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Objectives: Several companies offer saliva and/or hair tests for food and environmental allergies in 

companion animals, but provide no validation of test accuracy. We examined one such hair and saliva 

allergy test to determine whether it could reliably differentiate between a normal dog and an allergic 

dog, and to examine test repeatability.

Materials and Methods: Ten fur and saliva samples were submitted from a known allergic dog and a 

normal, non-allergic dog. Five fake fur samples and water were also submitted to determine 

whether the test could differentiate between a real dog and toy animal. The company performed 

testing for 128 food and environmental allergens. Statistical analyses were performed to determine 

whether the response distribution differed significantly between dogs, using the Pearson chi-square 

coefficient, as well as to determine test–retest reliability by calculating Cohen’s kappa for 

each allergen.

Results: The distribution of test results from samples obtained from allergic, non-allergic or fake dogs 

was not different from that expected due to random chance. Test–retest reproducibility was poor 

to slight.

Clinical Significance: Hair and saliva testing should not be used to diagnose allergies and is not a substi-

tute for veterinary-directed allergy evaluation and diagnostics.

INTRODUCTION

Pet owners commonly present dogs to veterinarians for evalua-
tion of pruritic skin disease (Nationwide 2016). There are mul-
tiple causes of pruritus and dermatitis in dogs and cats, including 
parasitic infestation, skin infections due to bacterial and fungal 
organisms, and hypersensitivity reactions to fleas, food and envi-
ronmental allergens (atopic dermatitis) (Marsella 2013). Skin 
parasites and infections can usually be diagnosed by examination, 
skin scrapings and cytology evaluation, as well as patient response 
to treatment. However, adverse food reactions and atopic der-
matitis require more detailed diagnostic efforts. Adverse food 
reactions are diagnosed by excluding all other causes of pruritus 
and by feeding a prescription or home-cooked novel protein diet 
or a prescription hydrolysed diet with no other foods, treats or 
supplements for a minimum of 6 to 8 weeks, followed by pro-
vocative exposure testing (Kennis 2006, Verlinden et al. 2006, 

Gaschen & Merchant 2011, Marsella 2013, Rosser Jr 2014, 
Olivry et al. 2015). Allergen-specific IgE and IgG serologic tests 
for food allergy are widely available although false-negative and 
false-positive results are common (Mueller & Toshalis 1998, Jack-
son et al. 2003, Bethlehem et al. 2012, Marsella 2013). Atopic 
dermatitis is defined as a genetically predisposed inflammatory 
pruritic allergic skin disease with characteristic clinical features 
and is associated with IgE, most commonly directed against envi-
ronmental allergens (Halliwell 2006, Favrot et al. 2010, Marsella 
2013). Atopic dermatitis has a complicated pathogenesis involv-
ing genetics, altered skin barrier function and immunologic 
abnormalities (Jackson & Mueller 2012, Marsella 2013). No 
definitive test for atopic dermatitis exists; instead, the diagno-
sis is based on history, clinical signs and exclusion of all other 
similar pruritic skin diseases (Jackson & Mueller 2012, Marsella 
2013). Intradermal or serologic allergy testing is then performed 
in order to select ingredients for inclusion in allergen-specific 
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immunotherapy, or, occasionally, to identify allergens for avoid-
ance (Jackson & Mueller 2012, Marsella 2013). Recently, several 
companies have begun offering testing using proprietary analytic 
methods to identify pets with allergies or pets “prone to allergies” 
using analysis of fur and/or saliva samples, which pet owners can 
submit directly to the companies. These tests are undefined and 
unvalidated.

We therefore evaluated the ability of a hair and saliva allergy 
test offered by one company (ImmuneIQ™; VetDVM LLC) to 
correctly identify dogs with and without allergies, by compar-
ing the test results against a veterinary dermatologist’s diagno-
sis. Furthermore, we submitted replicate samples from the same 
allergic and non-allergic dogs to evaluate the repeatability of the 
test results. Finally, we submitted sham samples to determine 
whether the test could differentiate between animal samples and 
non-animal samples.

MATERIALS AND METHODS

Sampling kits were purchased online from the allergy testing 
company (ImmuneIQ™; VetDVM LLC), using a discounted 
online website (Groupon.com). Test kits were mailed by the 
company to the study participants; test kits consisted of two 
small plastic zip-lock bags to secure hair samples and a cotton 
swab to collect saliva samples, as well as a brief submission form 
for the client to provide the name and species of the pet. Two 
veterinary dermatologists collected hair and saliva samples from 
two dogs, one with known allergic dermatitis and the other with 
no history or evidence of allergies. The allergic dog was a 3-year-
old, female spayed Labrador retriever. The diagnosis of food aller-
gies had been obtained using an elimination food trial followed 
by single ingredient food challenges. Intradermal allergy testing 
had identified allergic reactions to multiple environmental aller-
gens (Table 1). The normal dog was a 1-year-old male neutered 
Labrador retriever mixed breed dog. Additionally, fake fur was 
obtained from a toy animal (furred ear of an animal costume) 
and cotton swabs saturated with tap water were submitted. One 
of the investigators (a veterinary dermatologist) microscopically 
examined the sample from the toy animal to confirm that the fur 
was synthetic. No institutional approval was obtained because 
the study posed no risk to dogs or clients. The owners of the two 
dogs provided informed consent for sampling their dogs.

Ten replicate samples from each dog were divided and then 
distributed for sample submission to 10 veterinary dermatolo-
gists, including the authors, in multiple locations across the 
United States. Participants submitted an initial sample for analy-
sis and then submitted a second duplicate sample, under a dif-
ferent patient and client name, approximately 4 to 6 weeks later. 
This provided duplicate data for each dog from each participant, 
and 10 replicates from each dog. Additionally, six samples of fake 
fur and water were submitted from the same toy, by multiple 
veterinarians with six pseudonyms for the “pet,” resulting in six 
replicates for the fake fur and water sample. Therefore, 26 total 
samples (13 pairs of samples) were submitted for analysis: five 
pairs for the healthy dog, five pairs for the allergic dog and three 

pairs for the toy animal (fake fur for hair sample, water as a sub-
stitute for saliva sample).

For each submission, the company then provided results 
for 128 different potential allergens (117 dietary and 11 envi-
ronmental) in a list format, identifying each of the tested sub-
stances as Good/not a problem” (“Things your pet can have and 
is attracted to”) in green, “Neutral” (“Things that are not good 
or bad but acceptable”) in yellow, and “Bad/Problem” (“Things 
your pet should avoid and/or has too much of in his/her system 
(toxicity) or has tested positive for”) in red (Fig. 1).

To examine the accuracy of identifying an allergic dog, we first 
counted the numbers of “Good,” “Neutral” and “Bad” for each of 
the two dogs or the toy animal for each tested allergen and com-
pared the proportions of “Good,” “Neutral” and “Bad” results 
between dogs using a chi-squared test with a Yates correction. 
Because the numbers of samples submitted for each dog and the 
toy animal differed, we then corrected for this by dividing each 
count by the number of samples. To examine the actual propor-
tions, we then summed the corrected proportions to obtain inte-
ger values (rounding where necessary). Our hypothesis was that 
the allergic dog should have a higher proportion of “Bad” results 
than the healthy dogs or the toy animal, that the healthy dog 
should have a higher proportion of “Neutral” results than the toy 
animal and that the toy animal should have exclusively “Good” 
results, or be identified as fake and not analysed.

To examine test–retest reliability, we examined the proportion 
of identical results obtained by each participant from their pairs 

Table 1. Environmental and food allergens identified in 
the atopic dog. Diagnostic evaluation by the veterinary 
dermatologist included an elimination food trial followed 
by single ingredient food challenges, and an intradermal 
allergy test

Environmental Dietary

Red alder Chicken
Elm Pork
Willow Beef
Maple Salmon
Oak mix Rice
Ash Corn
KORT grass mix Carrots
Bermuda Cheese
Sweet vernal grass Bread
Velvet grass
Pigweed
Dock/Sorrel
Lambsquarter
Ragweed
Cocklebur
Kochia
English plantain
Russian thistle
Malassezia
Dermatophagoides farinae
Tyrophagus putrescentiae
Acarus siro
Flea
Staph
Juniper
Tobacco
Sycamore
Mulberry
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of submissions and compared it with a nominal proportion of 
0.5 (being no different from chance).

Finally, we examined whether any potential allergens were more 
commonly identified as “Bad” or “Good” than others, by count-
ing the number of “Good,” “Neutral” or “Bad” responses for each 
allergen across all 26 samples. We hypothesised that whether the 
allergic dog had allergies to certain allergens, then these allergens 
would garner approximately 10 “Bad” ratings on replicate tests. 
Similarly, the healthy dog and toy animal should garner no bad 
ratings (with some minor variability) for any allergens. Substan-
tially more than 10 “Bad” ratings for any allergen would therefore 
be inconsistent with a true allergen identification.

RESULTS

Proportions of “Good,” “Neutral” and “Bad” results did not differ 
between healthy, allergic or fake dogs (P=1.0). Both dogs (hair and 
salivary samples) and the toy animal (fake fur and water samples) had 
26 to 27% of the allergens listed as “Bad,” 27 to 28% of the allergens 
listed as “Good” and 45 to 46% of the results listed as “Neutral.”

We had 1664 individual pairs of results for evaluating agree-
ment (test–retest reliability). Of these, 1063 pairs agreed, while 
601 pairs did not agree. This proportion of agreements differed 
from a nominal proportion of 0.5 (P<0.001). Table S1, Support-
ing Information details proportions of “Good,” “Bad” and “Neu-
tral” results for multiple analyses run on one healthy dog, one 
atopic dog and one fake fur sample.

In the 26 submitted samples, we found that certain potential 
allergens showed a dramatic deviation from anticipated results. 
None of the 26 samples, including the 10 samples from the healthy 
dog and the six samples from the toy animal, had a result of “Good” 
for any of the potential environmental allergens, such as plants. 
Conversely, brown rice had a result of “Good” for 24 of the 26 
submitted samples, and no sample had a result of “Bad” for brown 
rice. Certain dietary protein sources had a high number of “Bad” 
ratings. All of the 26 samples, including the 10 samples from the 
healthy dog and the six samples from the toy animal, had a result 
of “Bad” for cottage cheese, dairy, shrimp, tuna, whey and yogurt.

DISCUSSION

Our study demonstrates that hair and saliva testing fails not only to 
identify allergic dermatitis in dogs, but fails to differentiate between 
animal and non-animal samples, providing essentially identical 
results, regardless of the origin of the sample. Furthermore, particu-
lar allergens appear to be over-represented as “Bad” across all sam-
ples, while others are over-represented as “Good” across all samples.

Our findings are similar to those of previous studies in humans. 
Claims of accuracy of hair analysis for allergies and health or nutri-
tional status have previously been debunked in human medicines 
(Niggemann & Gruber 2004). In a British study, hair and blood 
samples from nine known fish-allergic human subjects and nine 
non-allergic control subjects were sent under different names to five 
laboratories providing allergy testing by  “alternative” methods 

FIG 1. Sample of results provided by hair and saliva allergy testing company
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(including hair analysis in three labs) (Sethi et al. 1987). The major-
ity of the tests did not correctly identify the fish-allergic patients and 
found multiple false positive results. In another study, hair samples 
from two healthy people were sent under assumed names to 13 
commercial laboratories performing multi-mineral hair analysis; 
some of the laboratory claims included being able to use hair analy-
sis results in order to balance body chemistry, reverse ageing, detect 
predisposition to disease and diagnose metabolic problems (Barrett 
1985). Hair analysis results varied considerably between identical 
samples, and six laboratories recommended a range of 1 to 11 dif-
ferent food supplements with the goal to alleviate or prevent dis-
eases such as goitre, uraemia, depression and sugar/alcohol craving; 
further unnecessary diagnostic investigations for “possible patient 
conditions” were also frequently recommended. Interestingly, the 
company evaluated in this study also recommended supplements 
for pet owners to purchase based on testing results.

Saliva testing for allergies in humans is also not a published or 
accepted diagnostic method, and food allergy testing at random 
often leads to misdiagnosis (Unsworth & Lock 2014, Bird et al. 
2015). A careful medical and dietary history and targeted use of 
skin or serologic testing for food allergens can be supportive of a 
diagnosis of food allergy in humans but the gold standard diag-
nosis of food allergy is considered to be a physician-supervised 
oral food challenge (Beyer & Teuber 2005, Boyce et al. 2010, 
Eigenmann et al. 2011, Lieberman & Sicherer 2011, Kattan & 
Sicherer 2015). There are limited data on elevated salivary IgA 
levels in infants as usually being protective against the later devel-
opment of allergic asthma and atopy in most studies (Neffen et al. 
1986, Solé et al. 1988, Böttcher et al. 2002, Fageras et al. 2011, 
Sandin et al. 2011), though in one study, salivary anticasein IgA 
was significantly higher in infants with elevated cord blood IgE 
levels or parents with atopic disease and deemed therefore at high 
risk for future development of allergy (Renz et al. 1990). The 
analysis methods for the company evaluated in our study were 
proprietary and it is unknown if salivary immunoglobulin was 
measured. However, in a recent study of atopic and normal dogs, 
a saliva-based test for food-specific IgA and IgM did not appear 
to be suitable for diagnosing allergy (Udraite Vovk et al. 2017).

A limitation of our study is its small size. Additional sample 
submission, which we had intended to undertake, is no longer 
possible because the allergy testing company evaluated in this 
study has gone out of business. However, our study provides evi-
dence that allergen identification from hair or saliva samples is 
inaccurate and offers results that are no different from chance. 
We found that, regardless of the sample submitted, certain poten-
tial allergens were more likely to be considered “Good” or “Bad,” 
and some potential allergens were identified as “Bad” in 100% 
of submitted samples. This suggests a systematic bias in allergen 
reporting by the company. Additionally, the company’s analysis 
of fake fur and tap water samples provided results that were simi-
lar to hair and saliva samples from a healthy dog and from an 
allergic dog, further suggesting that there is no scientific validity 
to this approach. Together, our results are important because hair 
and saliva testing for allergies continues to be offered by other 
companies to pet owners. Currently, preliminary results (publica-
tion pending) by other researchers have confirmed the inaccuracy 

of these other companies’ tests (Lam et al. 2017, Udraite Vovk 
et al. 2017).

In summary, the results of this study demonstrate that the 
hair and saliva testing for allergies in dogs was inaccurate. It nei-
ther differentiated between an allergic and non-allergic dog, nor 
between a real dog and toy animal. Although both veterinarians 
and pet owners desire a simple and accurate test for allergies in 
animals, hair and saliva testing is not a substitute for veterinary-
directed allergy evaluation and diagnostics.
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