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Abstract

Empathy and anthropomorphism, well-established components of the human-pet relationship, are considered to be especially related
to pet animal welfare.We have developed a systematic and standardised approach to explore the effect of the human-pet relationship
on animal welfare, focusing on pet birds. Based on a data set measuring the owner-bird relationship as well as bird welfare, cluster
analysis and multivariate regressions were used to identify empirical types of bird owners and analyse their effect on bird welfare. Five
empirical types of bird owners were identified based on the multi-dimensional relationship between owner and bird which consisted
of: (i) the closeness-appreciating anthropomorphising owner; (ii) the closeness-appreciating socially supported owner; (iii) the anthro-
pomorphising socially supported owner; (iv) the inattentive owner; and (v) the distance-appreciating owner.These differed in terms of
the owner’s tendency to anthropomorphism, the social support the bird provides to the owner, the empathy, attentiveness and respect
of the owner towards the bird, and the bird’s relationship with the owner. In particular, the inattentive type, but also both anthropo-
morphising types, raised serious questions as to the well-being of the pet bird. We found significant correlations to bird behaviour, such
as imprinting aspects, aggressiveness towards humans, conspecifics and other pet animals, as well as behavioural disorders, such as

locomotor stereotypies, courtship behaviour towards humans and feather-plucking.
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Introduction

Companion animal keeping is deep-rooted, historically,
within Western society. Companion animals or pets (the
terms are used synonymously here) are generally kept for
company or entertainment. Approximately 34 million
pets — excluding ornamental fish and animals living in
terraria — live in Germany alone. Around 45% of all
households and 63% of all households with children in
Germany own at least one pet, and 4.8 million of these
animals are pet birds (Industrieverband Heimtierbedarf &
Zentralverband Zoologischer Fachbetriebe Deutschlands
2019). Recently, there has been increasing public interest
in and research activities on human-animal relationships
and their influence on the physical and mental health of
the owner. Only a few studies focusing on the health and
welfare of the animal, however, are available in this rela-
tively new research area, especially in regard to
companion birds (Arluke et al 2015). In order to develop
hypotheses regarding possible effects of the human-animal
relationship on the welfare of companion birds, different
concepts linked to anthrozoology were first considered.

Concepts of human relationships with companion
animals

According to Hinde (1979), a human-human relationship
includes a series of interactions, and the actors are interde-
pendent (Kelley 1997). The characteristics of both individ-
uals influence the relationship, which is always an ongoing
process (Auhagen & Hinde 1997). When using the human-
human relationship as a model for human-animal relation-
ships, scientists must consider that humans and animals may
have different anatomical, physiological, biological and
cognitive skills. It is not possible for humans to fully
capture the perspective of the animal (Nagel 1974). Thus,
the scientific concept of the human-animal relationship is
susceptible to bias.

It has to be noted that there are a variety of relationships
with animals. Thieme (2015) suggested using the term
‘human-animal relation’ in a broader meaning for contacts
between humans and non-human animals, whether these
interactions are beneficial or detrimental, real or symbolic,
factual or fictional, contemporary or historical (Jiirgens
2017), and to reserve the term ‘human-animal relationship’
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for contacts featuring a series of interactions, a continuous
process and interdependent actors. The human-animal rela-
tionship is thus regarded as just one — rather rare — sub-
category of the human-animal relation (Thieme 2015).
Every different relationship between an owner and his or
her pet is further considered to be as unique as the two indi-
viduals involved (Triebenbacher 2006).

Motivation for keeping an animal and the pet animal’s
function for and influence on the owner are important parts
of the human-animal relationship. Various theories exist
including statements on particular aspects of the human-pet
relationship. A pet animal may function as a substitute for
interpersonal relationships (Bonas et al 2000; Adamelli et al
2005; Kurdek 2008; Zilcha-Mano et al 2011), as a family
member (Albert & Bulcroft 1987; Hirschman 1994;
Triebenbacher 2006; Anderson 2014) or friend (Enders-
Slegers 2000; Sanders 2003), as a provider of self-esteem
(Brown 2007), a subject (Blouin 2013; Charles 2014), or a
status symbol (Hirschman 1994). Pet ownership fulfils
certain characteristics of a social role (Netting et a/ 1987) or
social functions (social support) (Peretti 1990; Zasloff &
Kidd 1994; Irvine 2013). Depending on the needs of the
owner, the pet will be embedded into the owner’s social
networks; this defines the role of the pet (Enders-Slegers
2000; Harker et al 2000). Exchange theory states that the
benefits of pet keeping must outweigh the costs (Netting
etal 1987). Attachment theory considers attachment
(Crawford et al 2006; Beck & Madresh 2008; Kurdek 2008,
2009; Zilcha-Mano et al 2011, 2012). All these theories can
potentially lead to hypotheses on the effects of the human-
pet relationship on companion animal welfare. However,
this effect on pet welfare is yet to be addressed in a straight-
forward way thus far.

Human-pet relationships and companion animal welfare

Owner-related factors such as the personality of the owner,
the owner’s socio-demographic features, the interaction
between owner and pet as well as anthropomorphism were
regarded as influencing companion animal welfare. It has
been shown for horses (Equus caballus) that owner person-
alities leading to high levels of empathy were correlated
with better animal welfare conditions (Luna et al 2018).

Humans with a higher level of education and with fewer
friends cared better for their cats (Felis silvestris catus)
(Adamelli et al 2005). In contrast, the quality of life in dogs
(Canis familiaris) has been positively associated with the
number of emotional bonds the owner has to other people
(Marinelli et al 2007). The level of knowledge about the pet
was found to be important for animal welfare. Owners with a
greater general knowledge about guinea pigs (Cavia porcellus)
were better able to identify dental disease in their pets (Norman
& Wills 2016) and cat owners with previous experience cared
better for their cats (Adamelli et a/ 2005).

The effects of physical interaction between owner and pets on
animal welfare can vary. Some physical human-dog contacts
such as petting the dog on its paw or covering the dog’s
muzzle with a hand, were found to be negative stressors for

the pet leading to increased mean heart rates and displace-
ment activities (Kuhne er al 2014). Positive interactions
(talking softly to the dog, gently stroking the dog or scatching
its body and ears) instead led to reduced stress reactions like
decreased mean arterial blood pressure and increased plasma
beta-endorphin, oxytocin, prolactin, phenyl acetic acid, and
dopamine (Odendaal & Meintjes 2003).

Anthropomorphism, defined as the attribution of human
mental and emotional capacities to animals and the assump-
tion that animals act from motives similar to those of
humans (Kidd & Kidd 1987), was shown to be an important
factor. Most of the studies on the relation between anthropo-
morphism and animal welfare have been done with cats,
dogs and horses. There is scientific evidence that animals
can experience emotions and many owners attribute
emotions to their companion animals (Konok et a/ 2015;
Martens et al 2016). Critical or careful anthropomorphism
has been proposed as a means to understand animal
behaviour and establish relationships with animals. When,
however, people inaccurately attribute desires or intent to
their animals, a so-called situational anthropomorphism
might arise including, for example, misinterpreting an
animal’s behaviour or sharing inappropriate food (Anderson
2014). Misapprehensions by humans regarding the
cognitive abilities of animals seem to be one of the main
challenges to animal welfare (Bradshaw & Casey 2007).

Over-humanisation in both dogs and cats, and closer
human-animal bond in cats, were seen markedly less in
owners with normal weight animals as opposed to obese
ones which carry a greater risk of obesity-related disease,
thereby posing a welfare issue (Kienzle et al 1998; Kienzle
& Bergler 2006; Tarkosova et al 2016; Kocabagli et al
2017). On the other hand, anthropomorphism can have
positive effects on the animals. In a study on dogs, partici-
pants with a higher degree of anthropomorphism reported a
greater willingness to adopt dogs and showed more support
for animal rights and welfare than less anthropomorphising
participants (Butterfield et al 2012).

Generalised conclusions on pet-owner relationships,
however, should be avoided and each species or at least
species group should be evaluated separately (Zasloff 1996).
Human relationships with birds are likely to differ fundamen-
tally from those with mammals outlined above, due to birds’
primarily flight reflex-based behaviour (Korbel ef al 2016). It
is thus important to explore owners’ relationships exclusively
to their pet birds and their impact on the birds’ welfare.
Focusing on pet birds and following a sociological approach
(Sanders 2003; Irvine 2008; Tipper 2011), Burmeister et al
(2020) has shown there to be a multidimensional relationship
between birds and their owners which is measurable on a
scale: the owner-bird relationship scale (OBRS). The 21
items of the OBRS belong to four dimensions, which were
obtained via factor analysis (Principal Component Analysis
[PCA]; Fabrigar & Wegener 2012). Item analyses has
revealed a good — almost excellent — internal consistency
of the entire scale with a Cronbach’s alpha value of 0.90. The
four main dimensions of the relationship between owner and
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bird included: (i) the tendency of the owner to anthropomor-
phise the bird (‘bird as human’); (ii) the social support the
bird provides for the life of the owner; (iii) the empathy
(defined as the ability to understand and share the feelings
and emotions of others), attentiveness and respect of the
owner towards the bird; and (iv) the bird’s relationship with
the owner. This scale is used here to investigate how the
human-pet relationship affects animal welfare. Based on this
scale and its dimensions, different types of bird owners will
be distinguished and their relevance for different bird groups
and bird welfare will be demonstrated.

Materials and methods

Study procedure

This study was conducted as an online survey (using ‘EFS
Survey’, Unipark & QuestBack®, Cologne, Germany).
Data were collected in Germany from August to October
2015, as previously described (Burmeister et al 2020). The
survey link to the questionnaire was distributed to bird
owners throughout Germany, who had been contacted
through several sources via the snowball sampling
technique. This non-probability sampling technique was
used to reach as many bird owners as possible because of
the unavailability of any appropriate database, such as a list
of registered bird owners in Germany. Participants were
reached via the internet (social networks, internet forums,
websites, and email discussion groups — all of them about
birds) and conventional methods (veterinary clinics, zoo
shops, bird journals, and in-person groups for bird owners)
with a request for cross-posting and an internet link. After
clicking on the link, prospective participants were provided
with information on the purpose of the study and issues of
data protection on the first page of the online questionnaire.
The bird owners were asked for assistance in a study at a
bird clinic concerning the relationships between humans
and their birds. Once agreement was secured, the question-
naire was undertaken. There is an understanding in German
empirical social research that in 2015 this strategy was
sufficient to ensure the informed consent of the respondent
and thus did not require an ethics review (Kiiper & Merle
2019; Burmeister et al 2020). Participation was anonymous
and sensible data were not collected.

The questionnaire was developed in a focus group by an
interdisciplinary team of four veterinarians and one sociol-
ogist, all of whom were familiar with human-bird relation-
ships in a professional or private capacity. As mentioned
above, the questionnaire contained questions on the
human-bird relationship, which had been used to develop
the OBRS (Burmeister et al 2020) (Table 1). In addition,
questions and items on bird owners (their pet ownership
history, their behaviour if the bird is perceived to be ill,
socio-demographic features such as age, gender, marital
status and education) and their pet birds (species, age, sex,
purchasing cost, housing, socialisation, health, behaviour
and behavioural disorders) were included. With regard to
the bird health status, participants could select one or
multiple options out of the answers ‘generally in good
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health’, ‘repeatedly ill’, ‘chronic disease’, or ‘bird with
handicap.” Questions related to behaviour and behavioural
disorders included aspects of increased aggressiveness
against humans, conspecifics, or other pet animals,
locomotor stereotypies, courtship behaviour towards
humans, and feather-plucking as described in more detail
below. Since the data were collected in Germany, all items
and questions were prepared in German. The complete
questionnaire is available online as Supplementary
Information 1 (see supplementary material to papers
published in Animal Welfare: https://www.ufaw.org.uk/the-
ufaw-journal/supplementary-material). Sampling took
place between August and October 2015.

Participants

The participants comprised 1,444 bird owners (1,092
females, 351 males, one unknown) ranging in age from 16
to 99 years (mean: 40 years). Approximately 87% of the
participants lived in West Germany and Berlin (a portion
which is very similar to the portion of about 85% of the
German inhabitants living in West Germany and Berlin in
2015). Details on the socio-demographics of the partici-
pants are available in Supplementary Information 2 (see
supplementary material to papers published in Animal
Welfare: https://www.ufaw.org.uk/the-ufaw-journal/supple-
mentary-material). A majority of the participants identified
parrots or parakeets (61%; n = 810) as their bird, followed
by ornamental fowl (24%; n = 324) and finches (8%;
n = 104). Other bird groups were far less represented and
included frugivorous birds and lories, raptors and owls,
pigeons and ratites. A large number of the study participants
(69%) reported that they did not breed their birds, less than
1% were commercial breeders, and 30% categorised them-
selves as hobby breeders.

Data analysis

Stata Version 14.0 (StataCorp LLC, College Station, TX,
USA) was used for all data analyses. These included cluster
analysis to identify empirical types of bird owners, descriptive
statistics to give information about differences between the
types of bird owners with respect to the socio-demographics
of the owner and the characteristics of the bird, and multi-
variate regressions that investigate the effect of the owner-bird
relationship on bird welfare. Descriptive statistics of the
responses associated with the welfare problems presented by
various bird groups can be found in Supplementary
Information 3 (see supplementary material to papers
published in Animal Welfare: https://www.ufaw.org.uk/the-
ufaw-journal/supplementary-material).

Cluster analysis to identify empirical types of bird owners

As described previously (Burmeister et al 2020), the ques-
tionnaire included a scale enabling measurement and char-
acterisation of the relationship between pet bird owners and
their birds. Using PCA, four components of the owner-bird
relationship had been identified relating to the tendency of
the owner to anthropomorphise the bird (‘bird as human”)
(Factor 1), the social support the bird provides for the owner
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Table | Mean (* SD) owner-bird relationship scale (OBRS) scores with 21 items obtained by a five-point Likert scale*.
Item Questionnaire item Means (* SD) Factor
number | 2 3 4

| | enjoy playing with my bird 345 (x 1.46) 0.6l 0.13 0.24 0.39
2 | think my bird understands me 295 (£ 1.34) 0.66 0.13 0.10 0.37
3 My bird knows when I'm feeling bad 255 (£ 1.43) 0.66 0.13 0.06 0.38
4 | consider my bird to be a friend 343 (x 1.44) 0.70 0.28 0.21 0.21
5 My bird is an equal member of my family 330 (x 1.48) 0.76 0.18 0.22 0.17
6 Sometimes | wonder what my bird is thinking 383 (x1.36) 0.61 0.13 0.39 —-0.01
7 | can talk to my bird about anything 247 (£ 1.51)  0.69 0.29 0.05 0.09
8 My bird is like a child to me 246 (£ 1.50) 0.72 0.26 0.04 0.09
9 My bird provides structure for my life 326 (£ 1.32) 023 0.71 0.01 0.07
10 Having a bird gives me something to care for 373 (£ 1.25) 0.21 0.73 0.09 -0.03
Il My bird makes me feel needed 328 (x 1.35) 0.37 0.70 0.04 0.05
12 Spending time with my bird makes me forget my problems for a while 3.60 (+ 1.37)  0.17 0.68 0.12 0.13
13 | feel relaxed/more confident because of my bird 392 (x1.12) 0.10 0.69 0.15 0.16
14 | feel distressed when my bird is ill and | see it suffering 4.62 (£ 083) 0.10 0.22 0.60 0.07
15 When my bird is ill it is my duty to care for it 492 (x041) -0.13 0.17 0.60 0.10
16 | pay attention to my bird’s body language 461 (x0.75) 0.24 0.04 0.68 0.09
17 My bird has its own unique personality 4.65 (x081) 037 0.05 0.64 0.10
18 My bird is a sensitive being with its own needs 4.75 (£ 0.63) 0.23 0.04 0.71 0.0l
19 My bird actively tries to be close to me 333 (x1.41) 0.24 0.13 0.10 0.79
20 My bird always keeps a little distance from me 326 (+1.38) 0.14 -0.02 —0.01 0.80
21 My bird ignores me 396 (£1.22) 0.18 0.08 0.07 0.77

Rotated sum of squares loadings
% variance
Cronbach’s alpha sub-scales

Cronbach’s alpha scale

4.33 292 2.47 2.46

20.7 13.9 11.8 1.7

0.89 0.80 0.71 0.76
0.90

Translated into English, the original German formulation is given in Burmeister et al (2020).

* | strongly disagree to 5 strongly agree;

Factor loadings after Principal Component Analysis with varimax rotation are shown with factor loadings above 0.5 shown in bold.
Results based on questionnaires of 1,444 bird owners.The four factors were labelled ‘bird as human’ (Factor I),‘social support’ (Factor 2),
‘empathy, attentiveness, and respect’, (Factor 3) and ‘relationship of the bird towards the owner’ (Factor 4).

(Factor 2), the owner’s empathy, attentiveness and respect
towards the bird (Factor 3) and the bird’s relationship with
the owner (Factor 4). As shown in Table 1, eight of the 21
items of the OBRS showed high loadings on Factor 1, five
items showed high loadings on Factor 2, another five items
showed high loadings on Factor 3, and three items showed
loading on Factor 4. These loadings determine how the
factors were grouped (or defined).

Now, in the investigation presented here, the four factors
found by PCA were used as variables to examine whether

empirical types of bird owners can be identified using cluster
analyses (Everitt ef al 2011). The aim was to identify types
with the following attributes: high internal homogeneity and
low external heterogeneity using pre-defined variables.

Prior to starting the central parts of the cluster analyses,
outliers were removed from the sample. The outliers were
recognised using the single-linkage method, which identifies
outliers as single clusters by comparing nearest neighbours. In
total, nine participants were removed, resulting in a final
sample of 1,338 cases as a basis for the first cluster analysis.
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L2 squared dissimilarity measure
Dendrogram based onWard procedure (squared Euclidean distance-L2 measures) and using standardised scores (mean 0; standard deviation |)
of the four factors identified in Principal Component Analysis. These factors were used as variables in the cluster analysis. The figure shows the
last six steps of the clustering process. Prior to this step there are 30 clusters of different size (y-axis). During these six steps the dissimilarity
of the clusters increases as indicated by the L2 squared dissimilarity measure (x-axis). Gn denotes numerically labelled clusters, n denotes the

number of observations in each cluster Gn.

In the first step of the cluster analysis, Ward’s hierarchical-
agglomerative clustering procedure (using squared Euclidean
distance-L2 measures) was applied. We used standardised
factor scores (mean 0; standard deviation 1) of the factors
identified in PCA and therefore considered large distances
more than smaller ones through the process of squaring. To
determine graphically the optimal number of clusters, a
dendrogram was constructed and we found that the number of
clusters should be expected to vary between one and seven.
Considering the large distances to the nearest neighbour, the
five-cluster solution seemed especially suitable (Figure 1).
Additionally, we used a common method for selecting the
optimal number of clusters, the Calinski/Harabasz criterion
(Calinski & Harabasz 1974) using the local maximum of the
pseudo F-statistic. The Calinski/Harabasz criterion also
preferred a five-cluster solution (Table 2).

For the second step, a non-hierarchical k-means clustering
procedure was applied. The cluster centres derived from
Ward’s method (Everitt ef al 2011; p 77-79) were used as the
initial cluster centres. This procedure searches for groups that
minimise a global measure of internal heterogeneity based on
a Euclidean metric using a pre-defined number of groups.
The k-means clustering also identified five types of similar

bird owners — differing in their relationship to the bird and
the bird’s proximity-seeking behaviour towards the owner —
and confirmed a five-cluster solution supported by the
dendrogram and the Calinski/Harabasz criterion.

Stability of the empirically identified types

To decide whether the five-cluster solution may be regarded
as a robust result, several procedures were used. Two are
especially relevant for the stability of the empirical types.
First, we addressed the micro-variability and macro-
stability by analysing fictive migratory movements between
individuals from k-means to Ward clusters. The results
indicated that there are some meaningful migratory
movements but also a stability level of 63 to 89% of same
assignments to the empirical types.

Second, we took the additional step of performing a
content-related stability test using distribution diagrams and
histograms. This enabled us to address the question of the
superiority (beyond the Calinski/Harabasz criterion) of the
five-cluster solution over a four-cluster solution that would
also give a meaningful interpretation of the results, again
using migratory movements. The four-cluster solution was
shown to be less stable than the five-cluster solution.
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Table 2 Calinski/Harabasz pseudo F-statistics to determine
the optimal number of clusters.

Number of clusters Calinski/Harabasz pseudo F

2 214.44
3 243.89
4 280.59
5 292.49
6 280.72
7 264.62
8 249.83
9 236.32
10 226.26
I 219.53
12 214.16
13 210.13
14 207.72
15 203.64

Descriptive analysis of the empirically identified types

To describe differences between the identified empirical
types of bird owners with respect to the socio-demographics
of the bird owners and characteristics of the bird, we used
measures of central tendency and dispersion. To test for
differences between the clusters, we applied mean compar-
isons such as UNIANOVA, the Kruskal-Wallis test (H-test)
and post hoc tests (Scheffé test, Tamhane-T2 test),
according to the properties of the dependent and indepen-
dent variables. In order to be regarded as robust, the results
were first calculated for Ward’s clustering and then
confirmed for k-means clustering.

Multivariate regressions of the effect of the owner-
bird relationship on bird welfare

To address the question of whether the dimensions of the
OBRS and the identified empirical types are correlated with
bird welfare, a five-point Likert scale was integrated into the
questionnaire (never, rarely, sometimes, frequently, very
frequently or as a further option: no assessment possible) to
measure the agreement of the bird owners to a list of state-
ments. These statements were related to bird welfare, and we
expected that they were correlated with our scales and
empirical types as dependent variables. Firstly, we queried
whether a bird behaves aggressively towards humans, other
birds and other pet animals. Secondly, we asked whether
birds exhibit locomotor stereotypies (item ‘The bird always
performs the same recurrent movements’) and courtship
behaviour towards humans. Thirdly, we questioned whether
feather-plucking occurred. Since courtship behaviour
towards humans and feather-plucking do not appear equally

in all bird species included in this investigation as behaviour
disorders, these questions were evaluated only for parrots and
parakeets, finches and frugivorous birds, and not for the other
bird groups (raptors and owls, pigeons, ornamental fowl and
ratites). We then conducted multiple linear regressions (Fox
1997) and examined a correlation with the dimensions of the
OBRS and the empirical types as central independent
variables. A linear regression requires that the dependent
variable can be regarded as quasi-metric. Quasi-metric
requires in the present case at least five ordered categories.
The independent variables can be either metric or categorical.
The assumptions were met. We computed models without
control variables except for the bird group. We also estimated
a multiple linear regression model on courtship behaviour
towards humans. Control variables of this analysis included
co-housing (reference: ‘Kept alone without contact with other
birds’), bird age, purchasing price of the bird: more than €56
(reference: ‘Below €56 or unknown’), bird group: parrots and
other parakeets (reference: ‘All other bird groups except for
ornamental fowl”) (for those, the questions on courtship
behaviour and feather-plucking were not included in the
analysis), husbandry condition: bird room or outdoor aviary
(reference: ‘Everything else”), age of the bird owner (metric),
bird: chronic disease (reference: ‘No chronic disease’) and
the four dimensions of the human-bird relationship (metric).

Results

Empirical types of bird owners

Based on the four dimensions of the owner-bird relationship,
the tendency of the owner to anthropomorphise the bird (‘bird
as human’) (Factor 1), the social support the bird provides for
the life of the owner (Factor 2), the owner’s empathy, atten-
tiveness and respect towards the bird (Factor 3), and the
bird’s relationship with the owner (Factor 4) (Burmeister et a/
2020), empirical types of bird owners were identified; char-
acterised by a specific combination of these four dimensions.
The five types of bird owners represented by the five Ward’s
clusters including mean (+ SD) and variance for the items that
refer to these dimensions can be found in Table 3. A corre-
sponding table for the k-means clustering is available from
the authors on request. The numbering of clusters in the Ward
and k-means procedure differed for technical reasons. Both
procedures revealed a similar but not identical cluster-classi-
fication of the bird owners into five clusters (types of owner-
bird relationships) (Table 4) and showed qualitatively similar
patterns. Only cluster 1, /1, ~and cluster 5, /3,
showed a difference > 0.3 in the mean of the dimension ‘bird
as human’. Likewise, only cluster 2., /4, = showed a
difference > 0.3 in the dimensions ‘social support’ and ‘bird’s
relationship with the owner’. There were distinct differences
between the five types of owner-bird relationships regarding
the underlying dimensions (Table 3, Table 5, Figure 2).

The closeness-appreciating anthropomorphising owner

Members of this cluster (Ward cluster 1/k-means cluster 1)
showed above average (Ward) or average (k-means) means for
the dimension ‘bird as human’ (Ward 0.49/k-means 0.06).

© 2022 Universities Federation for Animal Welfare

https://doi.org/10.7120/09627286.31.1.012 Published online by Cambridge University Press


https://doi.org/10.7120/09627286.31.1.012

Owner-bird relationship and pet bird welfare 143

Table 3 Ward clusters (five-cluster solution) representing the types of bird owners including mean (* SD) and variance
for the items that refer to the four dimensions which characterise the five owner types.

Ward cluster Factor

Bird as human Social support Empathy, attentiveness respect Bird’s relationship with owner

[ Mean (£ SD) 049 (£ 057) —0.79 (% 0.87)
N 264 264

2 Mean (+ SD) —1.04 (+ 0.58) —0.00 (+ 0.79)
N 258 258

3 Mean (+ SD) 079 (+ 0.60)  0.69 (+ 0.54)
N 417 417

4 Mean (+ SD) —031 (+ 1.10) —0.21 (+ 1.08)
N 89 89

5 Mean (+ SD) -0.58 (+ 0.70) —0.16 (+ 1.05)
N 301 301

Total Mean (% SD) -0.01 ( 0.99) 0.01 (% 0.99)
N 1,329 1,329

0.34 ( 0.40) 0.72 (% 0.65)
264 264

0.08 (+ 0.75) 0.65 ( 0.59)
258 258

0.05 (+ 0.43) 0.03 (+ 0.83)
417 417

~2.38 (+ 0.86) ~0.36 (+ 0.86)
89 89

0.43 (+ 0.59) ~L11 (£ 0.69)
301 301

0.04 (% 0.88) 0.00 (% 1.00)
1,329 1,329

They were characterised by far below average values
regarding ‘social support’ (Ward —0.79/k-means —1.07) and
above average values for ‘empathy, attentiveness and respect’
(Ward 0.34/k-means 0.39). In addition, they displayed
strongly above average means for ‘bird’s relationship with the
owner’ (Ward 0.72/k-means 0.78) (Table 3).

Typical for this type was the below average function of
social support. The Ward procedure showed above average
values for anthropomorphism, whereas the k-means
procedure resulted in only average values for this. The bird
displays an above average level of proximity-seeking
behaviour towards the owner who, in turn, shows above
average empathy, attentiveness and respect towards the bird
(Figure 2). In the manifestation of the bird’s relationship
with the owner, this type was similar to the type reported
next. To clearly distinguish both types we chose the
dimension ‘bird as human’ as the second part of our label,
even though strictly speaking it is only relevant for the Ward
procedure. We therefore decided to name this type
‘closeness-appreciating anthropomorphising.’

This owner type was predominantly female (Table 5). Only
18.6% (Ward) or 22.3% (k-means) of these bird owners were
males. The mean age was 41.4 (Ward) or 42.5 years (k-
means). The owner was more likely to be married or living in
a civil union, with a net income of about €2,000-3,000 per
month. This type was dominated by individuals with upper
secondary education. The highest educational qualification
achieved by these owners was the Abitur (equivalent to the A-
level). They lived in urban areas, and the value of the reported
bird was most often €20. This bird was often a parrot or
parakeet, most commonly a budgerigar.

The closeness-appreciating socially supported owner

The owners in this cluster (Ward cluster 2/k-means
cluster 4) were characterised by strongly below average
means for ‘bird as human’ (Ward —1.04/k-means —1.09).
They showed an average value for the Ward procedure, but
an above average mean for the k-means procedure with
regard to ‘social support’ (Ward 0.00/k-means 0.62).
‘Empathy, attentiveness and respect’ displayed average
means (Ward 0.08/k-means 0.15) and the ‘bird’s relation-
ship with the owner’ showed above average values
(Ward 0.65/k-means 0.32).

This type was characterised by below average means for
anthropomorphism. As with the closeness-appreciating
anthropomorphising owner described above, this type
showed above average means for the bird’s relationship
with the owner. The other two dimensions had average
manifestations, except social support which was above
average. To distinguish this type from the previous one we
therefore chose the dimension of social support, although it
was only valid for one procedure (Figure 2). Consequently,
we named it ‘closeness-appreciating socially supported.’
Again, these owners were predominantly female. This type
was more likely to live in a rural area and more likely to
keep ornamental fowl (for more details, see Table 5).

The anthropomorphising socially supported owner

People from this type of cluster (Ward cluster 3/k-means
cluster 5) showed above average means for ‘bird as human’
(Ward 0.79/k-means 0.86) as well as for ‘social support’ (Ward
0.69/k-means 0.62). They had average means for ‘empathy,
attentiveness and respect’ (Ward 0.05/k-means 0.07). The
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Table 4 Assignment of bird owners to clusters: comparison of the results of Ward and k-means procedure.

K-means Ward cluster Total
cluster | ) 3 4 5
| 177% 66 3 0 24 270
65.56* 24.44 I.11 0.00 8.89 100
67.05% 25.58 0.72 0.00 797 20.32
2 | 18 3 79* 8 109
0.92 16.51 2.75 72.48%* 7.34 100
0.38 6.98 0.72 88.76* 2.66 8.20
3 12 2 41 2 207* 264
4.55 0.76 15.53 0.76 78.41% 100
4.55 0.78 9.83 2.25 68.77% 19.86
4 7 168* 29 3 60 267
2.62 62.92% 10.86 1.12 22.47 100
2.65 65.12% 6.95 3.37 19.93 20.09
5 67 4 341* 5 2 419
15.99 0.95 81.38% 1.19 0.48 100
25.38 1.55 81.77% 5.62 0.66 31.53
Total 264 258 417 89 301 1,329
19.86 19.41 31.38 6.70 22.65 100
100 100 100 100 100 100

In each cell of the table, the number of participants (n) (first line), the percentage of owners according to k-means (second line) and
the percentage of owners according to Ward (third line) are given.The clusters that comprised the highest percentages of owners are
asterisked. Reading example (Ist row/lst column): n = |77 bird owners are assigned to Ward cluster | and k-means cluster |, which is
65.56% of all bird owners who are classified as belonging to k-means cluster |, or 67.05% of all bird owners who are classified as belonging

to Ward cluster |; asterisks indicate stability of the cluster solution.

Ward procedure showed average values, and the k-means
procedure displayed slightly above average values for the
‘bird’s relationship with the owner’ (Ward 0.03/k-means 0.22).

More often than the other types, this type of owner saw his or
her bird as a friend or member of the family and agreed with
the item stating ‘I think my bird understands me.’
Furthermore, the bird more often provided social support.
Empathy, attentiveness and respect for the bird were average.
The bird sought neither proximity nor distance from the
owner. The chief dimensions were therefore ‘bird as human’
and ‘social support’ (Figure 2). Consequently, this type was
labelled ‘anthropomorphising socially supported.’

Owners of this type were also predominantly female. They were
more likely to be younger, unmarried, with a lower income and
GCSE-level education. They often lived in an urban area, and
their bird type was most likely to be a parrot or parakeet, most
often a budgerigar (for more details, see Table 5).

The inattentive owner

Owners of this cluster (Ward cluster 4/k-means cluster 2)
were characterised by below average means for ‘bird as
human’ (Ward —0.31/k-means —0.55), ‘social support’ (Ward
—0.21/k-means —0.34) and ‘bird’s relationship with the
owner’ (Ward —0.36/k-means —0.30) as well as considerably
below average means for ‘empathy, attentiveness and
respect” (Ward -2.38/k-means —2.20).

This type had nothing in common with the other four
types. It was characterised by below average values for all
four dimensions. More particularly, the owner had hardly
any empathy, attentiveness or respect for the bird
(Figure 2). Apparently, the owner did not see his or her
bird as a sensitive living being. This type was therefore
labelled ‘the inattentive owner.’

In terms of absolute numbers, equal numbers of females and
males were allocated to this type. In relation to the study
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Table 5 Socio-demographic features of the bird owner and the bird.

145

The closeness-
appreciating

The closeness-

appreciating socially

The anthropomorphising The inattentive The distance-
socially supported owner owner

appreciating

anthropomorphising supported owner owner
owner
Gender Female; Female; Female; Female; Female;

Mean age (years)

Marital status

Net household
income per month

81.4% (Ward)
77.7% (k-means)

41.4 (Ward)
42.5 (k-means)

Married or living in a
civil union

€2,000—€3,000

Highest educational A-level or level 3

qualification

Place of residence
in Germany
(east/west)

Residential area
(rural/urban)

Value and species
of the reported

equivalent

West;
87.9% (Ward)
91.9% (k-means)

Urban;
63.7% (Ward)
61.9% (k-means)

Up to €20; parrot or
parakeet, most often

73.2% (Ward)
70.0% (k-means)

40.9 (Ward)
40.3 (k-means)

Married or living in a
civil union

€1,000—€3,000

A-level or level 3
equivalent

West;
90.0% (Ward)
87.6% (k-means)

More rural;
51% (Ward)
51.4% (k-means)

Up to €20; ornamental
fowl

83.7% (Ward)
84.0% (k-means)

37.3 (Ward)
37.4 (k-means)

Unmarried

€1,000-€2,000

GCSE or
level 2 equivalent

West;
87.1% (Ward)
85.9% (k-means)

Urban;
63.8% (Ward)
66.6% (k-means)

Up to €20; parrot or
parakeet, most often

48.3% (Ward)
50.5% (k-means)

42.5 (Ward)
41.5 (k-means)

Married or living
in a civil union

Bimodal with

72.8% (Ward)
80.0% (k-means)

39.4 (Ward)
38.8 (k-means)

Married or living
in a civil union

€1,000—€2,000

€1,000-€4,000 resp (Ward)
€5,000 and more €1,000—€4,000

A-level or

(k-means)

A-level or

level 3 equivalent level 3 equivalent

West;
80.9% (Ward)
82.6% (k-means)

More rural;
51.1% (Ward)
53.7% (k-means)

Up to €20;
ornamental fowl

West;
86.0% (Ward)
85.6% (k-means)

Urban;
60.8% (Ward)
64.0% (k-means)

Up to €20; parrot
or parakeet, most

bird budgerigar budgerigar often budgerigar
Figure 2
Cluster 1 Cluster 2 Cluster 3
14
a2
0- —_:J:I -—_I:I
-1
i
—23
=
©
S Cluster 4 Cluster 5
1 -
09 e ] -_:I|:|
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5
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I Bird as human

Empathy, attentiveness
and respect

B Social support

Relationship of the bird
towards the owner

Graphical representation of Ward clusters (five-cluster solution). Factor scores were standardised (mean 0; standard deviation ).
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Table 6 Distribution of bird species groups to different owner types (according to Ward clusters).

Ward Bird group
cluster
Parrots and Frugivores Finches Raptors Pigeons Ornamental Ratites Total (%)
parakeets and lories and owls fowl
| 217 (26.79%) 4 (30.77%) 5 (4.85%) 7 (20.59%) 3 (7.89%) 28 (8.48%) 0 (0%) 264 (19.86%)
2 89 (10.99%) 3 (23.08%) 13 (12.62%) 14 (41.18%) 10 (26.32%) 129 (39.09%) 0 (0%) 258 (19.41%)
3 313 (38.64%) 4 (30.77%) 20 (19.42%) 9 (26.47%) Il (28.95%) 59 (17.88%) I (100%) 417 (31.38%)
4 25 (3.09%) 0 (0%) 16 (15.53%) | (2.94%) 3 (7.89%) 44 (13.33%) 0 (0%) 89 (6.70%)
5 166 (20.49%) 2 (15.38%) 49 (47.57%) 3 (8.82%) Il (28.95%) 70 (21.21%) 0 (0%) 301 (22.65%)
Total 810 (100%) 13 (100%) 103 (100%) 34 (100%) 38 (100%) 330 (100%) 1 (100%) 1,329 (100%)

In each cell, the number and the percentage of owners keeping birds of this group (in brackets) are given.The owner types of the Ward clusters
were named ‘The closeness-appreciating anthropomorphising owner’ (cluster ), The closeness-appreciating socially supported owner’
(cluster 2),‘The anthropomorphising socially supported owner’ (cluster 3), ‘The inattentive owner’ (cluster 4) and ‘The distance-appreciating

owner (cluster 5).

participants, male owners were over-represented with
14.7/17.4% of the male owners assigned to this cluster, but
only 4.2/5.4% of the females. The income of this owner
type was highly variable, which is why we have refrained
from specifying the average net income per month. They
often lived in a rural area, and the bird was most likely to be
an ornamental fowl (for more details, see Table 5).

The distance-appreciating owner

This cluster (Ward cluster 5/k-means cluster 3) showed
below average values for the owners regarding ‘bird as
human’ (Ward —0.58/k-means —0.14) and ‘social support’
(Ward —0.16/k-means —0.34). They were characterised by
above average values for ‘empathy, attentiveness and
respect’ (Ward 0.43/k-means 0.43) and very below
average values for the ‘bird’s relationship with the
owner’ (Ward —1.11/k-means —1.34).

The birds showed a very below average tendency to seek the
proximity of the owners, who displayed a below average will-
ingness to anthropomorphise the bird or receive social support
(Figure 2). We surmised that the owners kept the birds for their
own sake and liked to watch their natural behaviour.
Therefore, we called this type ‘distance-appreciating.’

Again, these owners were predominantly female. They
lived in urban areas, and the bird was most likely to be a
parrot or parakeet, most often a budgerigar (for more
details, see Table 5).

Overall, the descriptive analysis indicated some socio-
demographic similarities and differences among the owner
types. Tests for differences between the clusters (available
from the authors upon request) confirmed that: (i) the
closeness-appreciating anthropomorphic bird owner keeps
more valuable birds and the bird is more often a parrot or
parakeet; (ii) the closeness-appreciating socially supported
bird owner lives in a rural area and more often keeps orna-
mental fowl; (iii) the anthropomorphic socially supported
bird owner is more often female, younger, single, has a

lower educational level as well as a lower net income per
month, more often keeps more valuable birds, and the bird
is more often a parrot or parakeet; (iv) the inattentive owner
is more often male, lives in a rural area and more often
keeps ornamental fowl; and (v) the distance-appreciating
bird owner has a higher educational level and more often
keeps a parrot or parakeet than the other types.

Bird species and their owner types

Due to the limited number of cases, matching bird species
with owner type was impossible. However, some owner types
proved to be more common within certain bird groups
(Table 6). For reasons of space, we have not included a species
list for the parrots and parakeets of this investigation. A corre-
sponding table is available from the authors on request. The
German species list can be found online in Supplementary
Information 1 at https://www.ufaw.org.uk/the-ufaw-
journal/supplementary-material.

The owners of parrots and parakeets most often (65.43%)
belonged to the anthropomorphising types ‘anthropomor-
phic socially supported’ and ‘closeness-appreciating anthro-
pomorphising.” Large parrots in particular (amazons,
macaws, grey parrots and cockatoos) were kept by the
‘closeness-appreciating anthropomorphising’ type, whereas
budgerigars and cockatiels were owned by the ‘anthropo-
morphic socially supported’ type. Budgerigars constituted
the second biggest bird group (28.47%) kept by the
distance-appreciating owners. Only 3.09% of the owners of
parrots and parakeets belonged to the inattentive type. A
similarly low proportion of raptor owners (2.94%) were
assigned to the inattentive type. Among raptor owners, the
‘closeness-appreciating socially supported’ type (41.18%)
predominated, followed by the ‘anthropomorphic socially
supported’ type (26.47%). The owners of finches most often
belonged to the ‘distance-appreciating’ type (47.57%),
while the owners of ornamental fowl mostly belonged to the
‘closeness-appreciating socially supported’ type (39.09%).
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Table 7 Correlations of human-bird relationship dimensions (metric) with aggressiveness parameters and with bird
behavioural disorders as determined by multivariate linear regression.

Independent Dependent variable
variable
Aggressiveness Aggressiveness Aggressiveness  Locomotor Courtship Feather-
towards towards towards other  stereotypies behaviour towards plucking®
humans conspecifics pet animals humans’
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient
(standard error)(standard error)  (standard error) (standard error) (standard error) (standard error)
Bird as human 0.048* 0.103%** 0.037% 0.135%** 0.164%+* 0.048
0.019) (0.024) (0.018) (0.030) (0.035) (0.025)
Social support —0.040%* 0.041 0.008 0.075%* —0.003 -0.040
0.017) (0.021) (0.016) (0.026) (0.030) (0.021)
Empathy, attentiveness and —0.003 —-0.035 0.011 —0.044 0.066 0.001
respect (0.018) (0.021) (0.016) (0.027) (0.035) (0.025)
Bird’s relationship with 0.095%* 0.018 0.063** 0.061* 0.3327%% 0.066%*
owner 0.017) (0.021) (0.016) (0.026) (0.030) (0.021)
Bird group (Ref ornamental
fowl; except columns 6 and
7: Ref frugivorous birds,
lories and finches)
Parrots and parakeets 0.147%* —0.164%* —0.202#%* —0.044 0.140 0.014
(0.047) (0.056) (0.042) (0.072) (0.100) (0.070)
All other bird groups 0.066 —0.003 -0.017 0.017
(0.058) (0.070) (0.052) (0.088)
Constant | 193%k* | .555%** |.308#** [.533%%* |43 |5k I.164%%*
(0.038) (0.045) (0.033) (0.058) (0.091) (0.063)
N 1,319 1,276 1,153 1,293 915 922
Adj R? 0.044 0.021 0.034 0.026 0.158 0.015

* P < 0.05 % P<0.0l;**P<0.00l.

t Occurrence of courtship behaviour towards humans and feather-plucking was asked for parrots and parakeets, finches and frugivorous
birds, but not for the other bird groups (raptors, pigeons, ornamental poultry and ratites).

Owner-bird relationship and bird welfare

As shown in Tables 7 and 8, correlations between the
types of owners and bird welfare components have been
obtained from calculations without control variables
except for the bird group, because all these bird
behaviours are quite different from each other. Using
control variables would have required the development of
theory-driven models and hypotheses for each of the bird
welfare measures separately. This was beyond the scope
of this study. Rather, our aim was to show that the owner-
bird relationship is significantly related to a number of
welfare-related bird behaviours (increased aggressive-
ness) and behavioural disorders, thus arguing in favour of
its general relevance for animal welfare. The focus of the
interpretation is therefore on the significances and not on
the explained variance (Adj R?).

We found several significant correlations between the
dimensions of the owner-bird relationships and the
variables considering the bird’s aggressiveness as well as

the measures considering behavioural disorders.
Anthropomorphism was significantly and positively related
to all forms of increased aggressiveness, locomotor stereo-
typies, and courtship behaviour towards humans but not to
feather-plucking. Social support was significantly and nega-
tively related to aggressiveness towards humans, but signif-
icantly and positively related to locomotor stereotypies. The
dimension of empathy, attentiveness and respect was not
significantly related to any of the variables measuring the
bird’s aggressiveness or behavioural disorder. Finally,
proximity-seeking behaviour towards the owner was signif-
icantly and positively related to aggressiveness towards
humans and other pet animals, locomotor stereotypies,
courtship behaviour towards humans and plucking of own
feathers. As compared to ornamental fowl (reference
category), parrots and parakeets showed significantly more
aggressive behaviour towards humans, but significantly less
towards conspecifics and other pet animals. Other bird
groups showed no significant differences to ornamental
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Table 8 Correlations of types of human-bird relationships (with Ward cluster I;The closeness-appreciating anthropomorphising
owner’ as the reference cluster) with aggressiveness parameters and with bird behavioural disorders as determined by

multivariate regression analysis.

Independent
variable

Dependent variable

Types of human-bird

relationships towards towards
humans conspecifics
Coefficient Coefficient

(standard error)(standard error)

Aggressiveness Aggressiveness

Aggressiveness
towards other
pet animals

Coefficient
(standard error)

Locomotor
stereotypies

Coefficient

Courtship

Feather-

behaviour towards plucking

humans

Coefficient
(standard error) (standard error)

Coefficient
(standard error)

0.012 0.019 —0.384% ~0.159%
(0.051) (0.083) 0.113) (0.077)
-0.032 0. 194 ~0.263%* ~0.114*
(0.047) (0.075) (0.083) (0.056)
0.057 0.060 —0.705%** -0.177
(0.073) 0.119) (0.168) ©.111)
—0.121* -0.137 —0.803%%* —0.21 4%
(0.050) (0.080) (0.091) (0.062)
21975k | 46555k .94k | 302
(0.037) (0.059) (0.064) (0.043)
1,145 1,284 908 915
0.006 0.014 0.083 0.010

Ward cluster 2 —0.2 [ 4%F* 0.043
(The closeness-appreciating (0.055) (0.067)
socially supported owner)
Ward cluster 3 —0.137%#* 0.067
(The anthropomorphising  (0.050) (0.060)
socially supported owner)
Ward cluster 4 -0.138 0.194*
(The inattentive owner) (0.079) (0.094)
Ward cluster 5 —0.320%** -0.096
(The distance-appreciating  (0.053) (0.064)
owner)
Constant | .460%+* | 433+
(0.039) (0.047)
N 1,310 1,276
Adj R? 0.026 0.008

* P < 0.05;* P<0.0l;**P<0.00l.

fowl. Parrots and other parakeets showed no significant
difference for courtship behaviour and feather-plucking
compared to frugivorous birds, lories and finches.

We also found several significant correlations between
owner type and the variables related to bird welfare. In
particular, the bird showed less aggressiveness towards
humans and less feather-plucking if it had a closeness-
appreciating socially supported owner, an anthropomor-
phising socially supported owner, or a distance-appreciating
owner — always in comparison to the closeness-appreci-
ating anthropomorphising owner. The bird showed less
aggressiveness towards other pets if kept by a distance-
appreciating owner (same reference group as above). The
bird showed more locomotor stereotypies when kept by an
anthropomorphising socially supported owner (same
reference group) and less courtship behaviour towards
humans if the owner did not belong to the closeness-appre-
ciating anthropomorphising type (reference category).
Again, as compared to ornamental fowl (reference
category), parrots and parakeets showed significantly more
aggressive behaviour towards humans, but significantly less
towards other pet animals. Other bird groups showed no
significant differences to ornamental fowl. Parrots and
parakeets showed more courtship behaviour as compared to
frugivorous birds, lories and finches but there were no
differences associated with feather-plucking.

How these correlations may vary when integrated into a
multivariate regression with control variables is illustrated

by the results for courtship behaviour towards humans
(Table 9). With respect to the OBRS items, a higher degree
of anthropomorphism of the owner was significantly corre-
lated with more courtship behaviour towards humans.
Courtship behaviour towards humans was higher the more
the bird sought the proximity of the owner. Neither the
social support nor the empathy factor was significantly
associated with courtship behaviour.

Birds which were kept together with one or more other birds
showed significantly less courtship behaviour towards
humans compared to those kept alone without contact with
other birds. Older birds showed significantly more
courtship behaviour towards humans than younger ones
although the effect was rather small. Birds with a chronic
disease showed significantly more courtship behaviour
towards humans than birds without a chronic disease. The
explained variance of this model (Adj R* = 19.1%) is good.
We additionally controlled for the purchasing price of the
bird, the bird group, and the age of the bird owner. It is note-
worthy that if we controlled for the dimensions of the
human-bird relationship, parrots and parakeets did not show
more courtship behaviour towards humans than frugivorous
birds, lories and finches (but note that this question was not
evaluated for raptors and owls, pigeons, ornamental fowl
and ratites). We replicated this model only for parrots and
parakeets. The results did not change in any significant way
(Adj R? dropped slightly to 18.1%).
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Table 9 Correlation of parameters related to co-housing, human-bird relationships or owner types with courtship
behaviour towards humans as dependent variable, determined by multiple linear regression.

OBRS Coefficient Owner types Coefficient
(standard error) (standard error)

Co-housing (Ref: Kept alone without contact

with other birds) birds in the household

Kept together with one other bird

Kept together with several other birds

Bird age

Purchasing price of the bird more than €56
(Ref: Below €56 or unknown)

Bird group: parrots and other parakeets
(Ref: Frugivorous birds, lories and finches)

Husbandry: Bird room or outdoor aviary
(Ref: Everything else)

Age of the bird owner (metric)

Bird: Chronic disease
(Ref: No chronic disease)

Human-bird relationship (metric) Bird as human

Social support

Empathy, attentiveness and respect

Bird’s relationship with owner

Owner types (RefWard cluster |: The
closeness-appreciating anthropomorphising owner)

Ward cluster 2 (The closeness-
appreciating socially supported owner)

Ward cluster 3 (The anthropomorphising
socially supported owner)

Ward cluster 4 (The inattentive owner)

Ward cluster 5 (The distance-appreciating

owner)

Kept alone, but see and/or hear other

Constant

N

Z0.171 20.126
(0.242) (0.251)
—0.500%* —0.597%*
0.172) 0.177)
0,627 —0.75 |5k
(0.175) (0.179)
0.015%* 0018+
(0.005) (0.005)
~0.003 0.077
(0.082) (0.084)
0.124 0.240*
(0.114) (0.113)
0.031 0.030
(0.075) (0.077)
0.001 0.001
(0.003) (0.003)
0.305%* 0.255*
(0.116) 0.119)
0.125%*
(0.039)
0.034
(0.034)
0.049
(0.041)
0278+
(0.036)
-0.196
0.121)
-0.120
(0.089)
~0.402*
(0.199)
—0.527%*
(0.106)
| 8525k 2,055+
(0.226) (0.244)
808 803
0.191 0.150

Adj R?

* P <0.05;* P<0.0l;*%*P<0.00l.

In the model with owner types, we found that birds
showed significantly less courtship behaviour towards
humans if the owner was distance-appreciating (in
comparison to the closeness-appreciating anthropomor-
phising owner). All other effects were similar to the ones
for the model including the OBRS items, except for the

finding that parrots and other parakeets showed more
courtship behaviour compared to all other bird groups.
The explained variance decreased to Adj R*= 15.0% but
is still satisfactory. We replicated this model for parrots
and parakeets. The results did not change in any signifi-
cant way (Adj R* dropped slightly to 13.3%).
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Discussion

Using the OBRS and additional data obtained in an online
questionnaire, distinct owner types were found and signifi-
cant correlations between owner type, owner-bird relation-
ships and variables related to bird welfare were detected.

Types of owner-bird relationships: Four- or five-
cluster solution

We first used the Calinski/Harabasz criterion and the
dendrogram for selecting the optimal number of clusters.
The results based on the socio-demographic characteristics
of the owner type then supported and confirmed the
decision in favour of the five-cluster solution. Only in the
five-cluster solution did we find two anthropomorphic
types — the closeness-appreciating anthropomorphising
and the anthropomorphising socially supported bird owner.
While each of them was socio-demographically homoge-
neous, both types differed significantly from each other in
five socio-demographic characteristics (gender, age, marital
status, education and income). This is a substantive
argument against combining the two anthropomorphic
types, as is the case in the four-cluster solution. The cluster
analysis was based on the relationship between owner and
bird, not on owner socio-demographics. The socio-demo-
graphic differences therefore provide sociological support
in favour of the five-cluster solution.

The significance of owner types and the owner-bird
relationship for bird welfare

The main findings of this investigation were that: (i) the
bird group does not predict the type of the owner; and (ii)
that anthropomorphism may be as dangerous for bird
health as negligence.

The bird group does not predict the type of the owner

Many keepers of parrots and parakeets belonged to two
different owner types, ‘closeness-appreciating anthropo-
morphising’ (larger psittacine species) and ‘anthropomor-
phising socially supported’ (smaller psittacine species).
This may be explained by the fact that small parakeets
tend not to seek the proximity of the owner, whereas the
larger parrots do. Both owner groups have their highest
scores in anthropomorphism. This could be related to the
intelligence and the social behaviour which is highly
developed in these birds (Emery 2006; Pepperberg 2006;
Grant et al 2017). It is easy to attribute human
behavioural patterns to them. Another explanatory factor
could be the fact that it is especially common for
psittacines to be kept indoors, side-by-side with their
owners (Lantermann 1998; Pepperberg 2008). It would be
interesting to control for the husbandry system by
comparing birds kept outdoors and indoors. A large
proportion of budgerigar owners, however, do not anthro-
pomorphise their birds, they simply enjoy observing
them. So, the bird group does not predict the type of the
owner. This also holds for raptors, which have ‘closeness-
appreciating socially supported’ and ‘anthropomorphising
socially supported’ owners. As a result of legal regula-

tions in Germany, special permits and certificates to prove
one’s knowledge about husbandry and health are prereq-
uisites for keeping a raptor (Anonymous 2018), which
may result in an emphasis on social support. The
closeness of the bird towards the owner could be due to
training with the bird. We did not control for this variable,
so this conclusion remains speculative.

Three items were included in the questionnaire to measure
the closeness of the bird towards the owner as a part of the
bird-owner relationship: ‘My bird actively tries to be close
to me’, ‘My bird always keeps a little distance from me’ and
‘My bird ignores me.” Answers correlated highly leading to
Factor 4 in the factor analyses which we interpret as rela-
tionship of the bird towards the owner. Two arguments show
that there is no bias in responses. Firstly, the question on
behaviour and behavioural disorders was asked in a later
part of the questionnaire (block 23) while the questions
pertaining to the human-bird relationship were asked in an
earlier part of the questionnaire (block 14). There are thus
nine blocks of questions between both questions which
reduces the risk of a bias. And, secondly, the items ‘My bird
always keeps a little distance from me” and ‘My bird ignores
me’ have no connotation with aggression. As their answers
correlate highly with the answers on the item ‘My bird
actively tries to be close to me’, any aggression bias within
the answers could be excluded.

The dominance of distance-appreciating owners in the
group of finch keepers may be explained by the reserved
behaviour of these birds towards humans. Finches seem to
prefer flocking together rather than seeking human contact
and do not accept humans as social partners as readily as
parrots (the authors’ own observations; Law ef a/ 2019). In
addition, they are mostly very small and vulnerable and
therefore not suitable for being stroked and other close
interaction with their keepers. The small size and the silent
or melodious communication of these birds, in contrast to
the relatively loud clamour of parrots or budgerigars (again,
the authors’ own observations), could be an explanation for
the relatively high percentage of inattentive owners.

Anthropomorphisms occurred in owners of a wide range of
birds. Parrots and parakeets, however, seemed most
affected. Ornamental fowl and finches, where anthropomor-
phisms were less frequently detected, were kept more often
by inattentive owners and were thus in greater danger of
neglect. Inattentive owners were also found in other bird
groups. Animal welfare can therefore be compromised in all
bird species by certain features of the owner-bird relation-
ship and, as such, the unique constellation of owner and bird
should always be considered.

Anthropomorphism may be as dangerous for bird health
as negligence

Six signs of the bird’s aggressiveness and behavioural
disorders were analysed in our investigation to evaluate
health and welfare of the bird. These included increased
(above normal) aggressiveness to humans, to conspecifics
or to other pet animals as well as three types of behavioural
disorders (locomotor stereotypies, courtship behaviour
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towards humans and feather-plucking) as perceived by the
owner. At least locomotor stereotypies might not always be
evaluated as an indicator for impaired animal welfare, but
can also be regarded as coping, that means as a behavioural
response aiming at reducing the effects of averse stimuli and
situations on fitness. Successful coping behaviour can thus
change an averse situation. Stercotypies were shown to be
associated with a reduction of physiological stress parame-
ters in some, but not in all, investigations and were thus only
partly successful coping behaviours (Wechsler 1995). An
animal with difficulty in coping may increase the duration,
frequency or intensity of coping behaviour, and the failure
to cope with normal behaviour may result in the develop-
ment of abnormal behaviour and thus in animal welfare
problems (Wechsler 1995). We found anthropomorphism to
be an underestimated danger to bird health. One problem of
bird-keeping in modern times is the lack of domestication.
Only a few pet birds can be described as domesticated
(Mignon-Grasteau et al 2005). Birds depend on their
reflexes, especially the flight reflex, and hide signs of
illness as long as they can (Korbel et al 2016). So, owners
need to observe them thoroughly. From this perspective, it
is problematic to anthropomorphise the bird because its
behaviour may be misinterpreted. Courtship behaviour
against humans, for example, must be regarded as unnatural
and as a behavioural disorder caused by non-availability of
adequate conspecific mates leading to frustration and thus
impaired welfare and health of the bird.

Some other studies on pet welfare have also examined
anthropomorphism. A study on dogs found that anthropo-
morphising participants reported a greater willingness to
adopt dogs and more support for dog welfare (Butterfield
etal 2012). In our study, however, anthropomorphism
seemed to be problematic. Anthropomorphism was related
to increased aggressiveness of the bird towards humans
and conspecifics, more locomotor stereotypies, more
courtship behaviour towards humans, and more feather-
plucking. In addition, the proximity-seeking behaviour of
the bird towards the owner was related to more aggressive-
ness towards the human and other pets as well as to more
locomotor stereotypies, more courtship behaviour towards
humans and more feather-plucking. This finding is in
contrast to an earlier study, which found that feather-
plucking decreased for birds that interacted with their
owners for more than four hours a day (Gaskins &
Hungerford 2014). A direct comparison with our study is,
however, problematic, because the birds included in the
investigation of Gaskins and Hungerford, were psittacines,
and most of them were housed alone, without a bird
partner. A long interaction with humans thus might have
acted positively and satisfied essential social needs
leading to decreased psychological distress (Grant et al
2017) and reduced feather-plucking. It can be speculated
that the proximity-seeking behaviour recorded for the
birds in our study might, in contrast, indicate imprinting
on humans and thus social dependence unsatisfied by the
owners, but we did not control for this aspect. It should
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also be borne in mind that close interaction with the owner
may include a high stress potential even in domesticated
pet birds, due to their primarily reflex-based behaviour,
including the most important flight reflex. This aspect
differs from species-to-species and is more applicable to
finches than psittacines. We conclude that the two factors
‘bird as human’ and ‘proximity-seeking behaviour of the
bird” have negative effects for the birds’ welfare. This
corroborates the argument that owners who anthropomor-
phise their pet may have difficulty identifying their real
needs (Bradshaw & Casey 2007).

Based on the anthropomorphising and proximity-seeking
dimensions of the bird-owner relationship, the association
of bird health with the types of owners can be evaluated and
explained. Note that the inattentive owner type shows no
significant difference from the closeness-appreciating
anthropomorphising type in four out of our six exemplary
signs of bird aggressiveness and behavioural disorders. The
birds of inattentive owners show more aggressiveness
towards conspecifics, but less courtship behaviour towards
the owner than those of closeness-appreciating anthropo-
morphising owners. In our sample, then, anthropomorphism
turns out to be as dangerous for bird health as negligence.
The key to understanding the positive impact of the other
three types of owner on bird health is to consider their level
of anthropomorphism and the proximity-seeking behaviour
of the bird. As the distance-appreciating owner shows the
lowest values for these characteristics of the owner-bird
relationship, this owner type displays the greatest difference
from the closeness-appreciating anthropomorphising type.
The remaining types show a higher value either for anthro-
pomorphism or for the proximity-seeking behaviour of the
bird and take a middle position with respect to bird welfare.
We conclude that the owner type is less important for
explaining the effect on bird health than two dimensions of
the owner-bird relationship, namely the intensity of the
owner’s anthropomorphism and the proximity-seeking
behaviour of the bird. This implies that, for example, veteri-
narians treating pet bird patients should concentrate on
investigating the anthropomorphism of the bird keeper and
the proximity-seeking behaviour of the pet bird. They do
not necessarily have to find out the owner type.

Limitations of the study

There are several important limitations to this study,
including the sampling and the proxy interviews, the
reliance on a national survey only, and the use of cluster
analysis techniques in general.

Firstly, there may be a self-selection effect in our online
sample with respect to owners who have a closer relation-
ship with their pet bird. Conversely, bird keepers with no
personal relationship with their bird may have been less
motivated to answer our questionnaire. As a consequence,
we cannot rule out the possibility of further types of bird
keepers with a specific human-bird relationship. Given the
impossibility of drawing a representative sample of bird
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owners and questioning them, it is difficult to ascertain how
different the results would have been using a representative
sample. In principle, it would be possible to use a represen-
tative sample of individuals and screen this sample for bird
owners, but this procedure was too costly for our purposes.
Our sample included several bird species, however, for
some of these the number of individuals was rather small.
Even if such bird species fell into a bird group category
which we controlled for, our results hold rather for the
group and not necessarily for each species. Further studies
for single bird species are therefore needed.

In addition, the OBRS and thus also the development of the
types of owners relies on what the owners infer about their
birds. Future research could benefit from the additional
inclusion of the views of others, eg veterinarians or
behavioural biologists, and could address the stability of the
results. Admittedly, this would be a time-consuming and
costly process. In particular, the veterinarians or biologists
included in the sample would have to be those who treated
or observed the behaviour of the bird patient.

Secondly, the scale measuring the owner-bird relationship
was developed for German-speaking countries. In order to
be used in other languages this scale would need to be
adapted and tested in further studies, which requires
linguistic as well as cultural equivalence. The human-
animal relationship must always be considered within the
context of the dominant religion, culture and society
(Otterstedt 2009). Based on these adaptations, a cluster
analysis in other cultural contexts may provide types of
owner-bird relationships, which differ from our results.

Thirdly, cluster analyses in general provide numerous tech-
niques to determine the classification of cases into clusters
and the optimal number of clusters. We used a well-estab-
lished method that relies on Ward clustering and subsequent
k-means clustering (Soenens et al 2009) to identify the
clusters. To decide on the optimal number of clusters, we
used not only well-established concepts but also content-
related stability testing and developed migratory movement
techniques. However, recent advances in cluster analysis
(Everitt ef al 2011; p 125) suggest more advanced tech-
niques using bootstrapping to optimise clustering when —
as in our sample — data sets are only of moderate size. This
is certainly a direction for future research.

Looking ahead, further studies on animal welfare need to
take the human-animal relationship into consideration. We
would like to test different bird owner types cross-culturally
since there may be different types in different cultures. We
would also check for similar owner types pertaining to other
pets (eg cats, dogs, reptiles). For this, the scale would have
to be translated and adjusted for different languages and
cultures. Some owner types require more attention: the inat-
tentive owner should be evaluated in more detail, and there
are many facets of anthropomorphism — we need to know
which features are most dangerous for the pet bird’s
welfare. There is therefore a need for more detailed records
of how birds are kept and cared for.

Animal welfare implications

Veterinarians and pet shop staff should receive advice or
training in identifying inattentive and anthropomorphising
bird owners (eg a short checklist). Simple behavioural rules
should be developed and communicated to reduce the risks
arising from excessive empathy in veterinary therapy. For
example, if there is more than one owner, the one with less
empathy may be better able to implement a therapy ordered
by the veterinarian. To improve bird welfare, pet bird owner
training should establish a critical awareness of the dangers of
anthropomorphism, of too much empathy and of an exces-
sively close relationship between the pet bird and the owner.

Conclusion

Pet bird welfare is related to the owner-bird relationship. We
found five empirical types of bird owners based on the
multi-dimensional relationship between owner and bird.
These types differed with respect to the owner’s tendency
towards anthropomorphism, the social support the bird
provides to the owner, the empathy, attentiveness and
respect of the owner vis-d-vis the bird, and the bird’s rela-
tionship with the owner. Although the bird group did not
predict the type of the owner, different bird groups showed
distinct patterns of predominant owner types.

In particular, the inattentive type, but also the anthropomor-
phising type, showed a negative influence on pet bird welfare.
The distance-appreciating bird owner had a positive impact on
the bird’s welfare. Unfortunately, birds in close contact with
humans were at increased risk for reduced welfare.
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