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I have been asked by the National Canine Research Council to summarize my 
research findings regarding dog breed identification. My curriculum vitae is 
attached, as are two of the published studies. 

I am a veterinarian with advanced degrees in animal behavior, a life-long owner of 
dogs, and experience as a veterinary clinician, an applied animal behaviorist, and 
shelter veterinarian.  Like many professionals involved with companion animals, I 
have always been struck by the diversity of opinions regarding breed 
identifications of dogs.    

OVERVIEW 

In the early 2000’s I systematically began taking pictures of dogs in animal 
shelters and the cage cards indicating the breeds of those dogs. My intention was 
to conduct a study to determine how often people who looked at these pictures 
were in agreement with each other and with the shelters’ identifications.   After 
collecting hundreds of photos and videos, DNA analysis became available 
commercially for identifying breed compositions of dogs.  So I embarked on 
several studies encompassing breed identification by DNA, shelters/animal 
control agencies, and people in dog related professions or activities.  These 
studies found little agreement between DNA identification of a dog’s breed and 
those of dog adoption agencies or hundreds of people engaged in dog related 
professions or activities.   There also was little agreement among people who 
visually identified dog breeds.   Even when people had access to identification 
resources (dog breed books,   pictorial charts of purebred dogs, and a list of 
names of breeds of dogs), there was no improvement in either matches of visual 
and DNA identification or agreement among people.   

The 20 dogs in these studies were of unknown parentage and had been 
volunteered by their owners to participate in a dog breed identification study.  
Fifty dogs were volunteered by their owners and 40 dogs met the entrance 
criteria to be included in the studies.   The inclusion criteria were that the dogs 
had been acquired from an animal shelter or similar agency, had permanent 
canine teeth (generally not present until 5 or 6 months of age), and were 
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available on specific dates to have a blood sample taken and be video-taped. 
These 40 dogs were distributed into four groups by weight:  20 pounds or less, 21 
to 40 pounds, 41 to 60 pounds, and over 60 pounds.  Five dogs were randomly 
selected from each of these weight groups.  The final 20 dogs were comprised of 
12 spayed females, one un-spayed female, and seven castrated males. Their ages 
ranged between approximately 5.5 months and 12 years, with an average of 4.6 
years.  The dogs had been acquired by their owners 2.5 months to 11.5 years 
prior to the first study and were between six weeks and five years of age when 
adopted.   All of the dogs were residing with their owners in Southern California at 
the time of the first study and had been acquired from 17 different adoption 
agencies in North America. See Figure 1. 

     

     

     

     
Fig. 1 Pictures of the 20 study dogs against a backdrop of 1 foot square grids. 
These dogs of unknown parentage (12 spay females, 1 intact female, 7 castrated males) had 
been acquired from 17 different canine adoption agencies. 

 

The DNA analyses were done by MARS VETERINARY™ laboratories, Lincoln NE. 
Only breeds that comprised at least 12.5% of a dog’s genome (genetic 
composition) were reported by the laboratory.   At the time of the first study, 
MARS VETERINARY™ laboratories indicated that the accuracy of identification of 
F1 (first generation of purebred crosses) crosses was 84 percent.  At the times of 
the second and third studies, the laboratory reported an accuracy rate of F1 
crosses as over 90%. All of the dogs were identified as mixed breeds by the DNA 
analyses.  
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The first published study, Comparison of Adoption Agency Breed Identification 
and DNA Breed identification of Dogs, was conducted in 2008 and appeared in 
the Journal of Applied Animal Welfare Science in 2009. The second study, 
Comparison of Visual and DNA Breed Identification of Dogs and Inter-Observer 
Reliability, was conducted in 2008 and 2009 and published in the American 
Journal of Sociological Research in 2013.  Data of a third study, Comparison  of  
Visual Dog Breed Identifications Without and With the Use of  Identification 
Resources, was collected from 2010-2013, has been analyzed, and is being 
prepared for submission to a peer reviewed veterinary medical  journal.   

STUDY 1 COMPARED THE DNA BREED IDENTIFICATIONS OF THE 20 DOGS TO 
THEIR ADOPTING AGENCIES IDENTIFICATIONS. 

Both the adoption agencies and the DNA Laboratory reported all of the 20 dogs as 
mixed breeds. Of the 20 dogs, the adoption agencies indicated specific breeds in 
16 of the dogs.   Twelve dogs were identified as having one specific breed in their 
make-up; three dogs as having two specific breeds in their make-up, and one dog 
as specific breed and a “type” of dog.   In summary, specific breeds were indicated 
for 16 of the dogs.   The DNA analyses indicated that only 4 of the 16 dogs (25%) 
had a predominant breed in their genomes that matched a breed given by the 
adoption agencies.  DNA analysis did not confirm the presence of breeds 
indicated by the adoption agencies in 14 of the 16 dogs (87.5 %).   Fifteen of these 
16 dogs (94%) had predominant breeds identified by DNA analysis that were not 
indicated by the adoption agencies.   Four of the 20 dogs were only identified as 
“types” of dogs by the adoption agencies:  two “terriers” (DNA analysis did not 
report any terrier in these dogs) and two “shepherds” (DNA analyses did not 
report any German Shepherd Dog in these dogs).  

In summary, the adoption agencies identifications usually did not match 
identifications by the DNA analyses.  For only 25% of the dogs were the adoption 
agencies identifications of a specific breed also identified as a predominant breed 
by DNA; for 87.5 percent of the dogs, the DNA analysis did not confirm one of 
more of the breeds indicated by the adoption agencies, and for 94 % of the dogs, 
the DNA analysis identified breeds not indicated by the adoption agencies.    
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 STUDY 2 COMPARED DNA AND VISUAL BREED IDENTIFICATIONS OF THE 20 
DOGS AND ASSESSED INTER-OBSERVER RELIABILITY (AGREEMENT) OF VISUAL 
DOG BREED IDENTIFICATIONS.  

Data for this study was collected in 2008 and 2009 and published in 2013.   Over 
900 people who were engaged in dog professions or activities viewed quality one-
minute colored video-clips of the 20 study dogs. The data collection sessions were 
conducted at 30 locations and in 11 states in the U.S.  Many of these sites were at 
regional or national meetings.   Information provided by 923 participants was 
analyzed.   The respondents had to have been at least 18 years old, able to read 
and write in English, indicate that they have been asked what breed a dog was, 
provide information regarding their profession or involvement with dogs and 
indicate whether or not their breed identifications were used in record keeping.  
For each of the 20 dogs, the participants were asked if they thought it was 
probably a purebred, what was the most predominate breed of the dog and, if 
possible, what was the second most predominate breed.   

Analysis of the data indicated that the majority of the respondents were in the 
animal care/control or veterinary medical fields. See Figure 2.    Answers that the 
participants thought the dogs were purebred ranged from 2.0 % to 25.4% for the 
20 dogs, an average of 9.2 percent.  (None of the dogs was identified as a 
purebred by DNA analyses.  The laboratory performing the DNA analyses reported 
over a 90% accuracy of F1 crosses).   
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 Fig. 2 - Percent of 923 respondents engaged in each profession/service activity. 

Most respondents engaged in multiple occupations, either sequentially or simultaneously, therefore the 
cumulative percent is over 100 %. AC, Animal care and control or similar agency; VM, Veterinary Medical; 
Vet Tech, Veterinary Technician; Certified Appl Anim Behav, Certified Applied Animal Behaviorist.  

 
Three levels of analyses were performed on the percent of matches between 
visual identification and DNA analyses for each of the 20 dogs.  

 
 • Level 1: (The most stringent category) Visual identification indicated that the 
dog was a mixed-breed AND the most predominant visually identified breed had 
to match at least one of the most predominate DNA Identifications of that dog.   
• Level 2:   Visual identification indicated that the dog was a mixed-breed AND 
the most predominate visually identified breed matched ANY DNA identification 
of that dog.  
• Level 3: (The most lenient category):  Visual identification indicated that the 
dog was a mixed-breed AND EITHER the most predominant breed or the second 
most predominant breed visually identified matched ANY DNA Identification of 
that dog.  
 
The data showed that as the stringency levels for matching decreased, the 
percentage of visual and DNA matches increased. However, the agreement 
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between visual and DNA identification was low at all three levels. At level 1 there 
were no matches of visual and DNA identifications for 25 % of the dogs.  At level 
2 there were no matches for 20% of the dogs.  At Level 3 (the most liberal 
criteria), there were no matches for one dog.   At level 3, fewer than 5% of the 
visual responses matched any DNA for 40% of the dogs.   At Level 3, for only 6 
dogs (30%) did more than 50% of the respondents’ visual identifications match 
any DNA identification.   
 
Agreement among respondents was also very poor. For each dog, Krippendorf’s 
alpha was used to examine the agreement regarding the most predominant breed 
of dog also identified as a mixed breed- yielding alpha=0.23.    For only seven dogs 
(35%) did more than half of the respondents agree what was the most 
predominant breed.  However, DNA breed analysis of three of these seven dogs 
did not match the agreed upon visual identifications.  

In summary, many mixed-breed dogs identified visually as purebreds were 
actually mixed-`breeds.  For only 30% of the dogs did any visual identification, by 
more than half of the respondents, match any DNA identification.    
Agreement of visual identifications of the breeds of the dogs was also poor. Even 
when there was agreement among the respondents, DNA analyses did not always 
confirm presence of the visually agreed upon breed. 

STUDY 3 COMPARED VISUAL AND DNA DOG BREED IDENTIFICATION S WITH 
AND WITHOUT USE OF IDENTIFICATION RESOURCES  

This study addresses a variable not assessed in other studies: Does the use of 
identification resources (e.g., dog breed books, pictorial charts, and list of the 
names of breeds of dogs) influence the visual identification of dogs?   The per 
cent of visual identifications that matched DNA identifications was calculated for 
each of the 20 dogs in two experimental conditions: prior to and with the use of 
identification resources. 

People involved in STUDY 2 were excluded from this study.   The inclusion criteria 
for the participants and the questions regarding the dogs were the same as in 
Study 2. Of the 449 participants who partially or completely filled out the 
questionnaires, 423 met the inclusion criteria for analysis 

Five sets of four dogs were created by random selection from the 20 study dogs. 
Each participant viewed the same set of four dogs in two experimental conditions: 
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without and with the use of resources. The questionnaire was administered in 
two parts which had matching identification numbers and were distributed at the 
beginning of the session. Part A of the questionnaire was comprised of 
demographic questions and questions pertaining to the identification of the dogs. 
Part B asked the same questions pertaining to the dogs as did Part A.  Without 
access to any identification resources, the participants viewed one-minute video 
clips of each dog and were allowed sufficient time to answer the questions.  After 
Part A was collected, identification resources were distributed to each participant. 
The same one-minute video-clip of each of the 4 dogs was shown, followed by 
two minutes of a still-screen images of the dogs, and finally, the original one-
minute video-clip was re-shown. Participants were given all the time they 
requested to answer the questions pertaining to each dog. 

The eligible participants, all of whom were involved in dog-related professions or 
activities (primarily veterinary medical) were classified into two groups; those 
whose opinions were used to assign breed identities for record-keeping purposes 
and those whose identifications were not so used.  Comparison of the percent of 
visual and DNA matches of the two groups (record-keeping and not record-
keeping) in each of the experimental conditions found little to no statistical 
differences between the groups.  There were also few statistical differences 
within either group when comparing the percentage of visual and DNA matches 
without and with access to identification resources.   Participants in both groups 
frequently changed their minds when they had access to resources. However, the 
changed opinions rarely resulted in an increase in the percentage of visual 
matches with DNA breed identification.  With the use of resources, the percent of 
matches was generally lower than without the use of resources.   

 Data of the record-keeping group and non-record keeping group were combined 
to assess inter-observer reliability (agreement among all participants) regarding 
the predominant breed of each of the 20 dogs.   

When exactly the same breed terminology was used both visually and by DNA to 
identify a dog, agreement among participants was low  in both experimental 
conditions and a non-significant difference between the two conditions.   Inter-
observer agreement was also low in both experimental conditions when the DNA 
identifications matched visual identifications of either registered or commonly 
used names of a dog.  Again, there was a non-significant difference between the 
without and with resources experimental conditions.  



8 
 

In summary, was no evidence to suggest that use of dog breed identification 
resources increased matches of visual and DNA identifications or improved 
inter-observer reliability of identification of mixed-breed dogs. There was no 
evidence that opinions of people whose visual identifications are used to assign 
breed identities of a dog in records were more likely to match DNA identifications 
than the opinions of other people involved in dog-related activities whose 
identifications are not formally entered into records.   

 


