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Abstract

With the increasing prevalence of technology, the internet is often the first step for potential
pet owners searching for an adoptable dog. However, best practices for the online portrayal
of shelter and foster dogs remain unclear. Different online photo backgrounds appearing on
adoption websites for shelter dogs may impact adoption speed by influencing viewer inter-
est. Online clicking behaviour on pet profiles and human-directed sociability, broadly
defined, has been previously linked to increased adoption likelihood. Therefore, the objec-
tive of this study was to determine the relationship between photo backgrounds of shelter
dogs and online clicking as well as perceived human-directed sociability. In a virtual experi-
ment, 680 participants were asked to rank the sociability and friendliness of four different
adoptable dogs on a scale from 0-10. The photo background of each dog was digitally
altered and randomly assigned to four experimental background conditions: 1) outdoor, 2)
home indoor, 3) in-kennel, and 4) plain coloured. As a proxy for adoption interest, a link to
the dog’s adoption profile was presented on each slide and the clicking behaviour of partici-
pants on this link was recorded. Mixed logistic regression and Poisson models revealed that
background did not affect participants’ link-clicking behaviour (chisq = 3.55, df = 3, p =.314)
nor perceptions of sociability (statistic = 6.19, df = 3, p =.103). Across all backgrounds, only
4.74% of presented slides culminated in participant link-clicking. Sociability scores also did
not predict link clicking. Assessment of participant-related factors and dog ID revealed that
link-clicking and sociability scores of photographs were influenced by differences between
dogs themselves and unaffected by participants’ awareness of study hypotheses. We con-
clude that artificial background types did not affect participant responses. The results dem-
onstrate the importance of empirical data in making marketing decisions in animal shelters.
Understanding which aspects of online marketing materials impact viewer interest will pro-
vide guidance for both animal shelter personnel and foster families to improve the speed of
adoption of the animals in their care.
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Introduction

Between 3.9-5.5 million dogs in the United States, 28,000 dogs in Canada, and unknown num-
bers across the world, enter animal rehoming shelters annually [1-3]. Dogs within shelters are
subjected to non-ideal conditions: an unfamiliar environment, minimal social interactions,
noise disturbances, and many other potential stressors [4-6]. Given that the environmental
stressors within animal shelters may be difficult or impossible to mitigate, many shelter profes-
sionals now advocate focusing programs to reduce the length of stay of animals sheltered.
With technology now a common feature integrated into everyday life [7, 8], and likewise inte-
grated into animal sheltering, shelters can expand their reach to potential pet adopters online
and reduce the time until adoption for the animals in their care. Online platforms such as Pet-
finder or social media sites advertise adoptable animals to the public [9]. Pet owners consider
these internet adoption platforms as valuable resources; 36% of dog adopters and 30% of cat
adopters reported that access to information from Petfinder or shelter websites provided
important sources of information about their pet prior to adoption [10]. Optimizing these
online adoption platforms could be a useful tool to reduce the length of stay for animals in
shelters.

However, it is important to consider the type of online advertisements for shelter animals
as certain factors can increase or decrease the interest of potential adopters, thereby influenc-
ing the likelihood of adoption [9, 11-13]. A range of mutable photo traits such as improved
photo quality, increased direct eye contact with the camera, presence of a collar, or other acces-
sories such as bandanas, were found to decrease the median days to adoption of shelter dogs
[11, 13]. Immutable photo traits of shelter dogs such as morphological features relating to coat
colour and ear type (floppy or erect) can also impact their length of stay within shelters [12].
Strikingly, the effect of photo traits of companion shelter animals can be measured from the
online behaviour of viewers [9]. Past research showed that increased online clicking on a shel-
ter cat profile with different coat colours predicted shorter length of stays for the same cats [9].
Cats with cream-coloured coats had the shortest length of stay and received the highest num-
ber of online profile-clicking, whereas cats with black-coloured coats had the longest length of
stay and received the lowest number of online profile-clicking [9].

Immutable dog features displayed in online photos have also been implicated in affecting
the determination of dog personality traits by potential adopters [14]. For example, floppy-
eared dogs were rated high in Agreeableness (e.g. warm) and Emotional Stability (e.g. calm)
compared to pointy-eared dogs, whereas dogs with yellow coats were ranked with higher
Agreeableness, Conscientiousness (e.g. dependable), and Emotional Stability compared to
dogs with black coats [14]. As sociability has been similarly broadly defined as approachable,
friendly, intelligent, and less aggressive [15], it is likely that potential adopters can develop a
sense of the human-directed sociability of dogs based on photographs within an online envi-
ronment. With the perceived sociability of dogs previously linked to their likelihood of selec-
tion and their length of stay [16, 17], sociability scores may be an appropriate proxy for
adopter desirability when assessing photographs of shelter dogs. Although immutable photo
characteristics, such as the physical appearance of dogs, are often cited as a predictive factor
taken into consideration when adopting [10], further attention on mutable photos traits, such
as online photo backgrounds, is warranted as these photo elements are modifiable by
photographers.

Although previous research has assessed the role of different online photo backgrounds on
the speed of adoption, the preferred background type remains unclear [11-13]. While some
studies reported that shelter dogs photographed outside of kennels and in outdoor environ-
ments increased adoption rates [11, 13], others reported the opposite finding, where dogs
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photographed in natural environments had the longest length of stay at the shelter compared
to dogs photographed in a kennel or indoor environment [12]. It is also unclear how plain col-
oured backgrounds of online photos of shelter dogs impact the speed of adoption. Research is
currently lacking in comparing pure coloured backgrounds to outdoor, home indoor, and in-
kennel background types. The usage of coloured backgrounds is presently prevalent on pet
adoption sites, such as Petfinder, when displaying online photos of shelter dogs. Third-party
companies have also emerged claiming that coloured backgrounds can serve to improve adop-
tion rates and increase online engagement. The effect of colour on the online purchasing
intention and attitudes of consumers have been previously well investigated in marketing and
advertising literature [18]. Viswanathan and Swaminathan found that high colour impact dis-
plays on the landing page of web pages can increase click-through-rates [19]. However, it is
unclear whether the use of coloured backgrounds may negatively impact the speed of adoption
of shelter dogs as previous research has suggested that potential adopters may utilize the back-
ground of photographed shelter dogs to infer information influencing their decision to adopt
[11, 12]. Coloured backgrounds portray dogs within a highly artificial environment, whereby
information such as the suitability of shelter dogs within a home environment as assessed
from dogs displayed with home indoor backgrounds may not be visually available for online
users. As such, further investigation of coloured backgrounds in the context of online adver-
tisement for shelter dogs is warranted.

The objective of the present study was to assess if the background type of online photos of
shelter dogs alter proxies of adoption interest: online dog profile clicking behaviour [9] and
perceived human-directed sociability (hereafter: sociability scores [15]). A within-subject
online experiment was conducted on four background conditions (outdoor, home indoor, in-
kennel, plain coloured) to test our primary hypothesis that background type will predict differ-
ential clicking on pet profiles and our secondary hypothesis that background type will alter
perceptions of sociability. Finally, we examined how participant-related demographic factors
(participants’ location of residence; participants’ age category; previous or current dog owner-
ship), awareness of photo manipulation, and dog ID impacted online clicking response on pet
profiles and sociability scores on digitally altered dog photographs. Understanding how muta-
ble photo characteristics of shelter dogs affect online interest of potential adopters through
these measures can provide further guidance and strategies for shelter personnel, volunteers,
and foster families in increasing the speed of adoption of animals in their care.

Materials and methods

All experimental procedures were approved by the University of British Columbia Behavioural
Research Ethics Board (H20-02584).

Participants

A total of n = 958 participants were recruited from social media sites (Facebook, Twitter) and
online community forums (Reddit) to participate in a virtual experiment administered online
using the software Qualtrics, which was active online between November 17th, 2020 to
November 30th, 2020. Participants who indicated an interest in dogs were required to be aged
18 years or older to provide consent to this study. No monetary compensation was given to
participants completing the online experiment. Due to 270 incomplete responses and eight
flagged as potential bot activity (recaptcha scores < 0.5), a total of 680 participants were
included in the final analyses. The majority of participants were female (85%) and either cur-
rent or past dog owners (89.4%). While the participant age category of 25-34 was the highest
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(23.01%), all age categories were evenly represented in this study; demographics are further
described in Table 1.

Procedure

A total of 680 participants viewed four online photos of adoptable dogs that were selected from
the Haven Animal Care Shelter in Lubbock, Texas on Petfinder and digitally altered with
Word Office 365. Consent was obtained from the Haven Animal Care Shelter for the inclusion
of photographed dogs in this study. As the majority of dogs entering shelters are mixed breed
[20, 21], all four photographs were selected as mixed breed dogs. Using Microsoft Word (Ver-
sion 2102), the original background of each photographed dog was removed and replaced with
four different conditions: a) outdoor, b) home indoor, c) in-kennel, d) plain coloured. For
each dog featured online, there was a 25% chance of the dog being displayed situated in one of
the four different conditions. As a result, some participants viewed certain background types
more than once. The colour “blue” was selected as the plain coloured background as this col-
our was preferred in online settings [22] and positively associated with consumer trust [23-
25]. The specific type of background for conditions such as in-kennel (in front of the kennel
door) and indoor (home hallway) were chosen based on photo editing limitations and the
availability of high-quality background photos. Using this within-subject design, individual
differences between dogs were taken into account in determining the effect of artificial back-
grounds types. All backgrounds were also used consistently across all dogs and the online
interface, Qualtrics, permitted participants to view each dog presented in the same order (Lib-
erty; Phantom; Anakin; Rogue) a single time (Fig 1). Participants were initially informed four
adoptable dogs would be displayed; however, participants were unaware of dog names and
were not provided the option to revisit previous questions on Qualtrics. To ensure standardi-
zation, dog photographs were selected based on an inclusion criterion designed to maintain
consistency among all online photos of dogs selected. This criterion was based on mutable
photo traits previously found to impact the speed of adoption or the perception of adoptabil-
ity/friendliness (Table 2). For consistency among the four dog photographs, accessories such
as toys, collars, and bandanas [12, 13] and additional photo elements such as the presence of
handlers were excluded [26]. All photographs were taken by a professional photographer from

Table 1. Demographic factors of participants (n = 680).

Demographic factor Category n (%)
Gender Female 578 (85.0%)
Male 79 (11.6%)
Non-binary/self-specified category 23 (3.4%)
Dog ownership Yes (past/present) 608 (89.4%)
No 72 (10.6%)
Age 18-24 154 (22.6%)
25-34 157 (23.1%)
35-44 102 (15.0%)
45-54 126 (18.5%)
65+ 141 (20.7%)
Part of World Americas 536 (78.8%)
Europe 104 (15.3%)
Oceania 29 (4.3%)
Asia 9 (1.3%)
Africa 2 (0.3%)

https://doi.org/10.1371/journal.pone.0255551.t001
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Qutdoor Indoor In-kennel Coloured

Liberty

Phantom

Anakin

Rogue

Fig 1. Dogs and backgrounds displayed online. From top to bottom, dogs present in this study were: Liberty,
Phantom, Anakin, and Rogue. From left to right, background types present in this study were: outdoor, home indoor,
in-kennel, and plain coloured backgrounds.

https://doi.org/10.1371/journal.pone.0255551.9001

the Haven Animal Care Shelter with dogs in a sitting position [27], having direct eye contact
with the camera [11], with mouths open [12], of good photo quality (in-focus [11] and ade-
quately sized [11]).

For each dog, displayed randomly with either an outdoor, home indoor, in-kennel, or plain
coloured background, participants were asked to rank the perceived friendliness/sociability of
dogs shown in online photos using a slider on a discrete scale of 0 (lowest sociability/

Table 2. Inclusion criteria for mutable photo traits of dogs.

Photo trait Effect on adoption Inclusion criteria

Toys Toy present: decreased speed of adoption [12] Toys absent

Collar Collar present: increased speed of adoption [13] Collars absent

Bandana Bandana present: decreased speed of adoption [12] Bandanas absent

Photo quality | Focused: increased speed of adoption [11] In-focus photos
Handler Elderly women/male child: increased friendliness/adoptability [26] Handlers absent

Pose Sitting alone: rated highest for adoptability/friendliness [27] Dogs sitting

Mouth Mouth closed: increase in adoption speed [12] Dogs with mouth open
Photo size Small photos: decreased speed of adoption [11] Large photos

Eye contact Eye contact: increased speed of adoption [11] Eye contact with camera

https://doi.org/10.1371/journal.pone.0255551.t002
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Based on this photo, is this dog friendly/sociable? Click on the link below if you would like to
visit the adoption website of this dog.

Click here to view the adoption page

Low sociability/friendliness High sociability/friendliness

0 il 2 S - 5 6 74 8 9 10

Sociability/friendliness
score

Fig 2. Sample question provided to participants on Qualtrics. For each dog a) a sociability/friendliness score slider is
provided and b) a link for participants to access the adoption website specific to the dog featured in the photograph is
provided.

https://doi.org/10.1371/journal.pone.0255551.9002

friendliness) to 10 (highest sociability/friendliness; Fig 2). Participants were also provided a
link below each dog photo and informed to access the link if they would like to visit the adop-
tion website of the dog featured. Qualtrics was programmed to record when participants
accessed the link to quantitatively measure adoption interest via link clicking behaviour [9]
(Fig 2). However, participants were not informed that online photo backgrounds of each dog
were altered nor were they informed that link clicking behaviour was recorded. This informa-
tion was withheld to prevent participants’ knowledge of online photo backgrounds from influ-
encing their response to the different photos. Instead, participants were initially told that the
purpose of the study was to collect data on the human perception of personality of dogs based
on online photos to help design an algorithm for a software that could recognize positively per-
ceived dog traits in online photos. Demographic questions were included at the start of the
online experiment. For the last question, participant awareness of the hypotheses after inform-
ing participants of our true study goals were measured on a score of 1 (definitely not aware) to
5 (definitely aware).

Statistical analysis

All cleaning of data and statistical analyses were performed using R on n = 2,720 data points
[28]. Shapiro-Wilk tests were performed to determine the normality of the sociability scores.
For link clicking behaviour, the effect of background, sociability scores (0-10), dog ownership
(yes; no), dog ID (Anakin; Rogue; Phantom; Liberty), participant awareness of the hypotheses
scores (1-5), participant location of residence (Africa; Americas; Asia; Europe; Oceania), and
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Table 3. The number (n) and percentage (%) of link clicking responses between background types.

Background type Did not click (n) Clicked (n) Clicked (%)
Plain coloured 653 26 3.83
Home indoor 649 35 5.12
Kennel 646 33 4.86
Outdoor 643 35 5.16
All 2591 129 4.74

https://doi.org/10.1371/journal.pone.0255551.1003

participant age category (18-24; 25-34; 35-44; 45-54; 65+) were tested using a mixed effects
logistic model where participant identity was specified as a random effect. For sociability
scores, the effect of background type was tested with a second mixed effects model fitted to
a Poisson distribution. Background type, dog ownership, dog ID, participant hypotheses
awareness score, participant location of residence, participant age category were fixed
effects while participant identity was specified as a random effect. Statistical significance
was noted if p < .05.

Results

Link clicking

Type II Wald Chi-Squared Tests on a mixed effects logistic regression model revealed that the
background type as a predictor variable of online link clicking behaviour on dog profiles was not
statistically significant (chisq = 3.55, df = 3, p = .31). Table 3 shows the number and percentage of
slides clicked by condition. In total, 4.74% of presented slides resulted in participant pet profile
clicks. There was no effect of sociability scores (chisq = 4.79, df = 10, p = .91), participants’ location
of residence (chisq = .50, df = 4, p = .97), prior or current dog ownership experience (chisq = .20,
df = 1, p = .34), nor participants’ age (chisq = 3.14, df = 4, p = .71). Participant awareness of
hypotheses (chisq = 1.09, df = 4, p = .90) also did not predict link clicking on pet profiles

(Table 4). Further analysis with a Kruskal-Wallis test revealed that the mean awareness of photo
manipulation scores did not differ between background types (statistic = 6.74, df = 3, p = .08).
However, there was a significant relationship between dog ID and link clicking behaviour

(chisq = 13.78, df = 3, p = .003). Post Hoc pairwise comparisons revealed that participant link
clicking differed significantly between Liberty and Rogue (p = .025) and between Anakin and Lib-
erty (p =.0053). Specifically, Liberty received the most clicks (6.91%) while Phantom, Rogue, and
Anakin received 4.85%, 3.68%, and 3.53% clicks respectively (Fig 3).

Sociability/friendliness score
Type II Wald Chi-Squared Tests on a mixed effects Poisson model revealed that background
type did not predict sociability scores (statistic = 2.48, df = 3, p = .48). Specifically, the

Table 4. The number (n) and percentage (%) of link clicking responses on pet profiles by study hypotheses aware-
ness scores (1-5).

Hypotheses awareness score Total (n) Clicked Clicked (%)
1 (Definitely not) 524 25 4.77
2 (Probably not) 584 21 3.60
3 (Might or might not) 416 25 6.01
4 (Probably yes) 616 18 2.92
5 (Definitely yes) 580 40 6.90

https://doi.org/10.1371/journal.pone.0255551.t1004
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6.0% |

4.0% |

Clicked link (%)

2.0% |

0.0%

abc
a I ac

Anakin Liberty Phantom Rogue
Dog ID

Fig 3. Link clicking by dog type. The percentage of link clicking responses on each dog photo.

https://doi.org/10.1371/journal.pone.0255551.9003

difference in mean sociability scores for plain coloured (M = 7.00, SD = 1.94), home indoor
(M =7.19,S8SD = 1.91), in-kennel (M = 7.02, SD = 2.00), and outdoor (M = 6.98, SD = 1.94)
backgrounds were not statistically different. The similar distribution of sociability scores by
background type can be visualized in Fig 4. There was no effect of participants’ prior or current

PLOS ONE | https://doi.org/10.1371/journal.pone.0255551 December 16, 2021 8/16


https://doi.org/10.1371/journal.pone.0255551.g003
https://doi.org/10.1371/journal.pone.0255551

PLOS ONE

Online photo backgrounds and viewer interest

Outdoor

()]
o
P
2  Kennel |
D |
(@]
|
O
X
(@)
(]
oM
Indoor
Coloured

T T T T T T T T T T T

o 1 2 3 4 5 6 7 8 9 10
Sociability scores (0-10)

Fig 4. Sociability scores by background type. Perceived sociability scores of photographed dogs by background type visualized with a distribution (shaded portion)
and data points (n = 2720). The vertical line in each boxplot indicates the median, the box represents the interquartile range, and the whiskers indicate minimum and

maximum scores.

https://doi.org/10.1371/journal.pone.0255551.9g004

dog ownership experience (chisq = 1.13, df = 1, p = .29), participants’ age (chisq = 7.81, df = 4,
p =.099), and participants’ awareness of study hypotheses scores (chisq = 0.078, df =4, p =
.78). However, dog ID (chisq = 81.53, df = 3, p = < .0001) and participants’ location of
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Table 5. Sociability scores by part of the world: Response sample size (n), mean, standard deviation, median, interquartile range (IQR).

Part of the world N
Africa 8
Americas 2144
Asia 36
Europe 416
Oceania 116

https://doi.org/10.1371/journal.pone.0255551.t005

Mean Standard deviation Median IQR
6.63 2.20 6.50 4.25
7.16 1.95 7.00 3.00
7.36 1.78 8.00 2.25
6.60 1.91 7.00 3.00
6.49 1.88 7.00 3.00

residence (chisq = 13.66, df = 4, p = .0085) were significant predictors of sociability scores.
Mean sociability scores between dog IDs from highest to lowest were the following: Phantom
(M =7.56,SD = 1.70), Liberty (M = 7.23, SD = 2.03), Anakin (M = 7.09, SD = 1.94), Rogue
(M =6.31, SD = 1.91). Post Hoc pairwise comparisons revealed that sociability scores differed
between Anakin and Liberty (p < .0001), Anakin and Phantom (p < .0001), Anakin and
Rogue (p < .0001), Liberty and Rogue (p < .0001), and Phantom and Rogue (p < .0001); how-
ever, sociability scores did not differ between Liberty and Phantom (p = .21). Additional Post
Hoc pairwise comparisons for participants’ location of residence revealed that sociability
scores differed significantly between Americas (M = 7.16, SD = 1.95) and Europe (M = 6.60,
SD = 1.91; p = .023). All other pairwise comparisons between locations (Africa, Europe, Asia,
Oceania, Americas) had no significant effect on sociability scores (p > .05); see Table 5 for
summary values for sociability scores by continent type.

Discussion

This study explored the impact of artificial background types of online dog photos on the link
clicking engagement with dog profiles and the perceived sociability of shelter dogs among par-
ticipants with an interest in dogs. It has been previously suggested that background types
impact the speed of adoption [11-13]. The results of our study indicated no effect of back-
ground type on the initial online engagement with pet profiles nor the initial assessment of
sociability by online users; however, this is the first online experimental assessment of back-
ground types in dog photos, to the knowledge of the authors, where background types were
digitally altered. Assessment of awareness of study hypotheses in relation to background type,
morphological dog attributes, and demographic-related factors in this study provides further
guidance for advertising and marketing shelter dogs.

Background type

Our primary and secondary hypotheses were not supported: background type did not influ-
ence link clicking nor sociability scores on dog profiles. The results are in contrast to previous
findings where background type in photographs of shelter dogs had an effect on adoption pref-
erence or the length of stay of dogs within shelters [11-13]. Nakamura et al. found that shelter
dogs photographed in kennel environments had the shortest length of stay [12] while Thorn
and Mitchell as well as Lampe and Witte found that shelter dogs photographed outside of ken-
nel environments had increased adoption interest [13] and decreased length [11] of stay,
respectively.

Our results may be due to differences of the online interface where participants viewed pho-
tographs of shelter dogs and differences of digitally altered photos. Participants in this study
were provided a single opportunity to view each dog. With 95.26% of links leading to pet pro-
files not accessed from scored photographs, it is likely that sociability scores were purely based
on the assessment of photographs. In other studies, dog photos were taken directly from online
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adoption directories and differences in background types in relation to the duration of time
pet profiles remained active on adoption sites were then analyzed between different dogs in a
correlational design [11, 12]. Due to the nature of online adoption directories, potential adopt-
ers were permitted to view pet profiles multiple times and could view additional information
about featured dogs from written descriptions. A recent study revealed that personality adjec-
tives such as “active” or “gentle” within descriptive texts of online profiles for shelter dogs can
influence the appeal of certain dog breeds and impact the length of stay [29]. Descriptors relat-
ing to friendliness and sociability appeared in 37% of pet profiles [29]. Therefore, it is possible
that potential adopters may utilize information from backgrounds of online photos in con-
junction with information on pet profiles to formulate perceptions of dogs featured online;
however, further research is needed. Alternatively, it is possible that the judgement of partici-
pants interested in dogs may not be equivalent to the judgement of participants with the inten-
tion of adoption. This may be the case in our study as the criteria for participating in this study
was broadly defined and directed to the general public with an interest in dogs. The impor-
tance of background type may differ between adopters and non-adopters. While an in-kennel
background might appeal to potential adopters intending to adopt to help dogs that “appear to
be in need” [12], an in-kennel background may not prompt the same level of emotional
response and online interest for non-adopters without these existing motivations for adoption.
For future research, perhaps a more targeted group of individuals with the intention of adop-
tion should be included. In this way, the motivation to adopt can be assessed in relation to link
clicking and sociability scores ascribed to different artificial backgrounds.

Perceived sociability of dogs in online photos did not predict link clicking on dog profiles.
This was unexpected as sociability has previously been described as a desirable trait in dogs
that increases the likelihood shelter dogs are selected [16, 17]. However, Protopopova et al.
found that using passive sociable behaviours such as gazing did not increase adoption rates,
whereas using more active sociable behaviours such as lying in proximity to the adopter and
engaging in play initiation increased adoption rates [30]. It is possible that online photographs
of shelter dogs are well-suited in displaying physical characteristics, but constrained from dis-
playing active behaviours that are more closely linked to sociability [31]. When comparing
photographs and videos used to promote the adoption of shelter dogs, dogs displayed with a
30-s video were perceived as more trainable, intelligent, friendly, and gentle as well as less
dominant, aggressive, and unsociable [31]. This suggests that the perceived sociability of dogs
online may not be a valid proxy for adoption interest specifically for photographs within an
online environment. However, future studies should investigate if different backgrounds types
will predict differential sociability scoring of shelter dogs displayed in videos.

Along the same vein, photo backgrounds being digitally altered rather than sourced directly
from adoption websites is a possible limitation that may contribute to background type having
no effect on sociability scores and link clicking behaviour on pet profiles. For example, Lampe
and Witte [11] suggested that outdoor backgrounds may increase the speed of adoption as nat-
ural lighting may improve photo quality [11]. With photographs of dogs in this study origi-
nally displayed on Petfinder with an indoor background, all photographs in the four different
background conditions displayed equivalent levels of light after digital alterations. However,
this led to the question as to whether the artificial nature of digitally altered photo backgrounds
may negatively impact sociability scores or online link clicking on pet profiles.

Awareness of hypotheses

Participant awareness of study hypotheses did not influence link clicking on pet profiles or
sociability scores of photographed shelter dogs. We suspected that participant link clicking on
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pet profiles and sociability scores may be negatively impacted if photos appeared digitally
altered. Past research shows that image manipulations involving splicing where photo ele-
ments differ from the original content can elicit feelings of deception by viewers in a context-
dependent manner [32]; while image modifications for humans were considered generally
acceptable for the purpose of photography, photo alterations for advertisements and journal-
ism increased the perceived deception of viewers [32].

In relation to photo alterations for marketing strategies of shelter dogs, the results suggest
that digitally altered backgrounds of online dog photographs may be acceptable in the context
of sheltering. In fact, participants who were fully aware of the artificial nature of the photo-
graphs displayed increased link clicking behaviour, although this was not statistically signifi-
cant. Participants who were definitely (score 5) and probably (score 4) aware of study
hypotheses, and therefore image manipulation, had higher mean sociability scores compared
to participants who were probably not (score = 2) or might or might not (score = 3) aware,
although this was similarly not statistically significant. While previous studies have assessed
the impact of digital enhancements of shelter photos (e.g., frames, text) on the speed of adop-
tion of shelter dogs [12], no study has specifically determined the effects of digital background
alterations on viewer online interest and perceived sociability from photographed dogs. A con-
firmatory study comparing altered versus natural backgrounds experimentally would be useful
to determine whether photo manipulation alters human online behaviour regarding pet
adoption.

While the results suggest that there is no positive impact of background types on sociability
scores or link clicking behaviour, altering backgrounds of online photos of shelter dogs may be
a potential tool for improving the speed of adoption by facilitating photo-taking of shelter
dogs within foster homes. Foster families can provide online marketing materials of foster
dogs without displaying their home environments. They can preserve their at-home privacy
from the public by taking advantage of background modifying photo apps that are readily
available online. However, further research is needed to directly assess the effectiveness of fos-
ter families utilizing tools to alter background types of photographed foster dogs.

Morphological traits

Overall, link clicking behaviour and sociability scores were largely driven by dog ID suggesting
that online viewer interest in online photos of shelter dogs is more influenced by the appear-
ance of dogs rather than background type. This is congruent with past literature where the
appearance of animals was listed as one of the primary determinants of adoption [10]. It is pos-
sible that the attention of participants was drawn to more salient photo traits relating to the
physical features of dogs. As the appearance of dogs remained a significant driver impacting
link clicking and sociability scores despite participants having a single encounter with photo-
graphed dogs, these results provide further support for the predictive value of morphological
traits on the online interest of potential adopters. Workman and Hoffman found that salient
morphological traits such as coat colour resulted in more clicks on the pet profiles of cats [9].
Using eye-tracker data, Isgate and Couchman found that 92.7% of participants directed their
attention first, and for the longest time, to the facial features of photographed dogs [27]. Specif-
ically, the fixation on facial features may explain the difference in link clicking behaviour and
sociability scores between dog pairs within this study. A commonality between photographed
dog pairs that differed significantly for link clicking (Liberty-Rogue; Liberty-Anakin) and
sociability scores (Anakin-Liberty; Anakin-Phantom; Anakin-Rogue; Liberty-Rogue; Phan-
tom-Rogue) were the variations in facial expressions. Open-mouthed differences in these pho-
tographs likely contributed to differential assessment of sociability and link clicking between

PLOS ONE | https://doi.org/10.1371/journal.pone.0255551 December 16, 2021 12/16


https://doi.org/10.1371/journal.pone.0255551

PLOS ONE

Online photo backgrounds and viewer interest

dogs as past research shows that the mouth region of photographed dogs received the most
attention [27]. It is possible that the extension of the tongue in photographs was perceived
favourably by participants when scoring sociability as dogs may appear to be “smiling.” Past
research shows that individuals that have significant or minimal experience working with dogs
can both recognize and correctly associate facial expression of photographed dogs to the situa-
tion evoking the emotion (e.g., ball to stimulate happy expression) [33]. However, further
research is required to determine how interpretations of facial expressions of photographed
shelter dogs by potential adopters relates to link clicking on pet profiles and sociability scores.

Participant-related factors

Participant-related factors such as age and prior or current dog ownership experience did not
predict link clicking nor sociability scores of photographed shelter dogs in varying background
types. This was unexpected as we hypothesized that these participant-related factors would
influence the online interest of dogs displayed in different background types. The results are in
contrast to research which shows that the decision to adopt a dog is influenced by previous
dog ownership or participant age-related factors [34, 35]. Common owner-related reasons
influencing the decision to adopt included the replacement of a prior dog or the need for com-
panionship either for another dog, children, the family, or for adults [35]. The results also sug-
gest that the participants’ location of residence impacted sociability scores but not link
clicking. In particular, sociability scores of photographed shelter dogs were higher for partici-
pants in the Americas than Europe. This indicates potential cultural differences that may
shape the perception of personality in shelter dogs. It is also possible that these results are
driven by different preferences and motivations to adopt that are community and shelter spe-
cific [12, 36]; however, further research is needed.

Conclusion

Overall, this study contributes to the growing body of literature on the online marketing of
shelter dogs. The results of this study indicate that photo backgrounds of shelter dogs may not
be the primary initial focus for online viewers compared to more salient photo traits such as
the appearance of shelter dogs. However, photo manipulations of backgrounds, likewise, did
not seem to detract from online viewing interest nor the perceived assessment of sociability;
using digitally altered backgrounds as a tool for foster families to conceal their home environ-
ments has potential benefits which warrants further research.
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