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Abstract The main aim of this study was to identify whether the social environment of canine-
assisted intervention (CAl) influenced the beneficial effects on higher education (HE) students’
mental health. A second aim explored whether attachment style predicted the effect of being
part of a CAl group. Sixty-seven participants interacted with a canine for two minutes, either
individually, as part of a pair, or as a trio. Anxiety, stress, depression, and well-being were mea-
sured pre and post intervention, alongside attachment style. The results found no difference in
the effectiveness of CAl when taking part individually, in pairs, or in a trio, meaning the social
environment of CAl had no impact on the beneficial effects of CAl. Additionally, attachment style
had no impact on the effectiveness of CAl when taking part in a trio. However, when taking part
individually, a proximity seeking style predicted post depression, and in pairs, an insecure mis-
trust attachment style predicted post cheerfulness and feeling loved, and both insecure mistrust
and proximity seeking styles predicted post confidence and relaxation. Overall, this study used
a CAl group environment to explore the differences between taking part in CAl individually, in
a pair, or as a trio in HE students and demonstrated that the social environment of CAl had no
impact on its effectiveness in reducing anxiety, stress, and depression levels, or increasing well-
being in the treatment group.

Mental health issues in higher education (HE) stu-  2022; Rothkopt & Schworm, 2021; Silas et al., 2019;
dents, partly as a result of the COVID-19 pan-  Spruin et al., 2020; see Manville et al., 2022a for a
demic, are on the rise (Kwong et al., 2021; Pierce  systematic review). This includes participants taking
et al., 2020). A number of studies have investigated  part in groups (e.g., Binfet et al., 2018; Binfet & Pass-
the benefits of canine-assisted interventions (CAI)  more, 2016 [groups of three or four students]; Dell
on the mental health of HE students (Binfet et al., et al., 2015 [no group numbers given|; Kivlen et al.,
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2022 [group of 27], Stewart et al., 2014 [groups of
10-15]; Trammell, 2017 [no group numbers given];
Wood et al., 2018 [groups of 6]). However, there are
no studies that explore a direct comparison of CAI
on a range of group numbers.

Binfet and Passmore (2016) randomly assigned
participants to either a canine or a no treatment con-
trol group. In small groups of three or four the canine
group took part in weekly sessions lasting 45 minutes
over an 8-week period. The interaction activity was
not specified. Measures were completed before and
after canine intervention. The control group were
instructed to carry on with their daily activities for
the duration of the eight weeks. The results demon-
strated that those in the canine group experienced
a greater reduction in feelings of homesickness and
a greater increase in satisfaction with life compared
to the control group. Binfet et al. (2018) followed the
same procedure; those in the canine group inter-
acted with a canine in groups of three or four for
an average of 35 minutes. They found that students
experienced a significant reduction of stress. The in-
tervention activity was not specified.

Similarly, Dell et al. (2015) had participants from
three universities interact with a therapy dog. This
took place over a 3-day period, either in groups or
individually, and demonstrated that the therapy dog
offered feelings of love and support. In Stewart et
al’s (2014) study, all participants interacted with a
canine in a public place on campus. These sessions
took part bimonthly over a 3-month period, and the
results demonstrated there was a significant decrease
in self-reported anxiety and feelings of loneliness
post intervention.

However, these studies are not without limita-
tions, the main being the CAI setting. In Dell et
al’s (2015) study there were a number of external
factors that may have influenced the impact of CAI
for participants, including food and hand massages,
by enhancing participants’ positive feelings about
the situation and the interaction. In Stewart et al.’s
(2014 study, data collection took place in a crowded
public area, meaning the surrounding environ-
ment may have influenced the participants’ experi-
ence by distracting them from the canine, possibly
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enhancing or diminishing the effect of CAI. Addi-
tionally, the canines’ focus and behavior may have
been affected, which could have had an impact on
results. This makes it difficult to determine whether
the results were a direct influence of the canine or
due to an external influence. While these issues do
not detract from the benefits experienced by the
students, the limitations make it difficult to categori-
cally claim the positive benefits of CAI were a direct
result of interacting with the canine and not from
a combination of other external influences. In light
of this, data collection in the current study will take
place in a quiet and private space, in order to limit
external influences.

A critical limitation of studies that explore CAl in
a group setting is that there is no comparison made
between how participants experience CAI, either
individually or in groups (e.g., Adamle et al., 2009;
Daltry & Mehr, 2015; McArthur & Syrnyk, 2018;
Wood et al., 2018). Additionally, there is no consid-
eration as to what the effect of taking part in a group
may have on the impact of CAI. The main aim of the
current study is therefore to identify whether taking
part in CAI in groups influences the beneficial ef-
fects of the intervention on HE student mental health
compared to taking part individually. This study as-
signed participants to one of three groups depending
on their availability. The interactions with the ca-
nine took place in a private lab on campus, and the
main researcher was onsite to monitor the canine,
manage the canine interaction sessions, and admin-
ister all pre and post intervention measures. In order
to explore the effect of different interaction group
sizes, participants in the individual CAI group inter-
acted with a canine on their own, participants in the
paired CAI group interacted with a canine and one
other participant, and those in the trio CAI group
interacted with a canine and two other participants.
Participants were instructed to pet, play with, or
watch the canine.

A second, and lesser aim of this study is to explore
whether a vulnerable attachment style measured
using the Vulnerable Attachment Style Question-
naire (VASQ , Bifulco et al., 2003) would affect the
impact of group CAI Research has demonstrated
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that attachment style plays an important role in de-
termining responses to social environments (e.g.,
Collins & Feeney, 2000). That is, individuals with an
insecure mistrustful attachment style can experience
unsatisfactory relationships (e.g., Honari & Saremi,
2015), while those with a high proximity seeking style
have a diminished sense of self (e.g., Bacon & Con-
way, 2022) and may rely on others to fulfil their needs.

In order to explore these aims, the current study
assigned participants to one of three groups. Man-
ville et al. (2023) found that even a short 2-minute
canine interaction, compared to 5 or 10 minutes,
significantly reduced anxiety, stress, and depression
compared to a control group. This has important
implications in terms of resources, both physical and
financial, in providing CAIin HE settings. Based on
Manville et al’s (2023) findings, participants com-
pleted pre and post measures immediately before and
after interacting with a canine for 2 minutes. They
were allocated to a group based on their availabil-
ity. Participants in the individual CAI group inter-
acted with a canine on their own, participants in the
paired CAI group interacted with a canine and one
other participant, and those in the trio CAI group
interacted with a canine and two other participants.
Using a randomized controlled trial, Manville et al.
(2022b) demonstrated CAI to be responsible for the
reduction of anxiety, stress, and depression compared
to a no-treatment control group, so it was decided a
no-interaction control group was not necessary for
this study. Previous research (Binfet & Passmore,
2016; Binfet et al., 2018) demonstrated a social envi-
ronment of groups of three or four participants had a
positive impact on the mental health of HE students,
therefore it is hypothesized in this research that the
effect of social environment in the paired and trio
CAI group will lead to a greater impact of CAI in
reducing anxiety, stress, and depression, and an im-
provement in general well-being in HE students in
comparison to the individual CAI group. However,
it is unclear whether the trio group will experience a
greater impact of CAI in comparison to the paired
group. In relation to attachment style, it was hypoth-
esized that participants with an insecure mistrustful
attachment style would have a greater benefit from
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interacting with CAI alone, and those with a high
proximity seeking style would have a greater benefit
from interacting with CAl in a group.

Method
Participants

Seventy-one undergraduate students from Middle-
sex University (63 females, 8 males) were assigned to
one of three groups: individual CAI, paired CAI or
trio GAL Of the 71 participants, four were excluded
as they did not meet the age criteria. The age of the
67 students who took part ranged between 18 years
to 25 years with a mean age of 20.69 years (SD =
2.10, female M = 20.76 years, SD = 2.01, male M =
20.13 years, SD = 2.75). The sample size was based
on Cohen’s (1988) recommended power of .80 power
calculations to detect a medium effect size. Thirty-
seven were of a White background, 2 of White and
Black African or Caribbean, and 2 of White Asian
mix. There were 6 of African, Caribbean, or any
other Black background, 4 Arabs, 2 Chinese, 12
from any other background, and 2 chose not to state
their ethnic background. Exclusion criteria included
a fear of dogs, allergies to animals, and whether the
participants had ever intentionally harmed an ani-
mal. All participants received either a £5 Amazon
voucher or research credit toward their course re-
quirement if they were a psychology student. Ethical
approval was obtained from Middlesex University
Psychology Research Ethics Committee (25/6/2019,
application number 7916) and all participants gave
written consent prior to the study commencing.

Materials

All data was collected using Qualtrics on 3 Ama-
zon Fire HD 8 tablets (7th Generation). Dahlia
(Figure 1), a Yorkshire Terrier Chihuahua cross
that was employed for the CAI, frequently social-
izes with people other than her owner and enjoys
the attention. Having successfully completed obe-
dience training, she was with the researcher at all
times and was monitored to ensure she was never in
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fear or distress. To safeguard both canine and par-
ticipant, Dahlia did not provide CAI for more than
four 2-minute sessions a day and participated for the
full 2 minutes. Additionally, she was made accus-
tomed to her surroundings prior to data collection
commencing. To ensure she was not overworked,
Dahlia was given approximately 20—25 minutes’ rest
between CAI sessions. Dahlia interacted with par-
ticipants in all three conditions (i.e., an individual, a
pair of participants, and a trio of participants), with
sessions scheduled for when participants were avail-
able. Dahlia’s interaction with participants ranged
from being petted by them, playing with them, or
running around the lab in view of the participant/s.
This duration lasted for the full 2 minutes of each
data collection session. While participants were
completing the questionnaires, Dahlia was moni-
tored by the researcher in a separate area of the
lab, not in view of the participant/s. Once measures
were completed, the researcher released Dahlia to
interact with participants. Once the interaction
time was over, Dahlia was placed back into the sep-
arated area.

Figure 1. Dahlia the dog.

Manwville, Coulson, and Reynolds

Questionnaire Measures

Two standardized questionnaires were used. The
Vulnerable Attachment Style Questionnaire (VASQ)
(Bifulco et al., 2003) was used to measure attachment
style. The Personal Well-Being Index (PWI, Interna-
tional Wellbeing Group, 2013) was used to measure
well-being.

The VASQ), used to measure attachment style,
consists of two factors: insecurity mistrust and de-
gree of proximity secking. Example items include
people let me down a lot, I get anxious when people close
to me are away, and having people around me can be a
nuisance. Scores range from 22 to 110 for the overall
measure, 12—60 for insecure mistrust, and 10-50
for degree of proximity seeking. Internal consis-
tency was found to be acceptable for the total scores
on the VASQ), Cronbach’s ¢ = .79, and degree of
proximity seeking @ = .72, and high for insecurity
mistrust, ¢ = .83.

The PWI was used as a standardized measure to
assess participants’ well-being. Example questions
include fow satisfied are you with your standard of lv-
ing and how satisfied are you with how safe you feel. The
optional questions were not included to prevent ex-
tending the overall length of the questionnaires in
the study. The final measure used consisted of seven
questions resembling a VAS with no satisfaction at all
at one end and completely satisfied at the other. Reli-
ability was high pre intervention, Cronbach’s a =
.82, and post intervention a = .87.

Three visual analogue scales (VAS; see Manville
et al., 2022b) were used to measure anxiety, stress,
and depression. Participants were asked to indicate
how they felt at that current moment in time on a
10-point scale with, for example, very anxious at one
end and not anxious at all at the other. Five additional
visual analogue scales were used to measure particu-
lar elements of well-being. The VAS was based on
five elements of well-being (optimism, confidence,
cheerfulness, relaxation, feeling loved) that comple-
ment Rath and Harter’s (2010) work. Participants
indicated on a 10-point scale where their feelings in
relation to the five elements were best represented
(see Appendix A for the full VAS).
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Additionally, a demographics questionnaire was
used to obtain details about the participants’ age,
gender, and ethnicity (see Appendix B).

Procedure

Data collection was carried out using prearranged
appointments and took place in a lab on campus at
Middlesex University. Participants were assigned to
one of the three groups: the Individual CAI group
(n = 21), the Paired CAI group (n = 22), or the Trio
CAI group (n = 24). Participants were able to book
a CAI session either on their own, with a friend/s to
make groups of two or three, or they were assigned
to a CAI group. The total duration of the study (pre
intervention measures, CAI, and post intervention
measures) took approximately 30 minutes.

A demographics questionnaire was first completed
by all participants once it was confirmed they met the
inclusion criteria and had signed a consent form. Par-
ticipants were also asked whether they liked canines
on a 5-point scale ranging from ke dogs to dislike dogs.

Preintervention: Measures were presented to all three
groups in the same order: VASQ, VAS-Anxiety,
VAS-Stress, VAS-Depression, VAS-Optimism, VAS-
Confidence, VAS-Cheerfulness, VAS-Relaxation,
VAS-Feeling Loved, and PWI (Manville at al., 2022b,
2023). The canine was out of sight of all participants
during pre intervention measures.

Intervention: Participants chose to take part either
individually, as a pair, or as a trio. If participants were
unable to bring a friend, they were assigned where
required. Once all measures were completed, the
canine was presented to the participants. All groups
interacted with the canine for 2 minutes (petting,
playing with, or watching the canine), which was
monitored by the researcher using a stopwatch. As
soon as the 2-minute marker was reached, Dahlia was
removed from the lab. Participants in the Individual
CALI group interacted on their own with the canine.
Participants in the Paired CAI group interacted with
the canine with one other participant, and those in
the Trio CAI groups interacted with the canine with
two other participants. Participants were informed the
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researcher would stay in the room during the session
but would not take part in the intervention. CAI ses-
sions took take place in the same room with no other
interactions or influences such as other persons on site.
In all three groups the participants dictated the level
and form of interaction with the canine. Other than
asking participants not to pick up or do anything that
would harm the canine, there were no boundaries in
the interaction between canine and human. Partici-
pants were instructed they could pet, play with, simply
watch, or even run around the lab with the dog.

Post intervention: All groups completed post in-
tervention measures in the same order as pre in-
tervention: VASQ, VAS-Anxiety, VAS-Stress,
VAS-Depression, VAS-Optimism, VAS-Confidence,
VAS-Cheerfulness, VAS-Relaxation, VAS-Feeling
Loved, and PWI (Manville et al., 2022b, 2023). All
participants were fully debriefed once post interven-
tion measures had been completed. Finally, partici-
pants were given the opportunity to ask the researcher
any questions about the study or the canine.

Results
Statistical Analysis

Correlation analyses were first conducted to check
concordance between measures pre intervention
(Table 1) and post intervention (Table 2). In order to
explore whether the social environment had an influ-
ence on the mental health and well-being outcomes
of CAl in the individual CAI group, the paired CAI
group, and the trio CAI group, two-way 3(group:
individual CAI group, paired CAI group, trio CAI
group) X 2(phase: pre vs. post) mixed ANOVAs
(between groups on the group variable and within
subjects on the phase variable) were performed on
anxiety, stress, depression, optimism, confidence,
cheerfulness, relaxation, feeling loved, and personal
well-being scores. Alpha = 0.05 was set as the re-
jection criterion in all analyses; the effect size is re-
ported as partial eta-squared (I]QP>.

To explore the relationship between CAI and at-
tachment style, a hierarchal regression was carried
out to explore whether pre intervention VAS-Anxiety
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(model 1), VASQ Insecurity Mistrust (model 2), and
VASQ Proximity Secking (model 3) were significant
predictors of anxiety, stress, depression, and general
well-being. This hierarchal regression was repeated
on all other VAS measures (stress, depression, opti-
mism, confidence, cheerfulness, relaxation, feeling

loved) and the PWI.

6 Manwville, Coulson, and Reynolds

Table 1. Correlation between All Measures at Pre Intervention
VAS-
VAS- VAS- VAS- VAS- VAS- VAS- VAS- Feeling
Variables Anxiety  Stress Depression Optimism Confidence Cheerfulness Relaxation Loved PWI
VAS-Anxiety -
VAS-Stress 81**
VAS-Depression .66** .69**
VAS-Optimism -23 -.24 -.38** -
VAS-Confidence -.27* -.23 -.22 S1x* -
VAS-Cheerfulness -27* -.30* -.40** 55%* 547 —
VAS-Relaxation -.33%*  _45%* -.37** .50%* .64** 59%* —
VAS-Feeling Loved .03 -.16 -.26* A45%* .26* .35%* A42%* —
PWI -.33%* - 25* -.42%* 31* 43** .38** .50%* A1** -
*p<.05,** p <.01, ** p <.001
Table 2. Correlation between All Measures at Post Intervention
VAS-
VAS- VAS- VAS- VAS- VAS- VAS- VAS- Feeling
Variables Anxiety  Stress Depression Optimism Confidence Cheerfulness Relaxation Loved PWI
VAS-Anxiety -
VAS-Stress 82*%* -
VAS-Depression .66** 53** -
VAS-Optimism -.17 -.13 -.14 -
VAS-Confidence -.20* -.35%* -.18 .39%* —
VAS-Cheerfulness -.17 -.28* -.14 .59** .63** —
VAS-Relaxation -.30* -.38** -.18 .38** 67** 74 -
VAS-Feeling Loved  -.23 -.23 -.20 A5*F* .35* 55** A8** —
PWI -.39* -.32%* -.37** 33 AT A40** S57** A1 -
*p<.05,** p <.01, ** p <.001
Preliminary Analysis

To explore whether participants’ feelings toward
canines had an impact on CAI, participants were
asked if they liked dogs. A one-way ANOVA was
performed on all groups, and the results found no
significant difference between groups as demon-
strated by a one-way ANOVA F(2,62) = 1.82, p = .17.
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Preexisting Differences

A one-way ANOVA was carried out on all pre
measure scores (VAS-Anxiety, VAS-Stress, VAS-
Depression, VAS-Optimism, VAS-Confidence,
VAS-Cheerfulness, VAS-Relaxation, VAS-Ieeling
Loved, and the PWI) to check for any preexisting
differences before the intervention. No significant
preexisting differences in these measures were found.

Correlation Analyses

A series of correlations were carried out pre inter-
vention (Table 1) and post intervention (Table 2).
Anxiety, stress, and depression were strongly corre-
lated throughout, and the facets of well-being (op-
timism, confidence, cheerfulness, relaxation, and
feeling loved) were also highly correlated. While the
domains of anxiety, stress, and depression were less
well correlated with the facets of well-being, all were
highly correlated with the PWI.

Anxiety

Figure 2 displays the mean VAS-Anxiety scores, pre
and post intervention in the individual CAI, paired
CAI, and trio CGAI groups and shows a reduction

Weve
(JPost

*k% *k% *%%k

Mean VAS-Anxiety Scores

Individual CAl Paired CAl Trio CAl

Group

*p <.05, ** p < .01, ** p < 001

Figure 2. Pre and post mean VAS-Anxiety scores (with SE
bars) for individual CAl, paired CAl, and trio CAl groups.
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in anxiety from pre intervention to post interven-
tion in all three groups with the greatest reduction
in the paired group. A 3%X2 mixed ANOVA revealed
a significant main effect of phase, F(1, 64) = 43.63,
p <001, ', = 41 (95% Cls [0.22, 0.54]), but no
significant main effect of group, F(2, 64) = 0.83, p =
44, I]QP < .03 (95% ClIs [0.00, 0.12]) and no signifi-
cant phase X group interaction, F(2, 64) = 2.13, p =
13, I]Qp =.06 (95% ClIs [0.00, .018]), indicating anxi-
ety levels were lowered regardless of group. Results
therefore demonstrate that CAI was effective in re-
ducing anxiety from pre to post intervention, regard-
less of whether participants took part in CAl as an
individual, in a pair, or in a trio.

Stress

Figure 3 shows a reduction in VAS-Stress scores in
all three groups from pre to post intervention with
the largest reduction in the trio group. A 3X2 mixed
ANOVA revealed a significant main effect of phase,
F(1, 64) = 56.53, p < .001, n*, = 47 (95% ClIs [0.29,
0.60]). There was no significant main effect of group,
F(2,64)=0.28, p = .76, qu <.009 (95% ClIs [0.00,
0.07]) and no significant phase X group interaction,
F(2,64) = 0.77, p = 47, rfp = .02 (95% ClIs [0.00,
0.11]), indicating that regardless of group, stress

*k%k *%%k *k%

Mean VAS-Stress Scores

-
{

T

Individual CAl Paired CAl

Group

*p <05, ** p < .01, *** p < 001

Trio CAl

Figure 3. Pre and post mean VAS-Stress scores (with SE
bars) for individual CAl, paired CAl, and trio CAl groups.
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levels were significantly reduced. Therefore, similar
to the results of the VAS-Anxiety, regardless of how
participants experienced CAI (individually, in pairs,
or in a trio), CAI reduced stress levels from pre to
post intervention.

Depression

VAS-Depression scores are shown in Figure 4. All
three groups experienced a reduction in depres-
sion with a greater reduction in the paired and trio
groups. The 3%X2 mixed ANOVA revealed a signifi-
cant main effect of phase, F(1, 64) = 41.85, p < .001,
112p = .40 (95% ClIs [0.21, 0.53]), but no significant
main effect of group, F(2, 64) = 1.43, p = .25, n°, =
.04 (95% ClIs [0.00, 0.15]) and no significant phase
X group interaction, [1(2,64) = 0.90, p = 41, r|2p =
.03 (95% Cis [0.00, .012]), indicating a reduction in
depression regardless of group. In line with both the
VAS-Anxiety and VAS-Stress results, the findings
demonstrate depression levels were reduced post in-
tervention, regardless of whether participants expe-
rienced CAI individually, in a pair, or in a trio.

Visual Analogues Scales: Well-Being

Optimism. Table 3 shows pre and post interven-
tion mean scores for the three groups indicating an

| L3
[ Post
19
L
g
§ '
§ *kk *kk *kk
"
e 4
&
i
3 ‘
! T i
2
: i]
Individual CAl Paired CAl Trio CAI
Group

*p <.05, %% p < .01, ** p < 001

Figure 4. Pre and post mean VAS-Depression scores (with
SE bars) for individual CAl, paired CAl, and trio CAl groups.
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increase in optimism pre to post intervention in all
three groups, with the greatest increase in the paired
and trio groups. A 3X2 mixed ANOVA revealed a
significant main effect of phase, F(1, 64) = 31.51, p <
.001, n2p = .33 (95% ClIs [0.15, 0.48]), but no signifi-
cant main effect of group, F(2, 64) = 1.49, p = .23,
n2p = .05 (95% ClIs [0.00, 0.15]) and no significant
phase X group interaction, F(2,64) = 0.06, p = .94,
n2p = .002 (90% CIs [0.00, 0.04]). Therefore, re-
sults show that regardless of group (individual CAI,
paired CAIL or trio CAI) there was an increase in
optimism from pre to post intervention.

Confidence. Table 3 displays the mean VAS-
Confidence scores pre to post intervention in all three
groups showing confidence levels increase pre to post
intervention in all three groups. However, whereas
the greatest increase was seen in the paired and trio
groups in the VAS-Optimism, the greatest increase
in the VAS-Confidence was found in the individual
and trio groups. The 3%X2 mixed ANOVA revealed a
significant main effect of phase, F(1, 64) = 22.66, p <
.001, rfp =.26 (95% ClIs [0.09, 0.42]) but no signifi-
cant main effect of group, F(2, 64) = 2.89 p = .06, r]QP
=.08 (95% ClIs [0.00, 0.21]) and no significant phase
X group interaction, £(2,64) = 0.38, p = .68, I]Qp =
.01 (95% ClIs [0.00, 0.09]), demonstrating CAI was
effective in increasing confidence levels regardless of
whether participants experienced CAI individually,
in pairs, or in a trio.

Cheerfulness. The increase in cheerfulness
levels (Table 3) differs from both the VAS-Optimism
and Confidence in that the greatest increase in
cheerfulness was seen in the paired and individual
groups, although cheerfulness levels from pre to
post intervention did increase in all groups. A 3X2
mixed ANOVA revealed a significant main effect of
phase, (1, 64) = 62.09, p <.001, n2p = .49 (95% Cls
[0.31, 0.61]) and a significant main effect of group,
F2,64)=3.77,p=.03,n2p = .11 (95% ClIs [0.00,
0.24]). Crucially, there was no significant phase X
group interaction, F(2,64) = 0.07, p = .93, n2p =
.002 (95% ClIs [0.00, 0.04]), indicating that regard-
less of group (individual, paired, or trio) CAI was
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Table 3. Pre and Post Intervention Mean Scores effective at increasing levels of cheerfulness pre to
and SD for the Individual CAl Group, the Paired CAl post intervention.

Group, and the Trio CAl Group for VAS-Optimism,

VAS-Confidence, VAS-Cheerfulness, VAS-Relaxation, Relaxation. Table 3 shows the mean pre to post
and VAS-Feeling Loved intervention scores for the VAS-Relaxation. Re-

laxation increases in all three groups; however, the

VAS-Optimism M SD . . . . .
greatest increase is seen in the trio and paired groups,
Individual CAI group™** Pre 4.71 2.26 which is similar to those of the VAS-Confidence. A
Post 6.19 L7 3%2 mixed ANOVA revealed a significant main ef-
Paired CAl group*** Pre 5.73 2.68 fect of phase, F(1, 64) = 74.71, p < .001, n2p = .54
Post 7.41 2.06 (95% ClIs [0.37, 0.65]) and a significant main effect
Trio CAl group*** Pre 5.13 2.47 of group, F(2, 64) = 4.38, p = .02, n2p = .12 (95%
Post  6.83 3.02 ClIs [0, 0.26]), but no significant phase X group in-
VAS-Confidence M SD teraCtiOl’l, F<2,64'> = 062, p = 55, l’lQp = .02 (950/0
CIs [0.00, 0.10]). The findings therefore show an
Individual CAl group*** Pre 4.24 2.26 . . . . .
Post 559 175 increase in relaxation from pre to post intervention
regardless of whether participants took part in CAI
Paired CAl group*** Pre 6.00 2.60

individually, in pairs, or in a trio.
Post 6.95 2.50

Trio CAI group™** Pre 5.46 2.87 Feeling Loved. 'Table 3 displays the mean VAS-
Post 6.96 3.07 Feeling Loved scores in all groups from pre to post
VAS-Cheerfulness M SD intervention, demonstrating an increase in levels of
Individual CAl group*** Pre 433 944 feeling loved with the greatest increase seen in the
Post 6.90 1.61 individual and trio groups. A 3X2 mixed ANOVA
Paired CAl group*** Pre 573 923 revealed a significant main effect of phase, F(1, 64)

Post  8.32 1.99 = 43.17, p < .001, n2p = .40 (95% ClIs [0.22, 0.54])
but no significant main effect of group, F(2, 64) =
1.42, p = .25, n2p = .04 (95% ClIs [0.00, 0.15]), and
no significant phase X group interaction, [(2,64)

Trio CAl group*** Pre 5.75 2.67
Post 8.08 2.47

VAS-Relaxation M sD = 0.12, p = .88, n2p = .004 (95% ClIs [0, 0.06]).
Individual CAl group*** Pre 3.19 1.89 Therefore, regardless of whether participants expe-
Post 5.90 2.12 rienced CAI individually, in pairs, or in a trio, there
Paired CAl group*** Pre 4.86 2,64 was an increase in levels of feeling loved pre to post
Post 7.50 2.20 intervention.
Trio CAl group™** Pre 4.46 3.16
Post 192 2.3 Personal Well-Being Index
VAS-Feeling Loved M SD
Figure 5 displays an increase in pre to post well-
Individual CAl group*** Pre >.14 2.50 being levels in all three groups as measured by the
Post 762 1.9 PWI. A 3%x2 mixed ANOVA revealed a significant
Paired CAl group™** Pre 5.91 3.04 main effect of phase, F(1, 64) = 18.75, p <.001, q2p =
Post 800 233 23 (95% CIs [0.07, 0.38]) but no significant main ef:
Trio CAl group*** Pre 458 3.06 fect of group, F(2, 64) = 1.23, p = .30, I]2p = .04 (95%
Post 7.04 3.11 CIs [0.00, 0.14]), and no significant phase X group
*p <.05,** p <.01, *** p <.001 interaction, F(2, 64) = 0.10, p = .95, I]QP =.003 (90%
People and Animals: The International Journal of Research and Practice Volume 7 | Issue 1 (2024)
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Mean PWI Scores

Individual CAl Paired CAl Trio CAl

Group
*p < .05, ** p < .01, *** p < .001

Figure 5. Pre and post mean PWI scores (with SE bars) for
individual CAl, paired CAl, and trio CAl groups.

CIs [0, 0.05]. Therefore, there was an increase in
well-being levels regardless of how participants took
part in CAI (individually, in pairs, or in a trio).

Vulnerable Attachment
Style Questionnaire

The enter method was used to carry out a three-
stage hierarchical regression to explore whether the
VASQ-Insecurity Mistrust and VSQ-Proximity
Seeking were significant predictors of post measures
(VAS-Anxiety, Stress, Depression, Optimism, Con-
fidence, Cheerfulness, Relaxation, Feeling Loved,
and PWI). Only significant results are reported.

Individual CAI Group.

In the first step of hierarchical
regression, three predictors were entered: pre in-
tervention anxiety, pre intervention stress, and pre
intervention depression to predict post intervention
depression resulting in acceptable variance inflation
factor (VIF) scores. This model was statistically sig-
nificant, F(3, 17) = 17.07, p < .001 and explained 75%
of variance in post intervention depression. Only pre
intervention depression scores made a significant
unique contribution to the model; pre intervention
anxiety and pre intervention stress did not. After
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entry of VASQ Insecurity Mistrust in model 2, the
total variance explained by the model as a whole was
75%, F(4,16) = 12.24, p < .001. The introduction of
VASQ Insecurity Mistrust explained an additional
.03% of variance in post intervention depression.
After entry of VASQ) Proximity Secking in model 3,
the total variance explained by the model as a whole
was 88%, £(5,15) = 21.73, p < .001. The introduction
of VASQ) Proximity Seecking explained an additional
13% of variance in post intervention depression.
After controlling for pre intervention anxiety, pre
intervention stress, and pre intervention depression
this change in R® was significant, F(1,15) = 15.45,
p = .001. The final adjusted model demonstrated
that only VASQ Proximity Seeking was statistically
significant (§ = —.37, p = .001), indicating that only
the VASQ) Proximity Seeking was a significant pre-
dictor of post intervention depression.

Paired CAI Group.

A hierarchical regression was
carried out for post intervention confidence with
four predictors: pre intervention anxiety, pre inter-
vention stress, pre intervention depression, and pre
intervention confidence. The equation resulted in
acceptable VIF scores. The model was statistically
significant, F(4,17) = 7.67, p = .001 and explained
64% of variance in post intervention confidence. Pre
intervention confidence, pre intervention anxiety,
pre intervention stress, and pre intervention depres-
sion did not make a significant unique contribution
to the model. VASQ) Insecurity Mistrust was entered
into model 2, which increased the total variance ex-
plained by the model as a whole to 76%, £(5,16) =
10.10, p = < .001. Introducing VASQ Insecurity
Mistrust explained an additional 12% of variance
in post intervention confidence. VASQ) Proximity
Seeking was entered into model 3, which increased
the total variance explained by the model as a whole
to 84%, F(6,15) = 13.30, p = < .001. The introduction
of VASQ) Proximity Secking explained an additional
8% of variance in post intervention confidence. After
controlling for pre intervention anxiety, pre inter-
vention stress, pre intervention depression, and pre
intervention confidence, results demonstrated the

Volume 7 | Issue 1 (2024)
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change in R?was significant, F(1,15) = 7.80, p = .0l.
The final adjusted model demonstrated that both
the VASQ Insecurity Mistrust (f = —.44, p = .003)
and the VASQ Proximity Secking (f = —.32, p =
.01) were significant, indicating that both the VASQ
Insecurity Mistrust and VASQ Proximity Seek-
ing were significant predictors of post intervention
confidence.
Cheerfulness.
predict post intervention cheerfulness: pre interven-

Four predictors were entered to

tion anxiety, pre intervention stress, pre intervention
depression, and pre intervention cheerfulness with
the equation presenting acceptable VIF scores. The
model was not statistically significant, F(4,17) = .23,
p = .92 and explained 5% of variance in post inter-
vention cheerfulness. Only pre intervention cheer-
fulness scores made a significant unique contribution
to the model: pre intervention anxiety, pre interven-
tion stress, and pre intervention depression did not.
VASQ Insecurity Mistrust was entered into model 2,
increasing the total variance explained by the model
as a whole to 31%, F(6,15) = 1.42, p = .27. Introducing
VASQ Insecurity Mistrust explained an additional
26% of variance in post intervention cheerfulness.
After entry of VASQ) Proximity Seeking in model 3,
the total variance explained by the model as a whole
was 39%, F(6,15) = 1.61, p = .21. The introduction
of VASQ) Proximity Seeking explained an addi-
tional 9% of variance in post intervention cheerful-
ness. After controlling for pre intervention anxiety,
pre intervention stress, pre intervention depression,
and pre intervention cheerfulness, results found the
change in R? was significant, #(1,15) = 2.09, p = .17.
Results of the final adjusted model demonstrated
that only VASQ Insecurity Mistrust (f = -.60, p =
.03) was significant, indicating that the VASQ In-
security Mistrust was a significant predictor of post
intervention cheerfulness.

Relaxation. A hierarchical regression was
carried out for post intervention relaxation with four
predictors: pre intervention anxiety, pre intervention
stress, pre intervention depression, and pre interven-
tion relaxation. The equation resulted in acceptable

VIF scores. This model was not statistically signifi-
cant, F(4,17) = 2.13, p = .12 and explained 33% of

11

variance in post intervention relaxation. Only pre
intervention relaxation scores made a significant
unique contribution to the model: pre intervention
anxiety, pre intervention stress, and pre interven-
tion depression did not. VASQ Insecurity Mistrust
was entered into model 2, which increased the total
variance explained by the model as a whole to 48%,
F(5,16) = 2.95, p = .05. Introducing VASQ) Insecurity
Mistrust explained an additional 15% of variance in
post intervention relaxation. VASQ) Proximity Seek-
ing was entered into model 3, which increased the
total variance explained by the model as a whole to
64%, F(6,15) = 4,52, p = .008. The introduction of
VASQ Proximity Secking explained an additional
16% of variance in post intervention relaxation.
After controlling for pre intervention anxiety, pre
intervention stress, pre intervention depression, and
pre intervention relaxation, results demonstrated the
change in R?was significant, F1,15) = 0.16, p = .02.
The final adjusted model demonstrated that both the
VASQ Insecurity Mistrust (f = —47, p = .02), and
VASQ Proximity Seeking were significant (ff = —.41,
p = .02). These results indicate that the VASQ Inse-
curity Mistrust and VASQ Proximity Seeking were
significant predictors of post intervention relaxation.

Feeling Loved. A final hierarchical regression
was carried out for post intervention feeling loved
with four predictors: pre intervention anxiety, pre
intervention stress, pre intervention depression, and
pre intervention feeling loved. The equation resulted
in acceptable VIF scores. This model was statistically
significant, F4,17) = 7.13, p = .001 and explained
63% of variance in post intervention feeling loved.
Pre intervention feeling loved, pre intervention anxi-
ety, and pre intervention depression scores made a
significant unique contribution to the model; pre
intervention stress did not. VASQ) Insecurity Mis-
trust was entered into model 2, which increased the
total variance explained by the model as a whole to
75.1%, F(5,16) = 9.63, p = <.001. Introducing VASQ
Insecurity Mistrust explained an additional 13% of
variance in post intervention feeling loved. After
entry of VASQ) Proximity Seeking in model 3, the
total variance explained by the model as a whole was
75.3%, F(6,15) = 7.61, p = .001. The introduction of
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VASQ Proximity Secking explained an additional
.02% of variance in post intervention feeling loved.
After controlling for pre intervention anxiety, pre
intervention stress, pre intervention depression, and
pre intervention feeling loved, results demonstrated
the change in R was significant, F(1,15) = .12, p =
.73. The final adjusted model demonstrated that
only the VASQ) Insecurity Mistrust was significant
(f = —42, p = .02), indicating that the VASQ In-
security Mistrust was a significant predictor of post
intervention feeling loved.

The overall findings indicate that for the indi-
vidual CAI group, the VASQ Proximity Seeking
was a significant predictor of post intervention de-
pression. In the paired group, the VASQ Insecurity
Mistrust was a significant predictor of post interven-
tion cheerfulness and post intervention feeling loved.
Additionally, both the VASQ Insecurity Mistrust
and VASQ) Proximity Seeking were significant pre-
dictors of post intervention confidence and post in-
tervention relaxation. All other measures including
results from the trio CAI group demonstrated no
significant regression equations.

Discussion

This study expands previous research that inves-
tigated CAI in a group setting (Binfet et al., 2018,
Trammell, 2017; Wood et al., 2018) by exploring
whether the human to canine ratio has an impact
on the effectiveness of CAI on self-reported levels
of anxiety, stress, depression, and well-being in HE
students. The findings demonstrate that regardless
of how participants experienced CAI (individually,
as a pair, or as a trio), a short, 2-minute CAI was
effective in reducing anxiety, stress, and depression
in HE students, while also increasing well-being, in-
cluding feelings of optimism, confidence, cheerful-
ness, relaxation, and feeling loved. The findings also
demonstrated that attachment style did not predict
post CAI levels of anxiety, stress, optimism, or well-
being, nor did it predict any post levels when par-
ticipants took part in CAI in a trio. In those who

Manwville, Coulson, and Reynolds

took part in CAI individually, having a proximity
seeking style predicted post intervention depression.
For those who took part in CAI in pairs, having an
insecure mistrustful attachment style predicted post
intervention cheerfulness and feeling loved, and fi-
nally both the insecure mistrust and proximity seek-
ing styles predicted post intervention confidence and
relaxation.

While there is an abundance of research demon-
strating benefits to the mental health of HE students
receiving CAT individually (Buttelmann & Rémpke,
2014; Crossman et al., 2015, Delgado et al., 2018;
Fiocco & Hunse, 2017; Grajfoner et al., 2017; Hall,
2018; Jarolmen & Patel, 2018), as well as in groups
(Binfet & Passmore, 2016; Crump & Derting, 2015;
Daltry & Mehr, 2015; Dell et al., 2015; Shearer et
al., 2016; Trammell, 2017; Wood et al., 2018), to the
authors’ knowledge, this is the first study to directly
compare individual CAI to group CAI. Crucially,
mental health and well-being benefits were evident
whether individuals participated in the CAI alone,
in a pair, or in a group of three, with no specific ad-
vantage to any of the social environments.

The finding that adding a social element to CAI
through group participation has no effect on the im-
pact of CAI goes against previous research that sug-
gests social interaction is a direct contributing factor
for successful CAI (e.g., Adamle et al., 2009; Binfet
& Passmore, 2016; Binfet, 2017). Instead, it seems to
be that the act of interacting with a canine is the key
factor in determining the effectiveness of CAI, not
the social interaction with other humans during the
intervention. Although there was an increase in all
five elements of well-being, it is interesting that there
was a significant increase in cheerfulness and relax-
ation regardless of how participants took part (indi-
vidually, as a pair, or as a trio) in comparison to the
other elements of well-being (optimism, confidence,
feeling loved).

Another interesting finding is the results of at-
tachment style in response to CAIL That those with
high proximity seeking found taking part in CAI
individually predicted post intervention depression
levels contradicts the belief that those with proximity
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seeking styles are generally more dependent in na-
ture and dislike being alone. There were also con-
flicting results found in those who took part in pairs.
As expected, those with proximity seeking attach-
ment styles who experienced CAI in pairs predicted
relaxation and confidence. However, for those who
took part in pairs, their insecure mistrust attachment
styles predicted cheerfulness and confidence, which
contradicts the expectation that they would respond
better to experiencing CAI on their own. Finally,
those with neither attachment style benefited from
taking part in CAl in groups of three, which is unex-
pected given that those with proximity seeking styles
were expected to benefit from CAl in a trio.

It is difficult to understand why the results do not
follow what is known of attachment styles and how
persons with individual styles prefer to interact with
others. This may be because the study did not first
determine participant attachment styles and then al-
locate them to the group that would best suit them.
One possibility is that attachment style has very little
bearing on the impact of CAI in relation to anxi-
ety, stress, depression, and well-being. VIF values
for the regression were also flagged as a possible
issue as they were acceptable; however, the VII for
all regressions did not exceed values where multi-
collinearity may be an issue (Field, 2005). However,
there was an issue with the variance results reported
for the VASQ) depression. It is possible this is due to
the small sample size; however, it is far more likely
this stems from strong correlations between the inde-
pendent variables resulting in multicollinearity. It is
important to note that attachment style was a lesser
aim of the study, therefore future research is re-
quired to explore attachment styles in CAI in more
depth. In addition, this study only focused on prox-
imity seeking and insecure mistrustful attachment
styles. Future research should look more explicitly at
attachment styles, including secure attachment.

As with all research, this study comes with its limi-
tations. As the study used only one canine, Dahlia,
who is generally considered cute (see Figure 1) due
to her size (40 cm in length, 20 cm in height, or ap-
proximately the size of a large butternut squash), it
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is possible that results may be limited to smaller or
cuter canines (or Dahlia herself). It is also important
to note that while previous research (Manville et al.,
2023) has used the same questionnaires within short
durations and reports encouraging results, more re-
search is required to validate them for use in such
short time scales.

The second issue with the methodology is that the
maximum group size in the study was a group of
three participants. Previous research (e.g., Crump &
Derting, 2015; Wood et al., 2018) used groups of six,
while other studies (e.g., Shearer et al., 2016; Stewart
et al., 2014) used groups as large as 10—15. It is pos-
sible that larger groups may be more likely to yield
greater effectiveness of CAI and would have greater
implications for practical and financial reasons.

An additional limitation relates to participants
taking part in groups with friends compared to those
who interacted with the canine as part of a pair or
trio. Those who participated with friends arrived
with existing relationships and may have already
been comfortable together in comparison to those
who may have spent the first few moments introduc-
ing themselves to each other. This may have had an
impact on CGATI and how this was received and expe-
rienced. However, due to the nature of recruitment,
asking participants to book with a friend was a favor-
able way to secure participants.

One strength of this study is the finding that there
is no differential effect on anxiety, stress, depression,
or well-being levels whether participants took part in
CALI individually, in a pair, or as a trio. This study
follows a similar structure to Manville et al. (2023)
who demonstrated reductions in anxiety, stress, and
depression regardless of whether the interaction was
2, 5, or 10 minutes in duration. Based on this, more
students can take advantage of CAI in a set time
period, which has significant implications for costs
and resources. This will hopefully make CAI more
appealing to universities as a less traditional form of
support.

In conclusion, this study used a between subject
design comparing the impact of CAI on participants
who took part individually, in a pair, or as part of a
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trio. The results support previous research in a HE
population that has determined CAI has a positive
impact on anxiety (Buttelmann & Rompke, 2014;
Lass-Hennemann, et al., 2018), stress (Delgado et al.,
2018; Fiocco & Hunse, 2017), and depression (Man-
ville et al., 2023). In addition, this study demonstrates
that there is no impact of a social environment on
the benefits of CAI on the mental health of HE stu-
dents, specifically on anxiety, stress, depression, and
well-being. These results help to elevate CAI as a
valid support system for universities to support HE
students experiencing anxiety, stress, and depres-
sion, while also improving their levels of well-being.
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APPENDIX A
VAS Scales

Visual Analogue Scales
The following questions ask how you feel on a scale from very or low to not very or figh.
Please indicate where on the line you feel best represents how you currently feel.

1. Anxiety. Please indicate your current level of anxiety.

Very anxious Not anxious at all

2. Stress. Please indicate your current level of stress.

Very stressed Not stressed at all

3. Depression. Please indicate your current level of depression.

Very depressed Not depressed at all

4. Optimism. How optimistic do you currently feel about your life in general?

Very optimistic Not optimistic at all

5. Confidence. How much confidence do you currently have in yourself?

Low confidence High confidence

6. Cheerfulness. How cheerful do you currently feel?

Very cheerful Not very cheerful

7. Relaxation. How relaxed do you currently feel?

Very relaxed Not very relaxed

8. Ieeling loved. How loved do you currently feel?

Very loved Not very loved
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APPENDIX B
Demographics Questionnaire
Canine-Assisted Interaction—Demographics Questionnaire

Please complete the following questions.
1. What is your date of birth?
2. Are you male or female?
3. Please specify your ethnicity.
. White 1. English / Welsh / Scottish / Northern Irish / British

. Irish
. Gypsy or Irish Traveller

B0 N —

. Any other White background, please describe Mixed / Multiple ethnic group

. White and Black Caribbean

. White and Black African

. White and Asian

. Any other Mixed / Multiple ethnic background, please describe Asian / Asian British

o~ Oy O

9. Indian
10. Pakistani
11. Bangladeshi
12. Chinese
13. Any other Asian background, please describe Black / African / Caribbean / Black British

14. African
15. Caribbean
16. Any other Black / African / Caribbean background, please describe any other ethnic group

17. Arab
18. Any other ethnic group, please describe
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