated with their pets with those that left their pets
behind. 
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Objective—To describe epidemiologic features of pet
evacuation failure after a hazardous chemical spill in
which residents had no warning and only a few hours
notice to evacuate. 
Design—Cross-sectional study. 
Sample Population—Pet-owning households that
evacuated from a hazardous chemical spill with (n =
119) or without (122) their pets. 
Procedures—Evacuees were surveyed by mail. 
Results—261 of 433 (60.3%) dogs and cats in 241
households were not evacuated. Of the 241 house-
holds, 119 (49.4%) evacuated with their pets, 98
(40.7%) evacuated without them but later attempted
to rescue them, and 24 (10.0%) neither evacuated
their pets nor attempted to rescue them. Pet evacua-
tion failure was most common in households that
thought the evacuated area was safe for pets. Risk of
pet evacuation failure increased in households with
many animals, low pet attachment and commitment
scores, and low levels of preparedness. Cat evacua-
tion failure was associated with not having cat carri-
ers. Nearly 80% of households that evacuated with
their pets found accommodation with friends and
family. 
Conclusions and Clinical Relevance—Pet evacua-
tion failure was common and jeopardized pets’ health
and well-being. Logistical challenges to transporting
pets were substantial contributors to pet evacuation
failure, whereas not knowing where to house a pet
was only a minor concern. Most pet owners seemed
self-reliant and acted appropriately towards their pets.
Such self-reliant behavior by pet owners should be
encouraged prior to disasters as part of an evacuation
plan for households. (J Am Vet Med Assoc 2001;
218:1898–1904)
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Materials and Methods 
The disaster—On Mar 4, 1996, at 5:50 AM, 35 cars of a

train derailed in the immediate vicinity of Weyauwega, Wis.13

Several cars among 15 that were carrying propane caught on
fire. At 7:30 AM, all local residents were instructed to evacu-
ate immediately because of the concern of a major explosion.
The electricity and gas supply to Weyauwega were cut off to
further reduce the risk of conflagration. More than 200 cats,
dogs, other pets, and livestock at 3 dairies were estimated to
have been left behind in the evacuation zone after the initial
evacuation.13 Weyauwega had a population of approximately
1,700 people living in 1,022 households and covered approx-
imately 1 square mile in Waupaca County in central
Wisconsin at the time of the derailment. 

Many residents expressed concern about the well-being
of their nonevacuated pets in the first few days after the
derailment, and several illegally reentered the evacuation
zone to rescue them. Personnel at the Emergency Operations
Center organized an official pet rescue on March 8 to reduce
security risks. The organized rescue was conducted under the
supervision of the National Guard, using armored vehicles to
escort pet owners back to their houses to collect pets. 

Data collection—A 12-page questionnaire was devel-
oped in collaboration with the local and state Department of
Emergency Services, local law enforcement agency, elected
officials, humane society, veterinarians, and several resi-
dents.14 The target population of this study was all pet-own-
ing households of Weyauwega. A list of 541 names and
addresses of pet owners in Weyauwega was compiled from 5
sources in the year after the train derailment, including dog
license records of Waupaca County for 1995 and 1996, a list
of registrants with the Division of Emergency Government
(DEG) before and at the time of the official pet rescue, and
lists of Weyauwega residents who were clients of local veteri-
narians for 1995 and 1996. These lists were thought to
include all pet-owning households in Weyauwega. 

In February 1997, a postcard announcing the survey
was sent to each pet owner on the list. A week later, a detailed
self-administered questionnaire was mailed. The question-
naire included instructions and a statement of confidentiali-
ty. A franked return envelope was provided to return the
questionnaire. Nonresponders were mailed as many as 3
reminder postcards. Local radio and newspaper announce-
ments were made before and after the survey was mailed, and
the Waupaca County Humane Society published a notice of
the pending survey in its newsletter. 

For the purpose of this study, the term household was
defined by its human membership, and pets were defined as
dogs or cats. Each questionnaire targeted an individual pet-
owning household that had evacuated. The primary pet care
provider was requested to answer for the household, or if this
was not possible, the respondent was requested to answer on
behalf of the primary pet care provider. 

Questions were designed to ascertain the evacuation
behavior of each member of the household such as where they
stayed and how far they traveled from home during the evac-
uation. Questions also determined whether households evac-
uated all, some, or none of their pets. Information was also
gathered about reasons for not evacuating a pet, the degree of
household preparedness for the pets, the level of perceived
danger from the derailment, and perceived priorities for
human and animal care on the day of the evacuation.
Information was collected on the number and types of pets,
the pet’s age, the years owned, pedigree, and whether the pet
was licensed (dogs only). The questions included whether the
pet had a carrier for transport, had received regular veterinary
care in the year prior to the study, usually lived indoors or
outdoors, required special feed or medication at the time of
the evacuation, where it stayed if evacuated, the reason for

acquiring a pet, and whether the pet fulfilled the owner’s
expectations. Additional questions were asked about concerns
owners had for pets that were not evacuated, who attempted
to rescue a pet, and whether this attempt was successful.
Sociodemographic information was based on the head of the
household and included education, age, household income,
and the number of years they lived in their present home.

Two components of the human-animal bond, attach-
ment8 and commitment,9 were measured. The Lexington
attachment to pets scale (LAPS) was developed in 1992 to
measure an owner’s attachment to a pet and defines attach-
ment as “an emotion or affective state that causes an individ-
ual to keep another in proximity or in frequent communica-
tion, resulting in physiological and behavioral responses by
the former when individuals are separated.”8 The LAPS mea-
sures attachment to cats and dogs. Twelve questions from the
LAPS were used to characterize and quantify owner-pet
attachment. The response to each question was recorded on
a 4-point Likert scale in which high scores indicated strong
attachment; the sum of the score to all questions measured
the overall strength of attachment. In answering questions on
attachment, owners were asked to think of their favorite pet.
The Miller Rada commitment to pet scale was developed in
19969 and defines commitment as “a resolve to keep a pet in
spite of challenges that require expenditures of personal
resources. Examples of personal resources are patience, time,
effort, and money.” The 8 questions validated in the Miller
Rada scale were used to characterize and quantify owner-pet
commitment. The response to each question was recorded on
a 4-point Likert scale in which high scores indicate strong
commitment; the sum of the score to all questions measures
the overall strength of commitment. In answering questions
on commitment, owners were asked to think of pets in gen-
eral. Responses were categorized into attachment, commit-
ment, and combined attachment and commitment score
quartiles. 

Sociodemographic information was downloaded for the
city of Weyauwega, Wis, (ZIP code 54983) from the US
Bureau of Census Web site at http://www.census.gov/
cdrom/lookup/866740673 and 866740380. 

Data analysis—Dog and cat evacuation failure was the
primary outcome of interest (dependent variable), whereas
risk factors (predictor variables) included sociodemographic
variables, pet management and husbandry variables, pet
attachment, pet commitment, and combined attachment and
commitment scores. These potential risk factors were com-
pared between households that evacuated their pets and
those that did not. The measure of association between pet
evacuation failure and each putative risk factor was
expressed as the odds ratio (OR) and 95% confidence inter-
vals (CI). Confidence intervals for the regression coefficients
were estimated by use of maximum likelihood estimators.15

All statistical analyses were conducted by use of statistical
software programs.16,17

A 2-tailed t-test was used to compare mean age of the
head of the household, distance traveled to an evacuation site,
number of pets, pets’ ages, and pet attachment and commit-
ment scores between households that evacuated pets and
those that did not. The χ2 test for homogeneity was used to
compare categoric variables such as where household mem-
bers stayed, type of pet, pedigree of pet, whether the pet
received routine veterinary care in the year preceding the
evacuation, whether the pet usually lived indoors or out-
doors, whether the pet had a carrier, or whether the pet
required special feed or medication. The χ2 test for trend was
used to analyze ordered categoric variables such as severity of
the perceived threat of the chemical spill and quartile scores
of pet attachment and commitment. Results were considered
significant at P ≤ 0.05.
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Potential risk factors for pet evacuation failure were ini-
tially examined in univariate unconditional logistic regres-
sion models for dogs and cats combined and dogs or cats sep-
arately. Individual risk factors for pet evacuation failure and
interactions between variables that were significant in uni-
variate analysis at P < 0.20 were considered further in multi-
variate models.18 Multivariate logistic regression models for
pet evacuation were constructed by use of backward stepwise
regression.19 Assessment of the fit of the final model was per-
formed by use of the Pearson χ2 statistic,20 model deviance,
and regression analysis. Variables were retained in the final
multivariate models at P < 0.05 or if addition of a new vari-
able changed the coefficients of variables already included in
the model by > 10%.21 Potential outliers were defined as hav-
ing a standardized deviance residual value > 3.0.19 The attrib-
utable fraction for risk factors significantly associated with
pet evacuation failure was calculated by use of the method of
Coughlin et al.22 The adjusted OR for dog or cat evacuation
failure from the multivariate logistic regression models were
used to calculate the attributable fraction. 

The number of dogs and cats in Weyauwega at the time
of the derailment was estimated by dividing the number of
dogs and cats ascertained in the survey by the response rate
to the survey (48.7%). Mean number of dogs and cats per
household was calculated by dividing the number of dogs
and cats estimated from the survey by the 1,022 households
in Weyauwega.

Differences in sociodemographic characteristics between
the sample population and population described in the US
census data were determined by subtracting the proportions
of the study sample population for each age group, level of
educational attainment, and total household income from
those estimated on the basis of the census. Differences in pet
ownership demographics between the sample population and
results of a national pet survey were determined by subtract-
ing the proportion of households in the study sample with
dogs and cats from the estimates from the national pet survey.5

The sample population consisted of 119 pet-owning house-
holds that evacuated with their pets and 122 households that
evacuated without their pets. The study was approved by the
Human Subjects Committee of Purdue University.

Results 
Two hundred forty-one of 541 (44.6%) question-

naires were returned from households that owned pets
and evacuated at the time of the train derailment. In
addition, 31 of 541 (5.7%) questionnaires were
returned, but the survey was not applicable, because
these households were either out of the area or did not
own a pet at the time of the derailment; 27 (5%) respon-
dents indicated that they did not want to participate; 15
(2.8%) of the surveys were returned because of an incor-
rect address; and 227 (42%) were not returned. On the
basis of these responses, the number of eligible house-
holds was determined to be 495, and the response rate
to the questionnaires was 48.7% (241/495). 

Households from the following groups were
underrepresented, compared with US Census Bureau
data for Weyauwega: adults with an educational attain-
ment up to and including high school (difference
between census data and survey, –23.7%); and house-
holds with a total income < $15,000 (–23.3%).
Prevalence and mean number of dogs and cats owned
were similar to those estimated on the basis of nation-
al surveys. Estimated prevalence of dog and cat owner-
ship in Weyauwega was 28.0 and 19.8% of all house-
holds, respectively. 

One hundred twenty-two of 241 (50.6%) pet-own-
ing households failed to evacuate with all of their dogs
and cats. Ninety eight of these 241 (40.7%) households
later attempted to rescue their pets. Seventy one of the
122 (29.5%) households rescued their pets on March 8,
the day of the official pet rescue, and 27 (11.2%) were
rescued at other times during the evacuation. Twenty
four of 122 (19.7%) households made no attempt to
care for their pets until they were allowed to return 18
days after the derailment. One hundred and eighty-
seven of 241 (76.9%) evacuated households stayed
with friends or family members, whereas 56 (23.0%)
stayed at a motel. One hundred and ninety-three of 270
(71.4%) evacuated pets stayed at the same location as
their owners by going to stay with friends or family
(137/270; 50.7%) or at a motel (56/270; 20.7%). Fifty
of 270 (18.5%) pets stayed with friends and family at a
different location, and 27 (10.0%) pets were boarded at
a kennel. Only 6 pets were reported to have died dur-
ing the evacuation, including 4 birds, an iguana, and a
terminally ill cat. 

One hundred fifty-nine of all 241 (67.1%) respon-
dents indicated that the most important source of
information about the disaster was officials from the
local fire department, police, or emergency manage-
ment, whereas other family members were the most
important source for 9.3% of respondents. Two hun-
dred and nine of 238 (87.8%) respondents had not pre-
viously experienced an evacuation. Only 6 (2.5%)
households had a disaster preparedness plan at the
time of the train derailment, but 98 (41.0%) indicated
they made such a plan following the train derailment. 

One hundred forty-one of 218 (64.7%) respon-
dents indicated they were at least somewhat prepared to
provide an appropriate level of care for their dogs or
cats at the time of the derailment. Perception of the
threat of the derailment was not associated with having
experienced a prior evacuation, having a disaster pre-
paredness plan at the time of the evacuation, making a
plan in the year after the derailment, evacuating pets,
having received instructions regarding pet evacuations,
the distance from the disaster site where households
stayed, or where respondents lived in Weyauwega. A
greater perceived risk was associated with an increase in
the number of days respondents expected to be evacu-
ated (P = 0.02) and with households that owned their
residence (P = 0.05). Pet evacuation failure was not
associated with any of the sociodemographic variables.

Two hundred twenty-one of 229 (96.5%) respon-
dents who did not evacuate their pets thought they
would not be gone for long, and 167 (87.4%) indicat-
ed they thought their pets would be safe. Fifty-two of
the 229 (22.7%) respondents indicated that they did
not know where to take their pet, 35 (22.4%) could not
transport their pet, and 19 (12.7%) could not catch
their pet. The most common “other” reason given for
failing to evacuate pets given by 78 of 172 (45.3%)
households was they were at work when the derail-
ment occurred. According to US Census Bureau data,
at 7:39 AM when the order to evacuate was given,
approximately 50.5% of employed residents of
Weyauwega would be expected to have already left for
work. Seventeen of 45 (37.8%) dog-owning house-
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holds indicated they did not know where to take their
dogs; 18 of 32 (56.4%) cat-owning households said
they could not catch their cats. Sixteen of 34 (47.1%)
households with household animals other than dogs or
cats said they did not know how to transport the ani-
mals, and 17 (51.5%) of these households did not
know where to take them. Only 10 of 236 (4.2%)
respondents indicated they had been given specific
instructions to not evacuate pets. 

Two hundred sixty-one of 433 (60.3%) dogs and
cats that lived in 241 households were not evacuated.
Univariate analysis revealed several factors for inclu-
sion in the final multivariate model of risk of pet evac-
uation failure, including lower attachment (P = 0.02),
lower commitment (P = 0.05), and lower combined
attachment and commitment scores (P = 0.09). Pet
attachment and commitment scores were correlated (r
= 0.36; CI, 0.20 to 0.71) with each other. Households
that evacuated their pets had higher pet attachment
(mean ± SD, 37.8 ± 4.2) scores than those that did not
(36.5 ± 4.6; P = 0.03) and had higher commitment
(25.4 ± 8.6) scores than those that did not (22.0 ± 8.3;
P = 0.01). Higher pet attachment (P = 0.02) and com-
mitment (P = 0.03) scores were also associated with
pets that lived in the house, required special feeds (P =
0.01), or required medication (P = 0.01). Higher
attachment scores were associated with pets that had
visited a veterinarian in the year before the train derail-
ment (P = 0.01). Higher attachment scores were asso-
ciated with households with multiple dogs (P = 0.02),
multiple cats (P = 0.08), pets acquired as companions
to adults (P = 0.01), pets that fulfilled the owner’s
expectations (P = 0.01), and in households that had
made disaster preparedness plans since the train derail-
ment (P = 0.01). Higher commitment scores were asso-

ciated with households with multiple dogs (P = 0.02),
multiple cats (P = 0.01), pets acquired as companion
animals (P = 0.07), pets that fulfilled the owner’s
expectations (P = 0.01), and in households that had
made disaster preparedness plans since the train derail-
ment (P = 0.10). Pet attachment (P = 0.01) and com-
mitment (P = 0.01) scores were lower in households
that thought that human safety was more important
than pet safety and were not consistently associated
with household income, educational attainment of the
head of the household, or type of residence. 

Ninety-two of 212 (43.4%) dogs living in 176
households were not evacuated. Sixty eight of these 92
(73.9%) dogs were later rescued, whereas 24 (26.1%)
were neither evacuated nor rescued. Univariate analy-
ses identified several factors associated with the risk of
dog evacuation failure, including households with a
low level of preparedness (OR, 3.4; P = 0.01), dogs that
were not licensed (OR, 2.0; P = 0.01), owning cats (OR,
2.5; P = 0.04) and low combined attachment and com-
mitment score (P = 0.02), dogs that lived outdoors
(OR, 2.2; P = 0.06), dogs that had not been seen by a
veterinarian in the previous year (OR 1.8; P = 0.08),
and a female primary care provider (OR 0.7; P = 0.12).
These factors were considered further in multivariate
analysis. The risk of dog evacuation failure was not
associated with sociodemographic variables, owning
dog carriers, or dogs that required special medication
or feed. 

Results of multivariate analysis for the risk of dog
evacuation failure were tabulated (Table 1). The attrib-
utable fraction of dog evacuation failure among all dog-
owning households that were not well-prepared was
29.6%; this fraction was 21.2% for dog-owning house-
holds that owned cats. 

Table 1—Risk factors for dog-owning households that failed to evacuate their dogs during a manda-
tory evacuation because of a hazardous chemical spill in Weyauwega, Wis, in 1996. 

Failed to  Evacuated 
evacuate dogs dogs

Risk factor for dog 
evacuation failure ORa No. (%)  No. (%) ORb CIc P-value  

No. of dogs 0.7  NA NA   1.9 0.8– 4.5 0.16  
No. of cats 1.7  NA  NA   2.2 1.1– 4.0 0.02  
Preparedness

High 1.0 20 (30.3) 24 (57.1) 1.0 — —
Moderate 1.2 17(25.8) 9 (21.4) 1.7 0.5– 5.5 0.35
Low 3.4 29 (43.9) 9 (21.4) 3.3 1.1– 9.7 0.04

TToottaall  6666  ((110000))  4422  ((110000))

Attachment-Commitment 
Att(H)-Com(H) 1.0 13 (19.7) 15 (35.7) 1.0 — —
Att(L)-Com(H) 1.8 23 (34.8) 13 (31.0) 2.2 0.6–7.7 0.21
Att(H)-Com(L) 1.8 7 (10.6) 6 (14.3) 1.4 0.3–6.6 0.65
Att(L)-Com(L) 2.7 23 (34.8) 8 (19.0) 4.8 1.2–18.8 0.03

TToottaall  6666  ((110000))  4422  ((110000))

Dog lived primarily in house
Yes 1.0 11(16.7) 5 (11.9) 1.0 — —
No 2.2 55 (83.3) 37 (88.1) 1.3 0.3–5.1 0.69

TToottaall  6666  ((110000))  4422  ((110000))

a Crude odds ratio for dog evacuation failure. 
b Adjusted odds ratio for dog evacuation failure. 
c 95% Confidence interval for adjusted odds ratio. (Model is adjusted for variables in the table plus level of perceived threat,

household income, educational attainment of head of household, presence of children [� 18 years of age], and whether the
dog had been seen by a veterinarian.) Model deviance, 117.09; df = 93; P � 0.01. Att = Attachment. Com = Commitment. L =
Low. H = High. NA = Not applicable. — = Referent category.
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One hundred sixty-nine of 221 (76.5%) cats living
in 122 households were not evacuated. Seventy-three
of these 169 (43.2%) cats were later rescued, whereas
69 (56.8%) were neither evacuated nor rescued. The
risk of cat evacuation failure was approximately 4
times (OR, 4.2; CI, 2.8 to 6.6) greater than the risk of
dog evacuation failure. Univariate analyses identified
several factors associated with the risk of cat evacua-
tion failure, including households with low levels of
preparedness (OR, 5.4; P = 0.01), not having cat carri-
ers (OR, 2.5; P = 0.04), or having multiple cats (OR,
1.7; P = 0.15). The risk of cat evacuation failure was
reduced in cat-owning households if they also owned
dogs (OR, 0.5; P = 0.10) or if their cats required special
medication or feed (OR, 0.2; P = 0.12). These factors
were considered further in multivariate analysis. The
risk of cat evacuation failure was not associated with
sociodemographic variables, attachment, commitment,
or combined attachment and commitment scores. 

Results of multivariate analysis for the risk of cat
evacuation failure were tabulated (Table 2). The attrib-
utable fraction of cat evacuation failure among all cat-
owning households that were not well-prepared was
45.6%; this fraction was 19.6% for cat-owning house-
holds without cat carriers. 

Thirty-nine of 73 (53.4%) respondents indicated
that the greatest concern about dogs that were not
evacuated was a lack of food, whereas lack of water was
the main concern of 16 (21.9%) respondents. Twenty-
nine of 75 (38.7%) respondents indicated that the
greatest concern about cats was also a lack of food, and
26 (34.7%) respondents indicated that lack of water
was the major concern. The greatest concern about
birds was lack of water (9 of 16 [56.3%] respondents),
whereas for reptiles it was lack of adequate heat (5 of
11 [45.5%] respondents).

Discussion
More than 40% of dogs and 75% of cats were not

evacuated, thereby threatening the safety of these pets.
Risk factors for pet evacuation failure included a weak

human-animal bond, logistic challenges, and low levels
of disaster preparedness. Approximately 15% of all pet-
owning households in Weyauwega were estimated to
have been at work at the time the evacuation was ordered
and were, therefore, unable to evacuate their pets.

Evacuation from a disaster area is intended to
improve human and animal safety. The most common
reasons given for not evacuating dogs and cats were that
owners thought they would not be gone long and that
the evacuated area was still safe for animals. Therefore,
owners who did not evacuate their pets often based their
decision on the length of time they thought the evacua-
tion would last, rather than the absolute need for public
and animal safety. This indicates a poor understanding
of why evacuations are ordered or recommended. 

Few households (< 5%) indicated that emergency
managers had given them inappropriate instructions
regarding what to do with their pets. This is contrary
to statements in the media that emergency manage-
ment officials frequently advise people to leave their
pets behind.23 It implies that in this incident, some
owners decided for themselves to not evacuate their
pets. Many emergency managers believe advising evac-
uees to take their pets places their agency in a position
of responsibility for providing housing for these pets.
However, it is ultimately the owners who are responsi-
ble for care of their animals. Households that evacuate
with all of their important possessions, including pets,
will likely create fewer problems later on. Had house-
holds affected by this disaster evacuated with their
pets, many fewer challenges to public and emergency
personnel associated with the need to rescue pets
would have occurred. Therefore, emergency managers
should advise owners to evacuate with their pets. In
this disaster, approximately 20% of all households that
evacuated returned later to rescue pets. 

Low pet attachment and commitment were signif-
icantly associated with a greater probability of a house-
hold failing to evacuate a pet. Low attachment and
commitment scores were also indicative of low stan-
dards of pet care prior to the disaster such as pets being

Table 2—Risk factors for cat-owning households that failed to evacuate their cats during a mandato-
ry evacuation because of a hazardous chemical spill in Weyauwega, Wis, in 1996. 

Failed to  Evacuated 
evacuate cats cats

Risk factor for cat 
evacuation failure ORa No. (%)  No. (%) ORb CIc P-value  

No. of cats 1.2  NA NA   9.0 1.3–62.9 0.02  
No. of dogs 0.7 NA  NA   0.1 0.0–0.7 0.03  
Preparedness

High 1.0 19(27.5) 12 (70.6) 1.0 — —
Low 5.6 50 (72.5) 5 (29.4 3.5 1.4–8.9 0.01

TToottaall  6699  ((110000))  1177  ((110000))

Cat had its own carrier
Yes 1.0 51(73.9) 10 (58.8) 1.0 — —
No 2.5 18(26.1) 7 (41.2) 3.1 0.7 –13.8 0.14

TToottaall  6699((110000))  1177  ((110000))

a Crude odds ratio for cat evacuation failure. 
b Adjusted odds ratio for cat evacuation failure.
c 95% Confidence interval for adjusted odds ratio. (Model is adjusted for variables in the table plus household income,  edu-

cational attainment of head of household, whether cats lived indoors, presence of children [� 18 years of age], and whether
cat had been seen by a veterinarian the year before the evacuation). Model deviance, 65.0; df = 76; P � 0.01. NA = Not
applicable. — = Referent category.
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kept outdoors most of the time or not having visited a
veterinarian in the preceding year. This suggests that
owners who fail to evacuate their pets from disasters
have formed a weaker bond with them and provided a
lower standard of care in general, compared with own-
ers who evacuated their pets. 

The risk of dog evacuation failure increased with
an increasing number of cats in the same household.
Specific logistic challenges that owners face vary with
the type of animal. For example, the challenges of
evacuating farm animals depend on the number and
size of animals and the difficulty in handling them
safely.24-26 Evacuation of fish, reptiles, and amphibians
may present unique challenges associated with the size
and weight of aquariums and terrariums as well as
these animals’ dependence on artificial heat and sup-
plemental air. The logistics of evacuating cats is differ-
ent than for dogs, because cats are more easily fright-
ened and may hide or become intractable. Cats may be
difficult to catch and transport when they feel appre-
hensive such as during a sudden evacuation.
Therefore, in multi-pet households, having to catch a
large number of cats at short notice may reduce the
likelihood of evacuating other pets as well. 

The likelihood of cat evacuation failure increased
in households that did not have an evacuation plan
that included pets and in households without cat car-
riers. Cat evacuation failure was nearly twice as com-
mon as dog evacuation failure, a finding similar to
other studies27,28 of pets affected by disasters and many
anecdotal reports of more cats than dogs being found
abandoned after disasters. The higher incidence of
evacuation failure of cats, compared with dogs, likely
reflects the greater ease with which dogs can be caught,
restrained, and transported, or may reflect the belief of
some owners that cats are able to fend for themselves if
left behind.29 Often, dog evacuation involves simply
commanding or carrying the dog into the car, whereas
a cat has to be caught and often physically restrained. 

The high risk of cat evacuation failure in house-
holds without cat carriers suggests that providing cat
carriers to these households may increase cat evacua-
tion rates. The risk of human evacuation failure was
also increased in cat-owning households without cat
carriers.30 Increasing cat evacuation rates is also likely
to reduce the need for owners to attempt to rescue
their cats later.31 Therefore, when an evacuation is
pending, emergency management officials could
improve human and animal safety by providing cat car-
riers to evacuees. 

Cat-owning households that also had dogs were
more likely to evacuate their cats than those without
dogs. Households with dogs may be more accustomed
to predisaster activities that emulate evacuation such
as walking, traveling by car, and other pet-associated
leisure activities. Owners who engage in these activi-
ties with their dogs may also be more inclined or able
to mobilize their cats should the need arise. 

In the study reported here, most households that
evacuated with their pets stayed with friends and fam-
ily, similar to reports in other disasters.10,11 The propor-
tion of evacuees that stay in shelters during evacua-
tions is low. For example, in communities affected by

floods, the proportion of evacuees that was sheltered
was 2.5 to 29%.11 Similar low rates of sheltering have
been reported after hurricanes. A higher proportion of
evacuees who used shelters was found in well-prepared
communities that rapidly set up public shelters and
where local persons had evacuation plans.11 In
Weyauwega, most people who did not stay with friends
and family stayed at 1 of 2 nearby large motels. Both
motels relaxed their no-pet policies during the 18-day
evacuation period. It is not known why some house-
holds chose not to keep their pets with them during
the evacuation. Perhaps, these pets would have been an
imposition on their hosts because of a lack of housing
space, pets that were poorly behaved, or hosts who had
medical or psychological aversions to animals. 

Most disaster research indicates that families evac-
uate as a unit.10,11 In contrast, only approximately 50%
of the households in the study reported here evacuated
with their pets. Although some pet evacuation failures
in Weyauwega may have resulted from owners not
being at home at the time of evacuation, it appears that
many households did not treat their pets in the same
way as they may treat human household members.
These findings indicate that despite frequent references
to pets as family members,32 only some are treated as
family members in terms of evacuation behaviors.
Therefore, the pets, especially cats, are not always
treated as family members. 

The study reported here had several potential lim-
itations. Some pet owners in Weyauwega were proba-
bly not included in the study, thus, creating the poten-
tial for selection bias. Also, only approximately 50% of
the pet owners we identified participated by complet-
ing the questionnaire. There was also a 1-year delay
between the time of the train derailment and our study,
which could have resulted in recall bias. Finally, the
emotional nature of the subject matter may have led to
inaccurate recall of past events. Because of these poten-
tial sources of bias, studies of a variety of types of dis-
asters in which the time from the disaster itself and the
study of those affected is short may provide useful
information.

Traditional veterinary public and animal health
concerns in disasters have focused on food safety and
supply,33 animal injuries,34 and the threat of infectious
disease.35 However, there have been few scientific stud-
ies of these issues in disasters.36 The emphasis of many
animal disaster plans has been on rescue, triage, and
treatment of injured animals.34,37 In the study reported
here, a high rate of morbidity and mortality in pets was
not observed, which is typical of most geophysical dis-
asters in North America. 

The high frequency of pet evacuation failures in
our study is consistent with other disasters.27,37-42 This
finding should encourage policymakers to prioritize
programs and provide resources to protect the safety of
animals in disasters by facilitating pet evacuation along
with human household members.43 High rates of pet
evacuation will likely also improve human safety by
reducing household evacuation failures and the num-
ber of persons who later attempt to rescue their pets. 

Improving pet evacuation is best addressed in
nondisaster times. Veterinary practices, humane shel-
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ters, and boarding and grooming facilities should pro-
mote pet evacuation as part their of educational pro-
grams to encourage responsible pet ownership. The
capacity for self-reliance of pet owners appears great
and should be encouraged by recommending that own-
ers identify accommodations for themselves and their
pets before a disaster strikes. Self-reliance is a principle
promoted by all official emergency management agen-
cies and the American Red Cross. Many groups are in a
good position to improve animal safety in disasters such
as animal control agencies, humane societies, and vet-
erinary and breed associations, because they deal with
animals daily. To integrate these groups into local emer-
gency management, they should consider participating
in meetings organized by local emergency planning and
emergency management advisory committees. By col-
laborating with local emergency management agencies,
it is possible to plan and respond at the grass roots level
to animal-related issues in disasters, which is the level
at which evacuations are invariably ordered. 
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