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Source of acquisition as a risk factor for
disease and death in pups

Janet M. Scarlett, DVM, PhD; John E. Saidla, DVM; Roy V. H. Pollock, DVM, PhD

Summary: Data were obtained and analyzed for
2,144 pups examined at 63 veterinary hospitals in the
northeastern United States to determine whether there
were significant differences in the frequency of disease
and death among pups acquired from private owners,
Societies for the Prevention of Cruelty to Animals/
pounds, breeders, or pet stores. All health problems
reported by owners and veterinarians in the first 2
weeks of ownership were tabulated.

The prevalence of serious disease among pups (re-
sulting in death, euthanasia, return, or extensive treat-
ment) was < 4% for all sources and did not differ
significantly between pet stores and other sources. Pups
from pet stores had more respiratory tract disease, but
fewer fleas and parasites of the intestinal tract. Data
supplied by the veterinarians indicated that the risk of
intestinal tract diseases was significantly ¢ < 0.01)
higher among pups from pet stores and Societies for
the Prevention of Cruelty to Animals/pounds, compared
with those from private owners. The prevalence of re-
ported behavioral and congenital problems did not dif-
fer among the 4 sources.

Numerous articles in newspapers'® and trade
journals* and special segments of television
shows have implied that 2 high percentage of pups
purchased from pet stores are serigusly ill. Most of
those reports are based on anecdotal accounts of
people who have purchased sick or congenitally af-
flicted pups from pet stores. There are few popu-
lation-based data to support such claims. Scientific
studies have included descriptions of specific prob-
lems identified in pups,® a survey of intestinal tract
parasitisti. among pups from 14 pet stores in At-
fanta,’ a description of the health of pups from 3
northern California pet stores,” and an evaluation
of congenital defects in pups from a single Califor-
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nia pet store.® Most of the studies lacked compar-
ative data tegarding pups from other sources (eg,
breeders, private owners), were based on a small
number of pups, or were confined to a small sam-
ple of stores or to only one aspect of health (eg,
intestinal tract parasitismy),

Several states are considering or have already
enacted legislation to address a perceived higher-
than-expected incidence and severity of disease
among pups purchased from pet stores. Members
of the pet industry, however, have disputed the
need for further control, pointing out that few data
exist regarding the frequency and severity of illness
in pups purchased from any source. In the absence
of comparative data, the benefit of contrel pro-
grams directed at ortly one source is Imposmble to
ascertain.

The purposes of the study reponed here were
to compare the frequency of various signs of disease
(eg, cough, diarrhesz) in pups acquired from pet
stores, breeders, private owners, and Societies for
the Prevention of Cruelty to Animals (SPCAY
pounds during the first 2 weeks after their acqui-
sition, and to determine the cumulative incidence
of sericus disease (eg, requiring euthanasia, return,
or extensive treatment) death, and returns for these

pups.

Materials and Methods

To obtain a cross-section of pups from various
sources, pups were included in the study when ad-
mitted for care at private veterinary hospitals. Each
hospital enrolled pups in the study for approxi-
mately 5 months.

Hospital selection—To ensure that the study
would include sufficient numbers of pups from pet
stores, veterinary hospitals were selected for their
proximity to retail pet outlets. Hospitals that were
within a 10-mile radius of pet stores selling at least
10 pups/wk were selected from lists of members of
the American Animal Hospital Association (AAHA).
In those areas where there were no AAHA-affiliated
hospitals, members of the AVMA were used. The
pet stores were identified from lists of members of
the Pet Industry Joint Advisory Council in the
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northeastern United States (including New York,
Massachusetts, New Jersey, Connecticut, snd Penn-
sylvania).

All hospitals included were sent a letter briefly
explaining the study, inviting their participation,
and alerting them to a forthcoming telephone call
from a study representative. During the telephone
conversation, the study protocol was explained fur-
ther, questions were answered, and a visit to the
practice was scheduled. All hospitals were visited
by study representatives. The study protocol was
explained in detail to veterinarians and their sup-
port staff to encourage their enthusiastic partici-
pation. A project director was assigned to call each
clinic weekly to check on progress, answer ques-
tions, and encourage continued cooperation.

To minimize bias toward preconceived no-
tions, the explanation of the study to participants
emphasized our interest in the general health of
pups, rather than the comparisont of frequency of
disease among pups from various sources.

Pup selection—The staff at each hospital was
instructed to invite participation of all owners of
pups < 19 weeks old that had been owned < 3
weeks. Each hospital received a log to record per-
sons who declined to participate. Pups were en-
rolled between July 1989 and May 1950.

Data collection—Each owner was asked to
complete a 2-page questionnaire about themselves
and their pup. The questionnaire requested dem-
ographic information (eg, owner's name, address,
telephone number, pup's name, place it was ac-
quired, sex); any signs of illness or problems with
the pup; and a brief description of the pup’s diet.
Owners completed the form while waiting to be
seen by the veterinarian. A physical examination
form was completed by the veterinarian after ex-
amining the pup.

Data were collected pertaining to the first 2
weeks of ownership after purchase. If a pup had
not yet been owned for 2 weeks at the time of the
veterinary visit, the owner was called (after a min-
imum of 2 weeks had passed) to assess the pup’s
health since the visit. This period was selected for
study, because signs of infectious disease during
this period were most likely to be associated with
the pup’s source. A second veterinary physical ex-
amination form was obtained for pups that were
returned to the veterinary hospital for any problem
during the observation period.

Participating hospitals teturned the owner
questionnaires and physical examination forms in
preaddressed envelopes to the study office, usually
on a weekly basis.

Data handling and interpretation—The data
were entered into a data base manager® and edited
and analyzed using SAS.'® Because signs were iden-
tified on the owner form, and to a lesser extent on
the veterinary form, data for several signs were

combined in the analysis to examine risk for res-
piratory and intestinal tract diseases. Also, because
veterinarians had been asked to estimate the cause
of the diarrhea (dietary, infectious, parasitic, or un-
known), diarthea was examined separately in the
analysis by its perceived causes. Owners were not
asked to identify the species of intestinal tract par-
asites, but veterinarians often did so. External par-
asites, behavioral problems, and congenital
malformations were reported by owners and vet-
erinarians. The prevalence of undescended testes
and hernias was calculated separately.

Although the proportion data reported by the
owners or veterinarians was a measure of preva-
lence (ie, the proportion of pups with signs of dis-
ease during a 2-week period [owners] or at a point
in time [veterinarians]), the acute transient nature
of many of the signs (eg, cough, vomiting, diarrhea)
during the 2-week period suggested that these es-
tirates also could be interpreted as cumulative in-
cidence (ie, they represented the risk of developing
signs). The terms, incidence or risk, are used in
conjunction with the acute signs to describe the
cumulative incidence for this reasor.

Analysis—Frequency of disease, euthanasia,
death, or return of pups {rom various sources were
compared by use of the ¥ test of independence.”
Only P values € 0.01 were considered significant
in light of the multiple comparisons, using the Bon-
ferroni adjustment.!? For comparisons of 2 fre-
quency estimates (whether incidence or prevalence)
where 1 or more of the expected values were < 3,
Fisher exact test was used.”? Comparisons of pro-
portions among all sources not exceeding 1% were
made by use of the variance test of the homogeneity
of the Poisson distribution.!!

Because the age distribution of pups from var-
ious sources varied and disease risk or prevalence
can vary by age, multivariate analyses controlling
for age were performed for respiratory and intesti-
nal tract illnesses, and for internal parasites, using
unconditional logistic regression.* The multivariate
models also enabled us to evaluate several risk fac-
tors (eg, sex, purebred status, cost) simultaneously.
In the models for intestinal tract disease, the vari-
able indicating the presence/absence of intestinal
tract parasites was included a priori.

The models were built by use of guidelines
provided by Hosmer and Lemeshow.! All main ef-
fects were evaluated by first using a backward step-
wise approach. Fach variable (other than source)
was temoved and its significance evaluated, using
the likelihood ratio test.’* Those variables that were
significant were retained. As each variable was re-
moved, the coefficients for the remaining variables
were compared with those estimates in the full
model to assess the need to retain the variables to
control confounding, After the main effects were
identified, all possible second-order interactions
were added and their significance was assessed sim-
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Table I—Demographic characteristics of pups from various
sources

Priveta Pet SPCA}
owner stoma Brasder pourd
n=7J2 n=5841 =69 n=202
] %) (%} %)
Purebred
Yes 5 N i
No 45 8 1
Cost
None 35 1 2 7
Sito 75 16 3 1 87
§7610 5299 k1 19 4] 5
£300+ 1 5 58 0
Cther* 2 1 1 1
Sex
Male 49 L] 5t 43
Female 5 51 43 . 57
Breed {%}
Mixed breed [ 4 1 99
Labrador Retrigver ] [t 9 t5
German Shepherd Dog [} 2 6 0
Goldan Retrievar [ [} 9 0
Cocker Spaniel 4 12 5 1]
Rottwailer 2 1 5 0
Shetland Sheepdog 1 4 4 0
Beagla 2 1 2 ]
Lhasa Apso 2 5 2 0
Skih Tzu 2 3 { 0
Sibarian Husky 1 1 2 0
Other bE 52 51 05
*Gift, source was known,

Table 2—Prevalence (%) or cumulative incidence (%)* of
owner-reported signs of disease for pups acquired from var-
fous sources during the first 2 weehs of ownershipt

Privats Pat SPCA/
owner stors Bresder pound
Disense n=712 n=541 n =629 n=202
Persistent cough il 29 5 11¢
Pneumenia 0.5 1 0.3 0.5
Diarchea 17 Fil m e
Intestinal parasites 36 17 b3 kg
Earmites IS 9e [itiad F
Fleas 26 Tiee 15 28
Cangenital
problemss 0.7 25 02 0
Behavicral
problemss k] 3 3 5
*Cumulative incidance of persistent cough, preumonia, and diarhea are
listed; prevalence estimatas are provided for the remaining conditions {sea text],
tPercertages with different superscripts are significantly (P < 0.0 different from
one another, #includes hypodontia, collapsing trechea, pzo- and brachygnathism,
luxating patellas, and cardiac murmurs, §includes aggressiveness, timidity, excas-
sive barking, a1d destructiveness,

iarly, using the likelihood ratio test. Odds ratios
and 95% confidence intervals were estimated for
significant (P < 0.05) risk factors in these multi-
variate models. Pups from private owners were se-
lected as the baseline of comparison among pups
from various sources; data for pups < 7 weeks old
were used for comparisons to other age groups.

Results

Seventy-one eligible hospitals were invited to
participate, of which 67 agreed and were visited.
Sixty-five (91%) of these contributed a total of
2,212 pups. Sixty-eight pups were acquired from
sources {(eg, gilt, stray) other than the 4 sources of

a5

Incidence (%)
4]

el = 0 £
Patztora Breader
Source of pups

Pa avnes

Figure 1—Owner- and veterinarian-reported cumulative in-
cidence of respiratory tract and intestinal tract signs among
pups from various sources. Within the veterinary and owner
data, the frequencies of respiratory tract disease were all sig-
nificandy (F < 0.01) different from one another. The fre-
quency of intestinal tract disease among pups from SPCA/
ounds was significantly (€ £ 0.01) higher than among pups
rom each of the other sources in the owner- and veterinar-
ian-reported data. [J = Owner-reported respiratory tract
signs; [0 = owner-reported intestinal tract signs; @ =
veterinarian-reported respiratory tract signs; [ = veteri-
narian-reported intestinal tract signs; and SPCA = Societies
for the Prevention of Cruelty to Animals.

interest and were excluded from evaluation, leaving
2,144 pups for analysis. The mean number of pups
per hospital was 34, with a range of 2 to 100. The
distribution of pups by cost, sex, purebred status,
and breed varied by their source of acquisition (Ta-
ble 1). Private owners placed their pups in new
homes at the earliest mean age (8 weeks), with pet
stores selling theirs at a mean age of 11 weeks and
the other sources at approximately 9 weeks. Pups
from pet stores were examined by a veterinarian
within a mean of 6 days, 2 to 3 days earlier than
those from other sources.

Owner-reported  signs—The proportions of
pups with respiratory tract, intestinal tract, and par-
asitic diseases differed significantly among the var-
ious sources. Owners reported that more than
one-third of the pups from pet stores had signs of
respiratory tract disease, an incidence almost 9
times higher than that reported for pups from pri-
vate owners (4%); 4 times higher than that for pups
from breeders and more than twice the incidence
of respiratory tract signs reported for pups origi-
nating from SPCA/pounds (Fig 1). The most prom-
inent respiratory tract sign among pups from pet
stores was persistent cough (29%), presumnably as-
sociated with kennel cough (Table 2). The signs
were infrequently associated with serious disease,
however. Only 1% of pups from pet stores had
preumonia and only 6 of 591 (1%) of owners re-
ported fever in conjunction with the respiratory
tract signs.

Signs of intestinal tract disease were signifi-
cantly (P < 0.01) higher among pups from SPCA/
pounds, compared with those for each of the other
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Table 3—Prevalence (%) or cumulative incidence (%)* of
veterinarian-reported signs of disease in pups from various
sources during the first 2 weeks of ownershipt

Private Pt SPCAS
owner store Brosder potnd
Disaase n=72 n=58 n= =202
Persistent cough 07 19 e [
Pneumonia ] 0.2 0 0
Diarchea {all causes) g 1+ 8 %
Diarrhea ol :d &a ]
Inat dietary)
{not parasites}
Parvovirus suspected 0.1 a7 05 0.5+
Intestinal parasites 26 I 16 bras
Rourdworms 2 * 1* 18ec
Hogkwarms 4 * i "
Tapeworms g P2l 3 3
Earmites 2 4 e 1*e
Fleas g+ kg g 10e
Congenitalt 3 L 3 0.5
Hernias
{umbilical and
inguinal) 2 2 Fi 0.5
Ceyptorchidism
[amarg males} 3 2 2 2z
*Prevalence estimates are listed for all parasites and congendal canditians;
for other signs, cumulativa incidencais isted. tincludes hypodantia, stenatic nares,
luxating patellas, prognathism, brachygnathism, varigus limb malfarmations, and
cardiac murmurs,
Sea Table 2 for kay.

sources (Fig 1). Diarrhea was the most prominent
sign of intestinal tract disease reported by owners
(Table 2).

Pups from pet stores had the lowest preva-
lence of intestinal tract parasites, whereas pups
from private owners had a significantly (P £ 0.01)
higher frequency of these parasites, compared with
pups from other sources, with the exception of
those from SPCA/pounds.

Fleas were least commonly reported on pups
from pet stores and breeders, with prevalence es-
timates one-half to two-thirds those from other
sources {Table 2). In contrast, ear mites were more
common among pets from pet stores, compared
with those from private owners and SPCA/pounds.
Other external parasites (mange mites, ticks, chy-
letiella) were rarely reported. Congenital defects
were infrequently identified, and although the
prevalence of perceived behavioral problems
ranged between 3 and 5%, it did not differ signil-
icantly for pups from various sources.

Veterinarian-reported signs/diagnoses—The in-
cidence of respiratory and intestinal tract signs re-
ported by veterinarians were lower than those
reported by owners (Fig 1), but the pattern was the
same. The most common respiratory tract sign in
pups from pet stores was a persistent cough, [re-
quently diagnosed as canine infectious tracheo-
bronchitis (kennel cough). Veterinarians reported
only 1 case of pneumonia (in a pup from a pet
store) among the 2,144 pups in the study.

Diarrhea (without regard to cause) was signif-
icantly (P < 0.01) more common in pups from the
SPCA/pounds than in those from other sources
(Table 3). Diarrhea believed to be unrelated to diet

Or parasites was more common in pups from pet
stores and SPCA/pounds, although the rates were
< 10%. Nine of the 2,144 pups were suspected to
have parvovirus,

Pups from pet stores had intestinal tract par-
asites (roundworms and hookworms) less fre-
quently than those from each of the other sources
(Table 3). The prevalence of intestinal tract para-
sites (particularly of roundworms) was lower for
pups {rom breeders, compared with that of pups
from private owners.

Diagnosis of fleas was less common for pups
from pet stores, whereas diagnosis of ear mites was
more common, compared with that for pups from
private owners and SPCA/pounds (Table 3).

The prevalence of hernias and cryptorchidism
was £ 2% lor pups from all sources and did not
differ by source. Other congenital defects were least
frequently reported in pups from SPCA/pounds;
the difference was significant (P < 0.01), when
compared with pups from pet stores.

Multivariate models of owner- and veterinarian-
reported disease—Purebred status and cost were not
associated with any of the diseases examined. Con-
trolling for age, pups originating from pet stores
had an almost 11 times greater risk of owner-re-
ported respiratory tract signs, compared with pups
from private owners (Table 4). For data reported
by veterinarians, the odds ratio for Tespiratory tract
disease was 18.5. Pups from SPCA/pounds and
breeders were at significantly (P < 0.05) higher risk
of respiratory tract problems than were those from
private owners, but still at significantly (P < 0.05)
lower risk than pups from pet stores. Pups 10 to
12 weeks old were at highest risk of respiratory
tract disease.

The risk factors associated with intestinal tract
signs differed between the owner- and veterinarian-
reported data. In the owner-reported data, male
pups had abour a one-third higher risk vs female
pups, whereas in the veterinary data, there was no
assaciation with sex of the pup.

Risk of intestinal tract disease varied by age dif-
ferently within the various sources of acquisition.
Pups < 6 weeks old that were acquired from SPCA
/pounds had 4.5 times the risk of pups of the same
age coming from private owners; they also were at
higher risk than older pups from SPCA/pounds.
Pups from pet stores were at highest risk of intestinal
tract signs when 10 to 12 weeks old, and were at
significantly (P < 0.05) higher risk than pups the
sare age [rom private owners. Similarly, pups 7 to
9 weeks old from private owners had a significantly
(P £ 0.05) lower risk of intestinal rract signs, com-
pared with pups from each of the other sources.
Intestinal tract parasites increased the risk of intes-
tinal tract signs 2.4 and 3 times in the owner- and
veterinarian-supplied data, respectively.

In the data {rom veterinarians, the risk by age
of intestinal tract disease was the same for pups
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Table 4—Multivariate models of risk factors for owner-reported and veterinarian-reported signs of respiratory and intestinal
tract diseases and intestinal parasites in pups during the jﬂst 2 weehs of ownership

Owror-reported Vatarinarian-reported
Odds Odds
Signs of diseass Risk factor ratio $Bha ratio 5% 0
Respiratory tract® Source
Privata owner 0 - 10 -
Pet store 10.6¢ 6.9t0 164 185t 16.110 337
Breeder FAN 131033 8t 14054
SPFCA/pound L1t 24t0 7.0 7.4t 3Tt 47
Ago
£ 6 weaks 10 - 10
7 to S weeks 09 G610 13 15 G810 27
10 to 12 weeks 17t 1027 25 14t 45
13 to 18 weeks 13 08to 21 17 039t0 32
Intestinal parasitest Source
Privats awner 10t B 1.0 -
Pet store 0.4 .3t0 0.6 0.2t ¢2100.4
Breeder 0.7t 061009 0.6¢ 05t0 0.8
SPCA/pound 08 06t 12 19 D8to 1.3
Age
3 6 weeks 10 - 10 -
7 to 3 weeks 0Tt 0.5to 09 0.7t 0610 1.0
10 to 12 woeks 07t 05ta04 03 06t 1.1
13 1o 18 weeks 0.5t D&t 09 0.6t 03to 0.9
Intestinal tracts Male vs femala 13t 1010 1.6 - -
Intestinal worms 24t 191030 - -
Source X Aga interaction (ses below)
Risk factor Age st acquisition
ot e Odds
Source < b weeks 7 10§ weeks 10to 12 weeks 13 to 18 weeks ratio %o
Private cwner 10 05 0.6 0.7 1.0 -
Pat store 048 1.0 1.6% 11 2.4t 16to 1.8
Breeder 12 1.0 &8 0.8 14 10to 2.1
SPCA/mound 4.5t 14 09 12 30t 181047
Intestinal tract parasites {present vs absent) 36t 22to 4t
Age
< 6 weeks ol 10 -
7 to 9 weeks old 07t D5t 10
19 t6 12 weeks old 0.5t 03t 08
13 10 18 weeks old 05t 0310 0.8
"lIncludes pups with acular and nasal discharge persistent cough, pneumonia, nasal discharge and fever, sneezing or sinus infection (owner reportedy; persistent tough,
kennel cough, upper respiratory tract infection, or pnevmonia (velgrinarian-reparted), 1P < 0.05, $individual intestinal parasites wera not specified by owners; individual spociea
were combined for this analysis of the veterinarian-reported data. Vomiting, diarrhea, {awner-reported) plus parvovirus, enteritis, colitis {veterinarian-reported),
a = confidence interval.

from all sources. Pups from pet stores and SPCA/
pounds were at 2.4 and 3 times greater risk, re-
spectively, than those from private owners. Pups <
& weeks old were at highest risk of intestinal tract
signs.

Pups acquired from private owners were 2.5
to 5 and 1.4 to 1.7 times more likely to have in-
testinal tract parasites, compared with pups from
pet stores and breeders, respectively, after control-
ling for age differences among the groups. Irre-
spective of source, pups £ 6 weeks old had the
highest odds ratio for intestinal tract parasites.

Deaths, euthanasia, returns, and other owners—
The frequency of returns from private owners, pet
stores, breeders and SPCA/pounds was 7, 10, 16,
and 25/1,000, respectively, but these frequencies
were not statistically different. Veterinarians rec-
ommended the return of 2 additional pups ob-
tained from pet stores, but the owners elected to
treat the pups. Both pups were suspected as having
parvovirus and required prolonged treatment; the

pet store selling 1 of these pups paid the veterinary
costs involved. If these pups had been retumed, the
frequency of return for pups from pet stores would
have increased to 14/1,000, but would still not
have been statistically dilferent from the frequen-
cies for other sources.

Death and euthanasia rates also did not differ
significantly among sources. Two pups died acci-
dentally within the first 2 weeks, but were not in-
cluded in the calculations. The total losses from
death, euthanasia, and returns were 8, 20, 19, and
35 (per 1,000) from private owners, pet stores,
breeders, and SPCA/pounds, respectively. The
combined death, euthanasia, and return frequency
was lower (P = 0.05) among pups from private
owners, compared with that for SPCA/pound pups,
but did not differ from those from other sources,
If the frequencies of death, euthanasia, and retumn
are estimated only for pups with reported diseases,
or behavioral or congenital problems (ie, excluding
pups returned for nonhealth reasens), pups from
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pet stores and SPCA/pounds had about equal risk
(22 and 25/1,000 pups, respectively), compared
with approximately 11/1,000 amorig pups from
private owners and breeders. These differences
were not statistically significant. Interestingly, 9
new owners gave their pups away within the first
2 weeks (4, 0, 4, and 1 had acquired the pups from
private owners, SPCA/pounds, pet stores, and
breeders, respectively). The frequency of not keep-
ing a pup for any reason (including death, eutha-
nasia, and rteturn) was not significantly different
among the sources (14, 27, 21, and 35/1,000 for
private owners, pet stores, breeders, and SPCA/
pounds, respectively).

Iliness was the most commion reason for death
and euthanasia, as well as for returning a pup to
its .source. Perceived behavioral problems or con-
genital defects were the other most common rea-
sons for giving up a new pup. Other reasons
included the development of allergies among family
members, too much work, and landlord objections.

Discussion

Data from this study indicated that the risk of
acquiring a fatally ill pup (one that dies or must be
euthanatized) or one that will be returned (for any
reason) within the first 2 weeks of ownership is low
< 4%, irrespective of where it is acquired. Pups
from SPCA/pounds had the highest risk, followed
by those from pet stores and breeders, whereas
pups from private owners were at lowest risk.

Although the risk of respiratory tract disease
was higher for pups obtained from pet stores, se-
tious disease (eg, pneumonia, fever, distemper, or
death) was rare and the incidence did not differ
significantly among sources. Owners reported 6
cases of pneumonia among pups from pet stores,
only one of which was verified by the veterinary
data. Over half of the cases of respiratory tract dis-
ease involved persistent cough, frequently diag-
nosed by the veterinarians as kennel cough.
Diagnoses of kennel cough probably were under-
reported in the veterinary data, because kennel
cough did not appear as a specific diagnosis on the
study form, and veterinarians may have checked
persistent cough without entering 2 more specific
diagnosis in the “other” category. In surveys, open-
ended “other” categories frequently result in un-
derreporting of data.!*

The high incidence of respiratory tract disease
among pups from pet stores was not surprising,
because these pups have been stressed by weaning,
shipping, and handling and then congregated in the
broker’s facility during shipping, and in the pet
store, enhancing both the risk of exposure and in-
fection. Hird et al” also found respiratory tract dis-
ease (specifically kennel cough) to be the most
frequent cause of illness among pups from pet
stores. These investigators reported a frequency of
kennel cough {veterinarian-reported) of approxi-
mately 40% among pups from 1 California pet

store (following 1 after purchase examination) and
30% among pups from another store (within the
first 2 weeks of purchase). Despite differences in
the approach to estimating frequency in our study
vs Hird et al's study, the 31% incidence of respi-
fatory tract disease we observed was within the
range (24 to 35%) observed by Hird et al, and the
19% incidence of persistent cough in our veteri-
narian-supplied data was lower. The frequency of
respiratory tract disease among pups from private
owners in both studies was similar (Hird et al, 1.9%
for kennel cough; our study, 2% for respiratory dis-
ease, and 0.7% for persistent cough). Fortunately,
kennel cough generally is self-limiting and rarely
results in life-threatening complications.!s!” This
was consistent with the low mortality and incidence
of pneumonia among pups from pet stares.

As would be expected on the basis of exposure
and stress, pups from SPCA/pounds had the sec-
ond highest incidence of respiratory tract disease,
followed by those from breeders and, at lowest risk,
those from private owners. These frequencies were
all significantly different from each other, and de-
spite some differences between the owner- and vet-
erinarian-reported data, the trends were the same.

Respiratory tract disease is difficult to prevent
in groups of mammals of most species. Vaccines
against parainfluenza, adenovirus type I, and Bor-
detella bronchioseptica are available and can be used
in young pups to reduce the incidence of respira-
tory tract disease.!® Vaccination of bitches for these
agents shortly before breeding and subsequent vac-
cination with intranasal vaccines (eg, parainfluenza,
Bordetello) of young pups before shipping and after
arrival in the pet store or shelter should reduce the
incidence of respiratory tract disease in pups from
pet stores and SPCA/pounds. Because currently
available vaccines are imperfect and no vaccines ex-
ist for many respiratory tract disease agents (eg,
mycoplasma, reoviruses),!” respiratory tract disease
cannot be completely controlled among pups in
high-risk environments.

Irrespective of the source, pups 10 to 12 weeks
old had the highest risk of respiratory tract disease.
The opportunity for exposure coinciding with loss
of maternal antibodies probably explain this high-
risk period.

The high incidence of intestinal tract disease
among pups from SPCA/pounds and pet stores,
compared with those from private owners, proba-
bly Yeflects increased risk of exposure associated
with aggregating pups from various backgrounds.

Owners reported twice as much intestinal tract
disease as did veterinarians. This probably is be-
cause the owner-volunteered data pertained to the
entire 2-week period {ollowing acquisition, whereas
the veterinary estimates were collected at one point
in time. In other words, most of the veterinary data
represent only signs that were present or reported
by the owner during a single examination (95% of
pups had 1 examination only). Because the exam-
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ination was completed approximately 6 to 9 days
alter acquisition, most of the veterinary data per-
tained to a shorter observation period than that
supplied by the owner. The difference also may re-
flect thresholds for reporting; episodes that the
owners perceived as diarrhea or vomiting of suffi-
cient severity to report may have been unknown or
not considered important enough to be reported by
the veterinarians.

The risk by age of intestinal tract disease was
constant across all sources in the veterinary data,
probably because of the smaller aumber of pups
with intestinal tract signs. In the owner-supplied
data, an age effect was observed and surprisingly,
males were more likely to have had signs of intes-
tinal tract disease than females. The reason for this
latter observation among the owner-reported data
is unknown.

Common causes of vomiting and diarrhea in
pups include diet,'® intestinal parasitism,®9 infec-
tious agents (eg, parvovirus, coronavirus, campy-
lobacteriosis)!*!® and, potentially, stress. A higher
risk for signs of intestinal tract disease among pups
from pet stores and SPCA/pounds was evident,
even after controlling for the presence of round-
worms, hookworms, and tapeworms. The stress of
shipping or moving pups undoubtedly is greater
among pups from pet stores and SPCA/pounds.
Likewise, pups from these sources are more likely
to have experienced changes of diet before adop-
tion and to have been exposed to common infec-
tious agents (eg, coronaviruses, rotaviruses). To
what extent these factors explain the increased in-
cidence of intestinal tract signs in these pups is un-
known. It seems likely, however, that stress,
changes of diet, other parasites, and differences in
exposure all contribute,

As was true for respiratory tract disease, severe
gastrointestinal tract disease was rare, a finding also
reported by Hird et al.” Only 9 cases of parvovirus
were reported among the 2,144 pups; there was no
statistical difference among sources,

The veterinarian-reported data regarding the
prevalence of roundworms were consistent with the
observations of Hird et al,” which indicated a
higher [requency of these parasites among pups
from private owners, compared with those from a
pet store. It should be noted, however, that the
veterinary estimates in our study are almost cer-
tainly underestimates of the true prevalence of in-
testinal tract parasitism, because common methods
of fecal examination in clinical practice do not
facilitate giardial cyst or trophozoite identifica-
tion'®2% coccidial cysts can be easily overlooked?:
and other potentially important parasites, such as
cryptosporidiosis, require special strains for iden-
tification.!® It seems unlikely that the underre-
porting varied by source, however, because the
comparative relationships among sources were
identical in the veterinarian- and owner-provided
data.

Other studies®” in pups from pet stores have
identified prevalence estimates for giardia ranging
between 25 and 46% and for coccidia ranging be-
tween 9 and 18%, suggesting considerably higher
frequencies than were apparent in our study. Find-
ings in the study by Hird et al” also suggested that
pups from pet stores were more likely to suffer
from giardiasis and coccidiosis, compared with
those from private owners. The discrepancies
among studies also may reflect geographic differ-
ences in parasite frequency.

The low prevalence of parasitism attributable
to roundworms, hookworms, and tapeworms in
pups from pet stores vs pups from the other
sources almost certainly reflects the effect of pre-
ventive health programs (anthelminthic treatment).
The prevalence of intestinal tract parasitism among
pups from private owners and even professional
breeders was highest, indicating that veterinarians
need to increase their efforts to educate private and
professional breeders regarding transmission and
prevention of intestinal tract parasites,

Flea control was superior in pet stores and
among breeders, compared with that by private
owners and SPCA/pounds. Although pups from pet
stores had the lowest prevalence of fleas and intes-
tinal tract parasites, the stores had the poorest rec-
ord for ear mite control. Interestingly, pups from
breeders had a prevalence similar to those among
pups from pet stores. The data suggested that
breeders supplying pet stores and selling pups di-
rectly should improve their ear mite control efforts.
On arrival at pet stores, pups with ear mites are
unlikely to complete the necessary treatment regi-
men before sale, even if the mites are identified and
treatment begun. Control efforts, as well as prompt
identification and treatment, could reduce the like-
lihood of sale of pups with ear mites.

Congenital problems were reported rarely by -

the owners, probably because they failed to recog-
nize them or did not consider them of sufficient
importance to mention. Despite a lower prevalence
of hemnias and other congenital abnormalities
among SPCA/pound pups, the prevalence estimates
across sources did not vary statistically,

The congenital malformation prevalence esti-
mates in our study represent minimal estimates; the
estimates are low because many congenital prob-
lems could not be diagnosed in the time and age-
frame sampled, there was underreporting in the
“other” category, and a failure to diagnose condi-
tions (eg, Collie eye anomaly) requiring equipment
or professional expertise that may not be present in
general veterinary practice. Ruble and Hird® re-
ported an overall prevalence of congenital defects
of 15.1% among 1,679 pups presented to a pet
store in 2 2-year period. No comparison was made
to other sources, however. This compares to 7%
for all defects reported in our study.

Although purebred status and cost were not
significantly associated with any of the conditions
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examined in the multivariate analysis, this result
may be misleading, because these factors were
strongly correlated with source and, therefore, dif-
ficult to study independently.

Only clients seeking veterinary care for their
pups, regardless of source, had their pups included
in our study. In a 1987 survey,?® 78% of dog own-
ers (irrespective of the age of the dog) had sought
veterinary care within the past year and 84% had
a veterinarian. It seems likely that the proportion
of owners seeking veterinary care for their newly
acquired pup is higher than 78%, as people in most
sources encourage owrers to have it examined and
vaccinated quickly after acquisition. If the percent-
age of new owners who failed to have their pups
examined by a veterinarian was not too large and
occurred randomly across sources, biased compar-
isons would be unlikely. If, however, owners of
pups from the various sources differentially sought
initial veterinary care, the prevalence estimates and
their comparisons may be biased. One could spec-
ulate, for example, that sick pups from pet stores
were returned directly to the store more {requently
than pups from private owners, or, alternatively,
that expensive sick pups from pet stores were pref-
erentially admitted for veterinary attention before
being returned to the store, compared with pups
from other sources. Other factors such as emotional
attachment, cost of veterinary care, and availability
of free veterinary examinations undoubtedly influ-
enced decisions to return sick pups directly to their
source or to present healthy pups for veterinary
care. Unfortunately, the extent and effect of these
influences on the study results cannot be discerned.

There were few data regarding clients that de-
clined to participate. Despite a request to each
clinic to keep a log of clients declining to partici-
pate, the logs were incomplete, and sporadically re-
turned. Although anecdotal reports suggested that
refusals were uncommon, it was impossible to
quantify client refusals, characterize their reasons
for not participating, and attempt to assess the im-
pact on the results of the study. The data suggested
that the reasons were highly variable (eg, in a
hurry, children present, other pets, “didn’t want
to") and unlikely to have resulted in serious uni-
directional biases.

Some misclassification undoubtedly resulted
between the designation of private owner vs
breeder. The differences in frequency of disease be-
tweert pups from breeders and private owners,
however, were distinct, which suggested that mis-
classification was not common and that real differ-
ences in disease risk existed.

Findings in cur study indicated that there was
not an ideal source from which to acquire a pup.
The risk of serious disease, resulting in death, eu-
thanasia, return, or expensive treatment was low
across all sources, Pups from pet stores were more
likely than those from other sources to have some
signs of illness, particularly a persistent cough, but

were less likely to have common intestinal tract
parasites and fleas. Similarly, pups from SPCA/
pounds came from an environment of higher stress
and exposure, compared with pups from private
owners and breeders, and had a higher commen-
surate risk of disease, although not usually serious.

Health considerations, along with issues of
cost, desire for a purebred dog, desire for a dog
with show quality, proximity of source, guarantees,
and so forth are part of the decision on where to
acquire a pup. Regardless of which source is se-
lected, a prospective owner's first line of defense is
to research the source (eg, asking for names of pre-
vious purchasers, evaluating overall husbandry)
and evaluate the appearance and health of the pup,
its sire and dam (if available) and other litter- or
store-mates. A thorough veterinary examination
should be obtained as soon as possible. Healthy
and unhealthy pups can be acquired from any of
the sources surveyed in this study.
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