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ABSTRACT ARTICLE HISTORY

Whilst many questionnaires assessing canine behavior exist, characterizations Received 10 June 2024

of behavior are inconsistent. Therefore, this systematic review identified how Accepted 16 June 2026

existing canine behavioral questionnaires characterize dog behavior.

Completed in accordance with PRISMA guidelines, Study characteristics and Cani . )
. . . : . . anine behavior; systematic

eligible questionnaires were extracted for synthesis. Based on previous litera- review: behavior

ture, a behavioral characterization framework was developed consisting of: questionnaire; canine

Temperament, Emotion, Literal behavior related to composition, Literal beha- companions; dog

vior resulting from learning, Literal behavior — other, and Other. Thirty-eight temperament

studies reporting 37 questionnaires were included. ltem coding revealed sub-

stantial variability in how canine behavior was operationalized, with emotion-

based descriptors ranging from 2.3% — 40.5% across groups, and a high

proportion of mixed or uncategorizable items (26.3% — 64.4%), indicating

conflation of observable behavior with inferred traits or emotional states.

This review highlights inconsistency in how canine behavior is defined and

measured, with many existing questionnaires conflating observable behavior

with inferred traits or emotions. The findings emphasize the need for a clearer

conceptualization of “canine behaviour” and development of tools that cap-

ture literal, observable actions rather than human interpretation.

KEYWORDS

A 2023 survey showed that dogs are the most common pet in the UK, with 31% of households
reporting having at least one dog (Shahbandeh, 2024), and an estimated 11 million pet dogs in the
UK (PDSA, 2023). Similar rates of dog ownership at the household level are reported internationally
(World Population Review, 2024). This is unsurprising given the desire for canine companionship
and the widely reported benefits of canine companionship to both humans and dogs (Christian et al.,
2018; Hoffman et al.,, 2018; Hughes et al., 2020; Peel et al., 2010; Powell et al., 2018). However,
human-canine cohabitation can break down for a number of reasons, leading to a concerning
number of dogs being relinquished to shelters and rehoming centers each year (Shelter Animals
Count, 2023). Whilst such relinquishment occurs for many reasons (e.g., death of the human
guardian, financial difficulties, or relocating to residences that cannot accommodate dogs), one of
the most cited reasons for relinquishment is due to perceived canine behavioral concerns (Diesel
et al.,, 2008, 2010; Friend & Bench, 2020; Powdrill-Wells et al., 2021). Importantly, research high-
lights how lay populations appear to make a distinction between “undesirable” behaviors, such as
jumping up, attention seeking, excitability, and “problematic” behaviors such as aggression, destruc-
tive behaviors and chasing (Blackwell et al., 2008) - a categorization that is likely to influence
decisions around relinquishment. Recent research has highlighted variability around what humans
constitute as problematic behavior (Stephens-Lewis et al., 2022) and the extent to which behaviors
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are deemed problematic by guardians (Lord et al.,, 2020). Thus, it is integral to understand what
factors influence these perceptions of dog behavior to improve human-dog relationships and to
reduce the number of relinquishments. Before such research can be conducted, it is important to
first consider how canine behavior is assessed and characterized within the academic literature.

Whilst evidence suggests that lay populations typically refrain from pathologizing dog behavior,
preferring to describe their dog as “excited” and “curious” instead (Shabelansky & Dowling-Guyer,
2016), other research has highlighted the potential misuse of terms such as “Reactivity” in con-
ceptualizing normal canine behavior as problematic (Stephens-Lewis et al., 2022). Moreover, recent
research asking specifically about dog behaviors found that guardians typically referred to their dog’s
temperament or emotions, rather than their literal behaviors, despite being asked to specify literal
canine behaviors (Stephens-Lewis & Schenke, 2023). For example, when asked to report the exact
behaviors their dogs exhibited when approached by an unfamiliar stranger, many participants
reported their dog acting “aggressively” or “happily,” rather than reporting specific behaviors such
as “lunging,” “pulling,” “snapping” etc. This is problematic because it reflects the use of broad
emotional labels rather than specific observable behaviors, and relies on the guardian’s subjective
interpretation of their dog’s actions. Whilst self-reporting high levels of understanding around dog
behavior (Tami & Gallagher, 2009), both lay and professional populations often have limited ability
to identify subtle signs of stress in canine companions (Grigg et al., 2021; Kerswell et al., 2013; Mariti
et al., 2012).

This interchangeable use of concepts reflects the overarching need for clarity when conceptualiz-
ing and discussing canine behavior, particularly the need to separate canine behaviors from human
interpretations. One area where there is a vital need for standardization in definitions relates to
perceptions around dangerous behaviors (something that has been on the rise since the increase in
canine companionship during the recent pandemic; Boardman & Farnworth, 2022; Weng & Ogata,
2023). For example, a clearer distinction between biting and mouthing (Waite et al., 2021) is needed,
which could be the difference between a dog being euthanized or not. This heterogeneity in terms of
the classification of canine behavior and the inconsistencies around human understanding and
perception of such behaviors can make it difficult to accurately and objectively assess and measure
canine behavior.

There are many standardized canine behavioral assessments available within the scientific com-
munity. Such assessments include behavioral tests requiring the manipulation of settings for asses-
sing canine responses to chosen stimuli (Piotti et al., 2022; Serpell & Hsu, 2001; Wilsson & Sundgren,
1997), as well as specifically developed guardian-reported questionnaires (Hsu & Serpell, 2003;
Sheppard & Mills, 2002). However, while such questionnaires aim to develop insight into canine
behavioral traits or responses, the way in which behavior is conceptualized within these is often
inconsistent (Brady et al., 2018). For example, some aim to assess specific postures or observable
behavior (Szabd et al., 2018) such as tail position, some assess more inference-based profiles such as
“temperament” (Bray et al, 2019; Wilsson & Sundgren, 1997) such as “playful,” “personality”
(Svartberg & Forkman, 2002),” or “emotional predisposition” (Sheppard & Mills, 2002) such as
“anxious,” and some are inconsistent in their conceptualization (Hsu & Serpell, 2003). It has been
argued that behavioral tests may provide more objective recordings of canine behavior due to being
reliant on immediate observation as opposed to relying on prior perceptions and/or memories of
a dog’s “typical” behavior (Brady et al., 2018). Yet, the use of questionnaires in assessing canine
behavior are more cost- and time-effective, as well as better able to capture “typical” behaviors, and
assess behaviors impossible to capture within behavioral tests (e.g., aggression toward children).
Given the need for such economically prudent approaches in assessing canine behavior, particularly
in the contexts of shelters and rehoming charities, canine behavioral questionnaires assessing key
facets of canine behavior may be beneficial in generating more information within little time, and
with reduced economic burden. However, given the aforementioned concerns regarding the distinc-
tion of canine behavioral elements (Stephens-Lewis & Schenke, 2023), there is a need to examine the
ways in which these questionnaires define, assess and conceptualize canine behavior.

» o«
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As such, this systematic review aims to identify and assess the ways in which existing canine
behavioral questionnaires characterize dog behavior. Specifically, it addresses the question: “What are
the current behavioural questionnaires employed in assessing literal behaviour in canine companions?”
Whilst there are various methods that can be used to assess canine behavior, the current review focuses
on behavioral questionnaires completed both by owners and professionals, with the following objectives:

e To identify questionnaires assessing literal dog behavior through the systematic review of
published studies aimed at examining the behavior of canine companions.

e To assess how behavior is characterized within these questionnaires through the extraction and
comparison of questionnaire aims and item descriptors.

e To assess the validity (i.e., the accuracy of the measure) and reliability (i.e., the consistency of
the measure, either over time or across raters) of included behavioral questionnaires.

e To identify areas for improvement and make recommendations for future research

Method

This systematic review was completed in accordance with the Preferred Reporting for Systematic
Reviews and Meta-Analyses (PRISMA) statement (Page et al., 2021).

Search strategy

A University librarian with expertise in systematic reviews and a canine behavior specialist assisted
in developing the database search strategies. Databases were systematically searched on March 25
2022. No date, language, or publication-type restrictions were applied but searches were limited to
titles and abstracts. Searches were updated twice (in 2022 and 2026) to capture studies published
during the extended review and peer-review process. Due to changes in database access at the
university, Scopus was not included in the initial search, and the Russian Science Citation Index was
not included in the updated search. Table 1 provides an overview of database search results.

The following search terms were used: ((Canine* OR dog* OR “canis familiaris” OR pup*) AND
(Behav* OR temperament OR personality) AND (measure OR test OR scale)). Given the inter-
changeable use of behavior, temperament, and personality constructs within the literature, the review
team agreed that inclusion of personality and temperament terms would maximize retrieval of
potentially relevant studies.

Eligibility criteria

The primary inclusion criteria for the selection of articles were:

(1) Written in the English language or an English translation available.

(2) Literature that reports canine behavioral questionnaire measures (both objective and
subjective).

(3) Literature that reports on companion canines, as opposed to working canines (who are
usually assessed on working characteristics and above the expectations the general popula-
tion hold for canine companions).

(4) Literature that reports original data (i.e., not a review or meta-analysis) consisting of
observable canine behavior (as opposed to physiological or inferences of behavior) via
a questionnaire.

(5) Literature that reports on the validity or reliability of the behavioral measure.

No exclusions were made based on canine characteristics or test parameters.
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Table 1. Electronic databases searched for relevant literature.

Number of Results

Database Collection
Updated
search
Initial search (25/03/  Updated search (20-24/02/
2022) (November 2022) 2026)
Web of Science Web of Science Core Collection 11,653 1,368
BIOSIS Citation Index 8,959 760
MEDLINE 8,577
SciELO Citation Index 166 1
KCI-Korean Journal Database 118 18
Russian Science Citation Index 73
University Discovery ScienceDirect 5,663 157 1,266
Service
EBSCOhost CINAHL with full text 636 102 374
PsychINFO 4,549 312 1,278
Psychology and Behavioral Sciences 560 51 166
Collection
MEDLINE 670 1,881
Scopus 1,082 3,763

Study selection

Across the initial search and subsequent updates, all titles and abstracts were screened against the
inclusion criteria. For the initial search and first update, screening was conducted independently by
two reviewers, with substantial inter-rater agreement (k=.63; 95.4% agreement). A discussion
between all authors resolved disagreements. Full-text screening for records retained from these
stages was also conducted independently by two reviewers, yielding fair agreement (x =.23; 89.0%
agreement). A discussion between all authors resolved disagreements. For the final updated searches,
records were assessed against the same eligibility criteria, with any uncertainties discussed within the
review team.

Data extraction

Data were extracted from all eligible studies by one author, and approximately 10% were also
extracted by another author. Extracted data included publication details, sample characteristics,
questionnaire characteristics (including the specific construct measured and the questions asked),
and validity and reliability information.

Quality assessment

Study quality was also assessed using the Critical Appraisal Skills Programme (CASP) checklist for
cross sectional and descriptive studies. Studies were assessed against 11 criteria including questions
around study research questions and aims, design and reporting of findings. For example, studies
were rated at high risk of bias for data collection when the measures used were inadequately
described or lacked established reliability/validity. Sample sizes were judged as adequate when the
authors reported numbers sufficient to minimize the likelihood of chance findings based on standard
sample size conventions for observational studies. Two authors completed this independently, with
discussions ensuing until100% agreement was achieved.

Data analysis

The review follows a narrative synthesis approach to summarizing the key characteristics of studies
included. This was completed in accordance with the Joanna Briggs Institute manual for evidence



JOURNAL OF APPLIED ANIMAL WELFARE SCIENCE 5

synthesis (Aromataris et al., 2024). Furthermore, questionnaire items were assessed in relation to the
behaviors they captured. The planned assessment of reliability and validity was not possible due to
insufficient reporting within the manuscripts. Although over half of articles included some reliability
data, reporting was inconsistent and often limited to subscales. Approximately three-quarters of
articles reported a form of validity, but the type and completeness of reporting varied widely. None
reported prospective power analyses.

Behavioral conceptualisation

Following extraction of all questionnaire items from each of the studies included, each item was
assessed alongside a behavior characterization framework and assigned to one category. This frame-
work was developed iteratively based on established conceptualizations of canine behavior within the
field, combined with the constructs represented in the measures identified in the present review and
expert input from the research team. A framework consisting of six core facets of behavior was then
constructed, consisting of:

(1) Temperament/personality: behavior linked to observations made regarding the dog’s gen-
eral disposition trait including aspects of personality. 2. Emotion: behavior observed as
resulting from an emotional response/reaction experienced by a dog due to situation/
stimuli. 3. Literal behavior as related to behavioral composition: behavior associated
with species-typical, genetically predisposed patterns, including elements of the predatory
sequence reinforced during development (as outlined by Coppinger & Coppinger, 2001).
This facet reflects behaviors shaped by evolutionary and biological foundations, rather than
those primarily influenced by learning, emotional inference, or human interpretation. 4.
Literal behavior as a result of learning: behavior occurring as a response to learning either
directly or indirectly. This can include trained behavior as well as behavior dogs have learnt
from experience.

(2) Literal behavior — other: other literal behaviors that dogs display including body language
signals as well as general functional behaviors unrelated to learning.

(3) Other: behaviors stemming from cognitive processes, multiple sources or being human
inferences rather than observed behavior, or which do not align with the five categories
detailed above.

After initial construction by one author, all authors reviewed the framework and refined the
conceptualization. Subsequently, two authors coded the question items against the framework
(agreement between coders was 83.08% and conflicts were resolved between the two authors). One
author reviewed the final coding set for all measures included.

Results
Screening and study selection

Following duplicate removal, 29,109 articles were identified. Following initial screening, 1,349
records underwent secondary screening against the eligibility criteria, resulting in 38 being extracted
(see Figure 1).

Quality assessment

Whilst the quality assessment determined studies had a relatively low risk of bias (see Table 2), there
was some lack of information or clarity around some assessment items. For example, in accordance
with the CASP checklist, four studies did not clearly detail their recruitment processes for
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participants (Canejo-Teixeira et al., 2018, Riemer et al. 2014; Salonen et al., 2021; Szabd et al., 2018).
Additionally, five studies were deemed at a high risk of bias in their data collection measures (Dalla
Villa et al., 2017; King et al., 2016; Salonen et al., 2021; Stevens et al., 2021; van den Berg et al., 2006).
Of the 38 included studies, only 11 reported sample sizes large enough to reduce the likelihood of
chance findings (Boonhoh et al., 2023; Broseghini et al., 2023; Canejo-Teixeira et al., 2018; Csibra,
Bunford, et al., 2024, 2025; Csibra, Reicher, et al., 2024; Mackay et al., 2023; Mondal et al., 2023;
Smith & Mills, 2025; Wauthier & Williams, 2018; Wilkins et al., 2024). The remaining 27provided
insufficient information to assess sample adequacy. Only one study was indicated as being at a high
risk based on analysis rigor (Dalla Villa et al., 2017), and a further study was indicated to be at high
risk for application of results to the local population (Riemer et al., 2013).

Study characteristics: Behaviour examined, design and population

Resource guarding (McGuire et al., 2020), anxiety (Mills et al., 2020), television viewing behaviors
(Montgomery et al., 2025), rank and dominance behaviors (Vékony & Pongracz, 2024) and beha-
vioral addictions (Mazzini et al., 2025) were each considered by a single study. While four studies
focused on aggression (Craig et al., 2017; Dalla Villa et al., 2017; Hsu & Sun, 2010; van den Berg
et al.,, 2006), nine studies considered inattention, hyperactivity and/or impulsivity (Csibra et al., 2022,
2025; Csibra, Bunford, et al., 2024; Csibra, Reicher, et al., 2024; Fadel et al., 2016; Marlois et al., 2022;
Riemer et al, 2014; Wan et al, 2009; Wright et al., 2011), two studies focused on frustration
(McPeake et al, 2019, 2021), one study focused on both anxiety and impulsivity (King et al.,
2016), and another focused on both behavior and temperament (Wilkins et al., 2024). Behavioral
assessment linked to relinquishment and/or adoption was assessed by two studies (Clay et al., 2020;
Mondal et al., 2023), while breeding or place of origin were considered by two studies (von Rentzell
et al., 2022; Wauthier & Williams, 2018) Aspects relating to training and/or learning were assessed
by two studies (Salonen et al.,, 2021; Stevens et al., 2021), while five studies examined cognitive
dysfunction (Madari et al., 2015; Salvin et al., 2011; Schiitt et al., 2015; Smith & Mills, 2025; Szabd
et al., 2018). Finally, five studies considered behavioral problems and behavior assessment in general
(Boonhoh et al., 2023; Broseghini et al., 2023; Canejo-Teixeira et al., 2018; Mackay et al., 2023;
Richard et al., 2025),

One study utilized a randomized control trial design (Mills et al., 2020), 13 studies adopted
a quasi-experimental design (Craig et al., 2017; Csibra et al., 2025; Fadel et al., 2016; King et al., 2016;
Marlois et al., 2022, Mazzini et al., 2025; Richard et al., 2025; Smith & Mills, 2025; Szab¢ et al., 2018;
Vékony & Pongracz, 2024; von Rentzell et al., 2022; Wan et al., 2009; Wauthier & Williams, 2018),
and the remaining 24 studies were correlational. Recruited sample sizes ranged from 13 (Riemer
et al., 2014) to 15,371 (Salonen et al., 2021). Canine behavior was reported by professionals in three
studies (Csibra et al., 2022; Madari et al., 2015; Marlois et al., 2022), although Csibra et al. (2022) also
collected data from guardians. The final 35 studies employed guardian-only reports of canine
behavior. In terms of canine characteristics, 35 studies included samples of mixed sex, with two
studies only recruiting neutered/spayed dogs (Craig et al., 2017; McGuire et al.,, 2020). Two studies
did not report on sex or sexual status (Riemer et al., 2014; von Rentzell et al., 2022). In terms of age,
one study did not report on age (von Rentzell et al., 2022), three studies recruited seniors (Madari
et al., 2015; Salvin et al., 2011; Schiitt et al., 2015), while the remaining 34 studies reported mixed age
samples. Three studies reported breed-specific samples, consisting of German Shepherds (Wan et al.,
2009), Golden Retrievers (van den Berg et al., 2006), and a mix of Border Collies and Labrador
Retrievers (Fadel et al., 2016). While two studies did not report on breed (McGuire et al., 2020; von
Rentzell et al., 2022), 33 studies included mixed breed samples. See Table 3 for an overview of study
characteristics.
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Combined search results

)
c Records identified from
] databases (n = 35,962) )
‘§ Duplicate records removed
= Initial search (March 2022): n = 22,803 (n =6,853)
< Updated search (2022): n = 4,531 —>
% Final updated search (2026): n = 8,628
—
) i
Records excluded
(n=27,687)
Records screened Duplicates (n = 3,404)
n=29,109 ) Not in English (n = 316)
( ) Not reporting (companion) dog behaviour (n = 23,967)
A4
=2 ReEorts sought for retrieval Reports not retrieved
= (n=1,422) (n=73)
o
@
\4
——»| Reports excluded (n = 1,311):
Duplicates (n = 55)
Reports assessed for eligibility Not in English (n = 3)
(n =1 349) Not Companloq Dog (n = 69)
! No Questionnaire (n = 1041)
No reliability/validity (n = 112)
No questionnaire items (n = 31)
—J
Studies included in review
(n=138)

Figure 1. PRISMA flow diagram of search results.

Questionnaire characteristics

Of the 38 studies included, 37 unique questionnaires were deemed eligible and extracted for this
synthesis (see Table 4 for an outline of questionnaire characteristics). Of these questionnaires, 13
were versions of the validated Canine Behavioural Assessment and Research Questionnaire (C-
BARQ), 13 were unpublished/original questionnaires, and a further 11 were validated question-
naires. Of these 11 validated questionnaires, the Dog Impulsivity Assessment Scale (Wright et al.,
2011) was utilized by four studies (Fadel et al., 2016; Riemer et al., 2014; Stevens et al., 2021; Wright
et al., 2011), while two unique versions of the Canine Frustration Questionnaire were used by two
studies (McPeake et al., 2019, McPeake et al. 2021). The Dog ADHD-Rating Scale was adopted by
two studies (Csibra et al., 2022; Wan et al., 2009), the Canine Cognitive Dysfunction Scale used by
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two studies (Salvin et al., 2011; Schiitt et al., 2015), the Canine Dementia Scale was used by one study
(Madari et al, 2015), the Dog ADHD and Functionality Rating Scale was used by two studies
(Csibra, Bunford, et al., 2024; Csibra, Reicher, et al., 2024) and the Lincoln Canine Anxiety Scale
adopted in another study (Mills et al., 2020). Finally, one study utilized modified versions of the
Canine Cognitive Dysfunction Scale, Canine Dementia Scale, and Age-Related Cognitive and
Affective Disorders Scale (Smith & Mills, 2025).

Thirteen versions of the C-BARQ were used across seven studies. Five versions were reportedly
based on Hsu and Serpell’s (2003) PennBARQ (Dalla Villa et al., 2017; Hsu & Sun, 2010; van den
Berg et al., 2006; von Rentzell et al., 2022). A further study (Wauthier & Williams, 2018) cited the
mini C-BARQ (Duffy et al., 2014). Four studies (Boonhoh et al,, 2023; Broseghini et al., 2023;
Canejo-Teixeira et al., 2018; Clay et al., 2020) reported versions based on Dufty and Serpell’s (2012)
version of the C-BARQ. Item numbers varied from 11 (van den Berg et al., 2006) to 78 (Canejo-
Teixeira et al., 2018; Clay et al., 2020), although Canejo-Teixeira et al. (2018) only list 77 items. One
study (Wilkins et al., 2024) reported using two original C-BARQ questionnaires without modifica-
tions, one based on the mini-C-BARQ (Dulffy et al., 2014) and the other based on Duffy and Serpell’s
(2012), pp. 100-item version. One final study (Mondal et al., 2023) reported a version based on
Serpell and Hsu (2005). Thirteen of the questionnaires adopted were self-developed or modified
versions of non-standardized surveys.

Behavioral characterisation: Temperament, emotion, behaviour and inference

Unique items included in questionnaires ranged from eight (McGuire et al., 2020) to 395 (Salonen
et al,, 2021). Individual items underwent coding against a behavioral characterization framework to
determine the behavior facets captured within each questionnaire (see Table 5). The 11question-
naires identified in the review that were based on adaptations or translations of the C-BARQ were
clustered into a single group (hereafter referred to as the modified C-BARQ group), with item-level
coding aggregated to produce an overall average profile across these questionnaires. However,
substantial variation and limited transparency in how these questionnaires reported or operationa-
lized behavioral items raised concerns regarding the extent to which they reflected the original intent
of the C-BARQ. For example, some authors reported providing respondents with additional beha-
vioral descriptors to illustrate specific facets of behavior (Hsu & Sun, 2010; van den Berg et al., 2006;
von Rentzell et al,, 2022), although the nature and consistency of these descriptors were often
insufficiently detailed to permit systematic evaluation of their influence on item coding.

To address this limitation, the original versions of the C-BARQ were additionally independently
extracted and coded: the 100-item C-BARQ (Dufty & Serpell, 2012), the 68-item PennBARQ (Hsu &
Serpell, 2003), and the 42-item mini-C-BARQ (Duffy et al., 2014). One study in this review (Wilkins
et al., 2024) reported using the mini-C-BARQ and 100-item C-BARQ without modifications. As the
authors correctly cited their sources and describe the questionnaires (albeit without mention of
behavioral descriptors), these questionnaires have not been included in the modified C-BARQ
group. While the 68-item PennBARQ was not part of the questionnaires included in the review,
this questionnaire plus the 100-item C-BARQ and mini-C-BARQ were analyzed separately to form
an original C-BARQ comparator group (referred to as the Standardized C-BARQ). This additional
analytic step was undertaken to enable direct comparison between how the C-BARQ was intended to
characterize canine behavior and how C-BARQ-derived questionnaires have been implemented and
reported in practice. A total of 1686 questionnaire items across all three groups were coded against
the framework.

The modified C-BARQ group contained 645 items. Of these, 2.5% assessed temperament (e.g.,
“hyperactive,” “restless”), 40.5% assessed emotion (e.g., “dog acts anxious or fearful towards
a familiar dog”), and 21.6% captured literal behaviors. Within the literal behavior category, 3.5%
reflected behavioral confirmation (e.g., “dog chases cats”), 1.2% learnt behavior (e.g., “dog returns
immediately when called off leash”), and 16.9% other observable actions (e.g., “excessive salivation”
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Table 5. Percentages and standard deviations for questionnaire groupings.

Group 1: CBARQ Modified

(787) Group 2: CBARQ (210) Group 3: Other (831)

Coding Label % (Standard Deviation) % (Standard % (Standard

Deviation) Deviation)
Temperament — response to a(n hypothetical) 2.5 (25) 3.4 (3.6) 25.0 (35.3)

stimuli

Emotion — specific response to a stimulus 40.5 (29.7) 23 (3.2) 4.4 (8.4)
Literal behavior linked to behavior confirmation 3.5 (2.4) 4.4 (0.4) 1.8 (3.4)
Literal behavior linked to learning 1.2 (1.3) 0.8 (0.8) 32(73)
Literal behavior other 16.9 (9.7) 24.7 (7.7) 39.3 (32.0)
Other 35.5 (34.8) 64.4 (7.5) 26.3 (27.1)
Total 100.0 100.0 100.0

when left alone”). Questionnaire items were coded as “other” when the question referenced reflected
temperament or emotion, but definitions or examples were given that referenced literal behaviors,
thereby reflecting a mixed construct. The “other” category was also used if they did not fit the
previous coding categories, resulting in 35.5% being categorized as “other.”

The standardized C-BARQ group contained 210 items coded over the three questionnaires. Of
these, 3.4% assessed temperament (e.g., “Playful, puppyish, boisterous”), 2.3% assessed emotion (e.g.,
“Dog acts anxious or fearful ... . When examined by a veterinarian?”) and 29.9% assessed literal
behaviors. Within the literal behavior category, 4.4% reflected behavioral confirmation (e.g., “Chases
or would chase birds if given the opportunity”), 0.8% reflected learnt behavior (e.g., “When off the
leash, returns immediately when called.”), and 24.7% reflected other behavior such as communica-
tion signals or developmental factors like teething (e.g., “Chewing/scratching at doors, floor,
windows, curtains, etc.” However, 64.4% of items were categorized as “other,” encompassing
behaviors that were uncategorizable or reflected mixed constructs.

The “other” questionnaires group contained 747 items. Of these, 25.0% assessed temperament
(e.g., “Is gentle with small children”), 4.4% assessed emotion (e.g., “Is your dog anxious when it
cannot be with you?”) and 44.3% reflected literal behaviors. Within the literal behavior category,
1.8% reflected behavioral confirmation (e.g., “When on lead my dog will persist in pulling/lunging
towards something he/she would like to chase”), 3.2% reflected learnt behavior (e.g., “My/ this dog
leaves from its place when it should stay.”), and 39.3% reflected other behavior such as commu-
nication signals (e.g., “Whines or barks when left alone at home.”). However, 26.3% were categorized
as “other,” encompassing behaviors that were uncategorizable or reflected mixed constructs.

Group comparisons

There was a clear difference in items assessed as characterizing behavior as emotion over literal
behavior between the modified and standardized C-BARQ groups. For example, whilst only 2.3%
were assigned to emotions in the standardized group, 40.5% of items were assessed as emotion for
the modified C-BARQ group. This discrepancy may relate to the formatting of questions. For
example, for six questionnaires (Boonhoh et al., 2023; Broseghini et al., 2023; Canejo-Teixeira
et al., 2018; Dalla Villa et al., 2017 Questionnaire 1; Mondal et al., 2023; Wauthier & Williams,
2018) it was unclear whether literal dog behavior descriptors were provided for the questionnaires
included in the modified C-BARQ group. Rather, items were seemingly presented as broader
statements such as “My dog shows ... Fear towards strange dogs.” Conversely, within the standar-
dized C-BARQ group such items provided further descriptors, such as “Cowers, Retreats, Hides.”
Whilst some of these descriptors can be labeled as literal behavior such as communication (e.g.,
“Snaps,” “Cowers”) others are dependent on human interpretation (e.g., “over-reacts,” “hard to calm
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down”). Thus, the variable use of such descriptors can help explain the clear differences in how the
two groups characterize canine behavior.

Additionally, across all three groups, many items were coded as “Other” (35.5%, 64.4%, 26.3%
respectively), highlighting the cumulative or multi-faceted nature of some items. For example, rather
than include specific descriptions of canine behavior, some items rely on human inference on the
likes and dislikes of their companion (e.g., ” My dog does not like being left out of activities with
other dogs’), or force synonymity between emotion and behavior (e.g., “My dog becomes aggressive
[growl, snap or bite] if I try to remove an item he/she had”). Other items characterized behavior
based upon the capability of the human in managing their dog (e.g., “My/this dog is excessive,
difficult to control, or if it lunges, it is difficult to hold back”) or recognizing changes in behavior
(e.g., “Is your dog recently showing decreased interest in petting/contact?”). The standardized C-
BARQ, often provided very detailed outlines prior to the presentation of items. However, when
considering the characterization of dog behavior within this, it is evident that temperament (“exci-
table”), inference (“problem behaviours”), literal behavior (“barks or yelps”) as well as other facets,
such as human capability (e.g., the guardian’s ability to manage the behavior), are being drawn upon.
This inclusive framing makes it difficult to determine the exact facet of canine behavior being
assessed resulting in the higher percentage of items being assigned as “Other.”

The “other” questionnaires group included 44.3% of items assessing literal behavior, in compar-
ison to 21.6% for the modified C-BARQ group, and 29.9% for the standardized C-BARQ group.
Such behaviors included behavior deemed to be part of dog confirmation such as the predatory
sequence (e.g., “Chases after small animals”), learnt behaviors (e.g., “My dog will sit on command”)
or other behaviors such as communication signals (e.g., “My dog’s tail is low/between legs”). While
conceptually the behaviors could be inferred as differing based on context, each of these items
presents the literal behavior exhibited, or to be exhibited, by the dog. When comparing the “other”
questionnaires group with the two C-BARQ-related groups, such a difference in literal items can be
partly explained by the mixed nature of the descriptors provided to respondents (as reported above).
This lack of distinctness renders items uncategorizable, even when literal behaviors are seemingly
assessed. Table 5 presents a breakdown by behavior categorization of the average percentage and the
standard deviation of items for each group.

Discussion

This systematic review aimed to examine how canine behavioral questionnaires characterize dog
behavior. Specifically, it sought to identify current questionnaires and evaluate how behavior was
defined within them. Analysis revealed a range of questionnaires employing mixed definitions, often
encompassing cognitive processes, emotionality, temperament, and personality judgments rather
than strictly observable behavior. These inconsistencies highlight a fundamental challenge: without
clear and consistent definitions, researchers’ ability to make accurate and valid observations of dog
behavior is compromised.

Current canine behaviour questionnaires

Studies included a range of behavior-related questionnaires, including behaviors associated with
ADHD, impulsivity or frustration (Csibra et al., 2022, 2025; Csibra, Bunford, et al., 2024; Csibra,
Reicher, et al., 2024; Fadel et al., 2016; McPeake et al., 2019, McPeake et al. 2021; Riemer et al., 2014;
Stevens et al., 2021; Wan et al., 2009; Wright et al., 2011), cognitive dysfunction (Madari et al., 2015;
Salvin et al., 2011; Schitt et al., 2015; Smith & Mills, 2025; Szabé et al., 2018) or behaviors associated
with emotional states such as anxiety and/or fear (Craig et al., 2017; King et al., 2016; Mills et al.,
20205 Salonen et al,, 2021). Other than one study (Schiitt et al., 2015), studies using non-C-BARQ-
related, validated questionnaires clearly appended items included within their surveys. Such clear
reporting was also evident within the studies using unnamed questionnaires (Craig et al., 2017; King
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et al.,, 2016; McGuire et al., 2020; Salonen et al.,, 2021; Stevens et al., 2021; Szabd et al., 2018).
Thirteen questionnaires (Boonhoh et al., 2023; Broseghini et al., 2023; Canejo-Teixeira et al., 2018;
Clay et al., 2020; Dalla Villa et al., 2017; Hsu & Sun, 2010; McGuire et al., 2020; Mondal et al., 2023;
van den Berg et al., 2006; von Rentzell et al., 2022; Wauthier & Williams, 2018; Wilkins et al., 2024)
included some variation or modification of the C-BARQ (Duffy & Serpell, 2012; Duffy et al., 2008;
Hsu & Serpell, 2003).

In contrast to other questionnaires, this review highlighted a number of methodological flaws
within the reporting of the C-BARQ, supporting previous concerns raised by the instrument’s
authors (Duffy & Serpell, 2012). Specifically, many studies modified or omitted questions from the
original questionnaire or cited incorrect versions of the instrument used. This resulted in studies
being excluded due to a lack of clarity around the exact questionnaire items used. While some
included studies were validation studies (Boonhoh et al., 2023; Broseghini et al.,, 2023; Canejo-
Teixeira et al., 2018; Dalla Villa et al., 2017; Hsu & Sun, 2010; van den Berg et al., 2006), assessing the
suitability or validity of an alternative language version of the C-BARQ, others modified the existing
C-BARQ versions for the aims of their work. While these latter studies provided supplementary
materials regarding the questionnaire and its use, data extraction often highlighted inconsistencies
between items reported within supplementary materials, and descriptions provided within the article
itself (Clay et al., 2020; von Rentzell et al.,, 2022; Wauthier & Williams, 2018). As such, it is not
always clear how the authors are using this questionnaire, and, subsequently, how they are char-
acterizing the behavior they are examining. Such misapplication, inconsistent use of terminology and
lack of clarity around the exact items used within studies, compromises the validity of such an
instrument (Cobern & Adams, 2020), as well as the inferences made regarding the behaviors
reportedly assessed (Brady et al., 2018). Thus, it is important that researchers ensure that ques-
tionnaire items are clearly outlined, in detail, for more accurate inferences on canine behavior to be
assessed.

Behavior characterisation

This review highlighted a lack of consistency in how canine behavior is characterized. Definitions of
behavior in the literature are often vague and contradictory (Levitis et al., 2009), further complicated
by the conflation of mechanistic (e.g., jumping, chasing) and explanatory (e.g., cognition, ontoge-
netic processes) accounts, which can lead to an integrated but confusing understanding. As a result,
behavior is frequently represented as a mix of physiological activity, environmental context, and
human interpretation. While some questionnaire items capture observable behaviors directly (e.g.,
chasing, barking, jumping), many combine these with assumptions about cognition or emotion (e.g.,
“barks protectively,” “growls aggressively”). Accurate reporting of such items relies on human
inference, which is known to be limited even among professionals (Grigg et al., 2021; Kerswell
et al., 2013; Mariti et al., 2012) and further complicated by inconsistent guardian expectations (Lord
et al,, 2020; Stephens-Lewis & Schenke, 2023; Stephens-Lewis et al., 2022). Consequently, items
requiring inference may lead to underreporting, overreporting, or misreporting of canine behaviors.

Implications

The inconsistent, vague, and human-dependent characterization and assessment of canine behavior
pose several implications for both research and practice. Firstly, given the inconsistent use of
behavioral facets within the research design and interpretation, it is difficult to make valid conclu-
sions around canine behavior. Authors should clearly outline what facet of behavior they are aiming
to assess, and how they expect to do this (i.e., all items used should be reported within the research).
While human inference or guardian-reported perceptions of temperament, personality, and emotion
can provide valuable information, it is important to explicitly indicate when these approaches are
being employed and to distinguish them from direct observations of behavior.
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Secondly, the reliability of assessing canine behavior is questionable due to the multifaceted ways
in which behavioral questionnaires characterize behavior. Many questionnaires rely on human
inference, requiring respondents to interpret a behavior and assign a label, personality trait, or
emotional predisposition to the dog. This contrasts with the simpler approach of identifying literal,
observable behaviors (e.g., yawning or lip licking). Such an approach would reduce the need to have
an understanding around which behaviors relate to which emotions, traits, or predispositions, and
the biases based on human expectations and experience. This is important because we do need
human reported and inferred approaches to capturing dog behavior (especially given their ease and
economic value). It is important to note, however, that even questionnaires that ask about clearly
observable behaviors may exhibit low to moderate reliability, highlighting the need for careful
questionnaire design and scoring. Recent research has established a potential framework, from
which, clearer assessment, could be based (Stephens-Lewis & Schenke, 2023; Stephens-Lewis et al.,
2022). The Canine Behavior Framework is designed to capture the multi-faceted ways in which
canine behavior is interpreted, comprising three components: (1) canine characteristics, (2) human
expectations, and (3) human capability. These elements reflect the types of items identified in the
questionnaires synthesized in this review. Canine characteristics relate to literal behaviors, including
behavioral confirmation, body language, and trained behaviors, while human expectations and
capability encompass emotional inferences, contextual attributions, and management skills. This
framework could inform the development of a new, multi-faceted questionnaire that separately
assesses literal behaviors, canine traits (e.g., personality, temperament), and human factors. Clear
separation and scoring of these facets would enable more accurate and interpretable measurement of
canine behavior.

Limitations

Although efforts were made to reduce potential biases, there are several limitations to the current
systematic review. Firstly, only studies published in the English language, or with an English
translation available, were included. Thus, the synthesis of behavioral questionnaires may not reflect
questionnaires published in other languages.

Secondly, although we aimed to assess the reliability and validity of behavioral questionnaires,
inconsistent and incomplete reporting prevented this. The lack of standardized practices, including
absent prospective power analyses and minimal discussion of statistical power, raises concerns about
sample adequacy and the risk of Type I and II errors. These issues highlight the need for more
rigorous reporting to improve transparency and reproducibility. Future work should prioritize
adherence to established guidelines for psychometric properties and statistical power.
Furthermore, the interchangeable use of terminology and inconsistent reporting of C-BARQ items
call the construct validity of these questionnaires into question.

Thirdly, this review only included papers explicitly stating that the questionnaire assessed canine
behavior. Due to inconsistent terminology - such as emotions, temperament, or literal behaviors -
this synthesis may not capture all questionnaires assessing literal behaviors. In addition, the
requirement for reported reliability or validity may have excluded some relevant questionnaires.

Conclusion

This systematic review included 38 journal articles and examined questionnaires claiming to assess
literal canine behavior. The synthesis revealed inconsistent characterization, often combining mixed
definitions and relying on human inference and judgment. Variability in the aspects assessed —
including literal behavior, personality, and emotionality — hindered accurate and valid observations.
The review makes two key recommendations: first, to clarify and standardize what constitutes canine
behavior, and second, to develop questionnaires that capture literal behavior without human
inference. While human interpretation and context remain important, explicitly measuring
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observable behaviors (e.g., chasing cats, barking when left, digging in the garden) is essential to
reduce underreporting, misreporting, and overreporting in canine research.
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