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Abstract 

Background:  Several studies have investigated the relationship between emotional attachment to pets and mental 
health with the majority of studies finding a negative relationship between emotional attachment to pets and mental 
health. Interestingly, attachment to pets differs from attachment to humans with studies showing that humans with 
an insecure attachment style form a particularly strong emotional attachment to their companion animals. Human 
attachment style is also related to mental health with secure attachment being associated with superior mental 
health. Building on those findings, the current study aimed at exploring the role of attachment to humans in the 
relationship between emotional attachment to pets and mental health.

Methods:  In this cross-sectional online survey (N = 610) we assessed the strength of emotional attachment to pets 
and attachment to humans. We further collected pet specific data as well as mental health burden in a sample of 
German dog owners (Mage=33.12; 92.79% women). We used a mediation model estimating the indirect link between 
emotional attachment to pets and mental health burden via human attachment and the direct link between emo‑
tional attachment to pets and mental health burden simultaneously.

Results:  We found that attachment to humans fully mediated the positive association between emotional attach‑
ment to pets and mental health burden. A stronger emotional attachment to one’s dog was associated with lower 
comfort with depending on or trusting in others, whereby lower comfort with depending on or trusting in others was 
related to higher mental health burden. Moreover, a stronger attachment to one’s dog was also related to a greater 
fear of being rejected and unloved (Anxiety), which was, in turn, associated with a higher mental health burden.

Conclusion:  Our findings suggest that the positive link between emotional attachment to pets and mental health 
burden is fully accounted for by its shared variance with insecure attachment to humans in a sample mostly compris‑
ing self-identified women. Future studies need to examine whether strong emotional bonds with pets may evolve as 
a compensatory strategy to buffer difficult childhood bonding experiences.
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Background
Pet ownership has been linked to better mental health 
and enhanced well-being in the general population as 
well as in patients with physical and mental disorders (for 
a review see Wells [1]). For instance, pet ownership has 
been shown to be associated with lower levels of loneli-
ness and depression and better perceived general health 

Open Access

†Johanna Lass-Hennemann and Sarah K. Schäfer are shared first authors.

*Correspondence:  lass-hennemann@mx.uni-saarland.de

1 Department of Psychology, Saarland University, Building A1 3, 
66123 Saarbrucken, Germany
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12888-022-04199-1&domain=pdf


Page 2 of 9Lass‑Hennemann et al. BMC Psychiatry          (2022) 22:586 

in older populations [2]. However, at the same time, some 
studies also find null or even negative effects of pet own-
ership on physical and mental health, raising the question 
whether pet ownership is robustly associated with better 
health (for a critical review see Herzog [3]).

To account for these diverging findings, it has been 
proposed that emotional attachment to pets moder-
ates the relationship between pet ownership and mental 
health [4], with (mental) health-benefitting effects of pet 
ownership only be present in those pet owners who show 
a strong emotional attachment to their pets. Research 
suggests that humans are often strongly attached to their 
pets [5, 6] and sometimes report even stronger attach-
ment to pets than to human family members [7]. Thus, 
recent research increasingly focused on the relation-
ship between emotional attachment to pets and mental 
health. However, the current evidence does not confirm 
the hypothesis that a strong emotional attachment to 
pets is associated with better mental health. While some 
studies found a positive relationship between strong 
emotional attachment to pets and mental health [8–11], 
others did not find such an association [12–15], and the 
majority of studies even found a negative relationship 
between emotional attachment to pets and mental health 
[6, 16–20], that is, a stronger emotional attachment to 
one’s pet was linked to worse mental health. This effect is 
somewhat surprising and strongly contradicts the notion 
that only those pet owners who show a strong emotional 
attachment to pets experience (mental) health-benefit-
ting effects of pet ownership. At the same time, the nega-
tive relationship between emotional attachment to pets 
and mental health raises the question what may account 
for this - at the first sight - paradox link.

An emerging line of research linking emotional attach-
ment to pets to human interpersonal relationship and 
bonding experiences may provide first insights, with one 
study finding a stronger emotional attachment to pets 
being associated with (mostly interpersonal) childhood 
trauma and elevated levels of dissociation [21–23]. Other 
studies assessing human social support and emotional 
attachment to pets find that pet owners that are highly 
attached to their pet report lower levels of human social 
support [13, 24]. Furthermore, studies assessing attach-
ment to pets, human social support mental health in the 
same sample found that pet owners with low levels of 
social support and a strong emotional attachment to pets 
report higher scores of loneliness and depression ([20, 25, 
26]; but see [27]).

Interestingly, a person’s attachment to other humans 
is also related to well-being and mental health with inse-
cure attachment styles being associated with poorer 
mental health (for a review see Dozier et al. [28]). Attach-
ment theory was first proposed by Bowlby [29] to explain 

how infants form attachment to their primary caregiv-
ers. Ainsworth et  al. [30] refined attachment theory by 
identifying four distinct attachment styles: (1) secure, (2) 
anxious, (3) avoidant, and (4) disorganized with the latter 
three representing insecure attachment styles.  Children 
typically develop secure attachment styles when their 
primary caregiver is attentive and responsive to the chil-
dren’s distress.  Children with inconsistent or slow-to-
respond caregivers typically develop anxious attachment 
styles. Avoidant attachment results from caregivers who 
consistently reject the infant, and disorganized attach-
ment is believed to be an outcome of abuse and trauma 
[31–33]. Bowlby [33] assumed that the attachment a 
child forms with his or her primary caregiver early in life 
creates internal working models for close relationships in 
later life. Indeed, research shows that attachment style is 
relatively stable across the life span [34].

So far, little is known on the relationship between emo-
tional attachment to pets and human attachment styles. 
Beck and Madresh [7] observed that emotional attach-
ment to pets is generally rated as more secure than 
attachment to significant others. Taggart [35] found that 
people with a fearful attachment style report a stronger 
emotional attachment to their pets as compared to peo-
ple with a secure attachment style. Furthermore, Beetz, 
Julius et al. [36] showed that children with an insecure-
avoidant or disorganized attachment style profit more 
from the presence of a therapy-dog than from the pres-
ence of a friendly human under social stress.

When reviewing the findings on the association 
between attachment to other humans and emotional 
attachment to pets it has to be taken into account that 
while research into human attachment either assigns 
individuals to categories of attachment style or measures 
the strength of various categories of attachment (e.g., 
anxious or avoidant attachment) [37], most research into 
emotional attachment to pets comprises a unidimen-
sional strength-based approaches ranging from weak 
to strong attachment. Recently, some studies have also 
employed categorical approaches (i.e., assessing attach-
ment styles) to assess attachment to pets [38]. The pre-
sent state of research does not allow for a conclusion 
which approach is better suited for research into emo-
tional attachment to pets, however, the strength-based 
approach has been used more often resulting in a larger 
number of well-established psychometrically valid assess-
ments [39–42].

It is yet not clear what links attachment to humans and 
emotional attachment to one’s pet. One pathway may lie 
in the use of a close emotional bond to pets as a com-
pensatory attachment strategy for people who were not 
able to establish secure relationships to other people dur-
ing childhood. Indirect support for this hypothesis may 
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come from studies linking childhood trauma and child-
hood neglect to a stronger emotional attachment to pets 
[21–23] and from research showing that pet owners 
with low levels of social support and a strong emotional 
attachment to pets report higher scores of loneliness and 
depression ([20, 25, 26]; but see [27]).

However, to the best of our knowledge, so far there is 
only one dissertation project [12] that measured emo-
tional attachment to pets and human attachment styles, 
as well as their levels of anxiety and depression in a sam-
ple of 300 dog, cat and horse owners. The dissertation 
found insecure attachment to humans to be associated 
with anxiety and depression. In contrast to previous find-
ings, attachment to pets was not significantly correlated 
with insecure attachment to humans (anxiety and avoid-
ance dimensions), depression, or anxiety. However, the 
findings should be interpreted with caution, as the study 
has not been peer-reviewed and assessed a relatively 
small and heterogenous sample including horse owners.

Given the strong bivariate relationships between emo-
tional attachment to pets, attachment to humans and 
mental health, it is of great interest to assess all three 
measures in a relatively homogeneous sample of dog 
owners. The relationship between insecure attachment 
to humans and poor mental health has been very con-
sistently shown. The association between attachment to 
pets and poor mental health has been less extensively 
researched, however, the majority of studies suggests 
that a stronger emotional attachment to pets is linked 
to worse mental health [6, 16–20]. Building on evidence 
that provided support for more insecure and anxious 
attachment to humans being related to a stronger emo-
tional attachment to pets, we assumed that the relation-
ship between emotional attachment to pets and mental 
health might be accounted for their shared variance with 
attachment to humans.

Thus, the present cross-sectional survey examined 
attachment to both pets and humans, mental health, 
and several pet specific variables in a sample of 610 Ger-
man dog owners. We hypothesized that (i) a stronger 
emotional attachment to one’s dog is associated with 
higher mental health burden, and (ii) a stronger emo-
tional attachment to one’s dog shows a negative associa-
tion with indicators of secure human attachment and a 
positive association with indicators of insecure human 
attachment. Moreover, to disentangle the link between 
emotional attachment to pets and mental health burden 
and the association between emotional attachment to 
pets and human attachment and their respective asso-
ciations with mental health burden, we used a mediation 
model comprising a link to mental health via (dimen-
sional) human attachment (indirect paths) and direct 
path from emotional attachment to pets to mental health. 

We assume that only the indirect paths account for the 
link between emotional attachment to pets and mental 
health burden and thus, insecure human attachment is 
the key to explain higher mental health burden related to 
stronger emotional attachment to pets.

Methods
Sample recruitment and
Respondents were recruited online by distributing the 
link to the survey on special webpages for dog owners 
and social media (i.e., Facebook groups, websites of dog 
schools). Sample recruitment for the 20-minute online 
survey took place between June and August 2019. All 
respondents gave written informed consent in accord-
ance with the Declaration of Helsinki and its latest 
amendments [43].

Sample characteristics
The mean age of the 610 respondents was 33.12 years 
(SD = 11.88, age range: 18–73 years). Five-hundred-sixty-
six respondents (92.79%) identified as women, 7.05% 
identified as men and one respondent (0.16%) identi-
fied as non-binary. Twenty-nine respondents (4.75%) 
reported to have eight years of school, 25.25% attended 
school for 10 years, 43.61% reported to have 11 to 13 
years of school, and 22.13% had finished university, 
while another 4.26% were students or indicated to have 
a different educational level. One-hundred-ninety-seven 
respondents (32.95%) were married or lived in a regis-
tered civil partnership, 0.65% were widowed, 2.46% were 
divorced, 41.64% lived in a partnership and 22.30% indi-
cated to be single. The majority of the sample (67.05%) 
reported to own one dog, 24.92% owned two dogs, 4.43% 
owned three dogs, and 3.61% reported to have more than 
three dogs (for details on dog ownership see Table 1).

Materials and measures
Socio‑demographic data and dog‑related information
The online form started with several questions assessing 
socio-demographic information (i.e., gender, age) and 
dog-related information (i.e., age of dog and duration of 
ownership, sex and neutering status, origin of the dog 
[e.g., breeder, animal welfare]) and average daily time 
spent with the dog. Subsequently, respondents answered 
three standardized questionnaires regarding their attach-
ment to other people, and to their dog and their mental 
health burden.

Lexington Attachment to Pets Scale (LAPS)
We employed the German translation of the LAPS [39, 
41] to assess emotional attachment to one’s pet. The scale 
can be used for cats and dog owners and consists of 23 
items (for example “My pet understands me.”, “My pet 
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and I have a very close relationship.”), which are rated on 
a 4-point Likert scale. Higher scores indicate a stronger 
attachment to pet. In the current sample internal consist-
ency was high, as reflected in Cronbach’s alpha (α) = 0.89, 
and McDonald’s omega (ω) = 0.89.

Revised Adult Attachment Scale (R‑AAS)
We employed the German translation of the R-AAS 
[44] to assess attachment to humans in our study. The 
R-AAS consists of three subscales: comfort with emo-
tional closeness (Closeness), comfort with depending on 
or trusting in others (Dependence), and anxious concern 
about being abandoned or unloved (Anxiety).  Partici-
pants are asked to respond in terms of their general ori-
entation towards close relationships. The R-AAS consists 
of 18 items that are answered on a 5-point Likert scale, 
with higher scores reflecting stronger closeness, depend-
ence, or anxiety. Closeness and Dependence were seen 
as an (inverse) measure of avoidant attachment from 
other measures and Anxiety may be viewed in line with 
anxious attachment of other attachment scales [45]. In 
the current study, all subscales demonstrated sufficient 
internal consistency reflected in α = 0.76 and ω = 0.77 for 
Closeness, α/ω = 0.86 for Dependence, and α/ω = 0.90 for 
Anxious Attachment, respectively.

Brief Symptom Inventory (BSI)
The current burden on mental health was assessed using 
the German version of the Brief Symptom Inventory [46]. 

The BSI is a 53-item self-report measure that assesses 
symptomatic distress using nine subscales. For the pur-
pose of the current study only the global severity index 
(GSI) was used to indicate mental health burden. In the 
present sample, the GSI showed very good internal con-
sistency, α/ω = 0.97.

Data collection and analysis
All measures were collected via the online platform 
SoSci Survey [47]. Analyses were conducted using RStu-
dio version 2021.09.1 [48] and the lavaan package [49] 
for structural equation modeling. Descriptive statistics 
were computed to illustrate sample characteristics in 
terms of frequencies, means (M), and standard deviations 
(SD). Pearson correlations were computed to assess the 
relationship between variables included in our models. 
We used mediation models based on structural equa-
tion modeling to shed light on the relationship between 
emotional attachment to dogs and mental health burden 
and to examine if their link may lie in their shared asso-
ciation with human attachment. To note, our model does 
not imply that emotional attachment to pets causally 
results in human attachment. Models are solely based 
on cross-sectional data and use the mediation model to 
explore and visualize the relationship between emotional 
attachment to pets and mental health burden. For that 
purpose, the subscales of the AAS-R were used as paral-
lel mediators and indirect effects were estimated as prod-
uct terms. All models were adjusted for age, gender, and 
educational level. The effects were estimated based on 
5,000 bootstrap samples using a bias-corrected percen-
tile method. All coefficient estimates were standardized, 
with a p-value < 0.05 indicating statistical significance. 
Post-hoc power calculations for indirect effects were per-
formed according to the procedure described in Schoe-
mann et al. [50] based on Monte Carlo simulations. Data 
and analytic code for all analyses are available at https://​
osf.​io/​w8u67/?​view_​only=​8861b​2aca9​4544a​2a5b4​82c33​
e4232​d6 [51].

Results
Bivariate relationships
Table  2 presents the bivariate relationships between 
study variables. Attachment to one’s dogs is negatively 
related to comfort with emotional closeness (Close-
ness), r = − .10, p = .013, and comfort with depending 
on or trusting others (Dependence), r = − .16, p < .001, 
which reflect inverse measures of avoidant attachment as 
assessed in other attachment scales. Anxious attachment 
is positively associated with attachment to one’s dogs, 
r = .18, p < .001. Moreover, there is a positive relation-
ship between attachment to one’s dog and mental health 
burden, r = .16, p < .001. The attachment dimensions of 

Table 1  Characteristics of dog ownership in the study sample

Characteristics

Number of dogs (n/%)

 One dog 409 (67.05)

 Two dogs 152 (24.92)

 Three dogs 27 (4.43)

 More than three dogs 22 (3.61)

 Dog age 52.47 months (43.20)
4.37 years (3.60)

 Sex dog 52.13% female

Neutering (n/%)

 Yes 280 (45.90)

 No 329 (53.93)

 Duration of dog ownership 44.74 months (37.88)
3.73 years (3.15)

 Average time spent with the dog per day 163.07 min (88.97)

Origin of the dog (n/%)

 Breeder 295 (48.36)

 Animal welfare 150 (24.59)

 Internet 76 (12.46)

 Other 89 (14.59)

https://osf.io/w8u67/?view_only=8861b2aca94544a2a5b482c33e4232d6
https://osf.io/w8u67/?view_only=8861b2aca94544a2a5b482c33e4232d6
https://osf.io/w8u67/?view_only=8861b2aca94544a2a5b482c33e4232d6
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Closeness, r = − .39, p < .001, and Dependence, r = − .51, 
p < .001, were negatively associated with mental health 
burden, while anxious attachment, r = .56, p < .001, was 
positively correlated with mental health burden.

Mediation model
To shed light on the cross-sectional relationships 
between our study variables, we examined attachment to 
others (i.e., Closeness, Dependence, Anxiety) as media-
tors of the relationship between emotional attachment 
to dog and mental health burden. First, we compared a 
model including a direct effect from emotional attach-
ment to dog to mental health burden with a model only 
including indirect paths via attachment to others. As 

these models did not reveal a significant difference in 
fit, ∆χ2(1) = 1.48, p = .279, we used the more constrained 
model only including indirect paths. In this model that 
was adjusted for age, gender and educational level, we 
found a significant total indirect effect that fully medi-
ated the relationship between emotional attachment to 
dog and mental health burden, a x b = 0.06, 95% CI [0.01, 
0.11], p = .011. This effect was based on a significant indi-
rect effect via Dependence, a2 x b2 = 0.02, 95% CI [0.01, 
0.05], p = .035, and Anxiety, a3 x b3 = 0.03, 95% CI [0.01, 
0.07], p = .040, but not via Closeness, a1 x b1 = 0.01, 
95% CI [-0.01, 0.03], p = .278 (see Fig.  1). A stronger 
emotional attachment to one’s dog was associated with 
lower comfort with depending on or trusting in others 

Table 2  Bivariate relationship between study variables

Note. Means and standard deviations of sum scores and T scores in case of mental health burden

* p < .05

** p < .01

M (SD) 1. 2. 3. 4. 5. 6. 7.

1. Age 33.12
(11.89)

—

2. Educational level 6.04
(1.73)

− 0.15** —

3. Attachment to dog 56.01
(8.39)

− 0.22** − 0.15** —

4. Attachment - Closeness 20.10
(4.61)

0.06 0.10** − 0.10* —

5. Attachment - Dependence 19.73
(5.36)

0.08 − 0.18** − 0.16** 0.65** —

6. Attachment – Anxiety 15.90
(6.20)

− 0.31** − 0.07 0.17** − 0.44** − 0.68** —

7. Global mental health burden (GSI) 56.89
(14.05)

− 0.24** − 0.11* 0.16** − 0.39** − 0.50** 0.56** —

Fig. 1  Full mediation model
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(Dependence), whereby lower comfort with depend-
ing on or trusting in others was related to higher mental 
health burden. Moreover, a stronger emotional attach-
ment to one’s dog was also related to a greater fear of 
being rejected and unloved (Anxiety), which was in turn 
associated with higher mental health burden.

Post‑hoc power calculation
Given the current sample size and the bivariate asso-
ciations of included variables, statistical power was suf-
ficient for indirect effects via Dependence, 1 - β = 0.81, 
and Anxiety, 1 - β = 0.98, but low for an indirect effect via 
Closeness, 1 - β = 0.33.

Discussion
In the present study we assessed emotional attachment 
to one’s pets and attachment to humans as well as men-
tal health burden in a large sample of dog owners. A 
stronger emotional attachment to one’s dog was asso-
ciated with a higher mental health burden. In line with 
our expectations, we found that attachment to humans 
fully mediated this relationship. A stronger emotional 
attachment to one’s dog was associated with lower com-
fort with depending on or trusting in others (Depend-
ence), and a lower comfort with depending on or trusting 
in others was related to higher mental health burden. 
Moreover, a stronger emotional attachment to one’s dog 
was also related to a greater fear of being rejected and 
unloved (Anxiety), which was, in turn, associated with 
higher mental health burden. Thereby, our study provides 
evidence that the positive association between emotional 
attachment to one’s dog and mental health burden, which 
might be surprising at the first sight, may reflect an asso-
ciation driven by their shared association with human 
attachment. Contrary to our expectations we did not find 
a mediating effect for the Closeness dimension of the 
R-AAS, even though the bivariate relationships between 
Closeness and emotional attachment to one’s dog and 
Closeness and mental health burden were significant.

In our study, we were able to replicate the find-
ings that insecure attachment to humans is related to 
stronger emotional attachment to pets. These findings 
are in line with research showing that people rate the 
emotional attachment to their pets as generally more 
secure than the attachment to significant others [7], and 
studies showing that insecurely attached children ben-
efit more from the presence of a therapy-dog than of a 
friendly human under social stress [52]. Thus, from a 
developmental perspective the link between an insecure 
attachment to humans and stronger emotional attach-
ment to pets might reflect a compensatory attachment 
strategy for people who were not able to establish secure 
relationships to other people during childhood. Those 

people may build more close relationships with pets that 
might be perceived as more reliable and less threaten-
ing. In accordance with our speculation Julius et al. [53] 
showed that in a sample of 160 children who had expe-
rienced abuse, neglect, or traumatic loss, reports of a 
secure attachment to a pet, especially a dog or cat, were 
four times more likely than a secure attachment to their 
human caregiver. Furthermore, female college students 
with self-reported neglect during childhood reported a 
stronger attachment to companion animals as compared 
to college students without self-reported neglect [21]. 
Furthermore, there is some research on the relationship 
between attachment to pets and dissociation. High lev-
els of dissociation are strongly correlated with previous 
traumatic experiences like sexual or physical abuse [54]. 
As dissociation also correlates with attachment to pets 
[22, 23], Brown and colleagues have hypothesized that a 
subset of people highly attached to companion animals 
has a history of abuse or trauma. Future prospective 
studies should investigate whether a high attachment to 
pets develops as a response to negative human bonding 
experiences and interpersonal trauma, and whether this 
compensatory attachment strategy might harm or benefit 
psychological well-being and mental health. Such studies 
need to include respondents with diverse bonding expe-
riences during childhood as well as respondents with and 
without pets.

In the current study, attachment to pets was positively 
associated with mental health burden. These results are 
in line with the majority of previous studies showing a 
positive association between emotional attachment to 
pets and mental health burden. However, there are also 
some studies relating stronger emotional attachment to 
pets to better mental health. The variety of sample char-
acteristics investigated in the different studies might 
account for these findings. The current study used a com-
munity-based sample without any restrictions (except of 
dog ownership), whereas previous studies often inves-
tigated more specific samples like older women living 
alone [11], students [22], or occupations at high risk of 
traumatization [17].

One misconception in previous research is to treat a 
strong emotional attachment to pets as an equivalent of a 
secure attachment to pets. In our study, we used the Lex-
ington Attachment to Pets Scale [39], a well-validated and 
widely used measure of attachment to pets. The LAPS 
has been designed to assess the strength of emotional 
attachment to pets, but it does not provide any informa-
tion about attachment style and does not correspond to 
the attachment dimensions employed in human attach-
ment style questionnaires. Thus, the use of the LAPS 
does not allow for a conclusion on whether a strong 
attachment to pets corresponds to a secure attachment 
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to pets. We decided to employ the LAPS, because it rep-
resents the most widely used and best validated ques-
tionnaire on attachment to pets. The Pet Attachment 
Questionnaire (PAQ) is a more recently developed ques-
tionnaire [38], which is based on Bowlby’s attachment 
theory and may thus better assess a secure attachment to 
one’s pets. However, the PAQ is less employed in com-
panion animal research and there is (to our knowledge) 
no German version, which has undergone psychometric 
validation. Nevertheless, future research needs to pro-
vide a psychometrically valid version of the PAQ forming 
a base for further studies incorporating both measures 
and may shed light on the relationship between (more 
similar) indicators of emotional attachment to pets and 
humans. These studies should also focus on the question 
what degree or style of attachment to pets might relate to 
well-being and mental health.

Limitations
Some limitations have to been taken into account when 
interpreting findings from the current study. The first and 
probably most important limitation reflects the fact that 
the current study is cross-sectional in design. Therefore, 
our mediation model aimed at exploring and visualizing 
cross-sectional associations and was not designed to sug-
gest causal relationships. Future studies have to examine 
the longitudinal interplay between emotional attach-
ment to pets, attachment to humans, mental health and 
well-being. These studies may start in early life phases 
to provide evidence on the assumption of strong attach-
ment to pets being a compensatory strategy for insecure 
human attachment by examining the complex relation-
ship between (aversive) childhood experiences and/or 
childhood trauma and emerging emotional attachment to 
pets. In our study, we only assessed dog owners. Thus, we 
cannot generalize our findings to owners of other types 
of pets. We decided to question dog owners only, because 
dogs as “man’s best friend” received most attention in 
companion animal research and in previous research 
dog owners reported the highest attachment to their pets 
[55, 56]. Nevertheless, future studies should extend these 
findings to other types of pets.

Furthermore, the majority of our participants self-
identified as women. Thus, conclusions from the current 
sample remain limited to a highly selective and poten-
tially biased convenience sample and may only apply to 
self-identified women who are generally more attached to 
pets than men (see Herzog [57] for a review). For human 
attachment, gender differences are not consistently found 
across the lifespan [58]. However, gender differences are 
commonly present with respect to several mental health 
disorders [59–61]. Thus, it would be very interesting to 

replicate these findings in a more diverse and gender bal-
anced sample and in different age groups.

Finally, we did not find a mediating effect for the Close-
ness dimension of the R-AAS. However, post-hoc power 
analysis showed that the power was too low to detect an 
indirect effect via Closeness. Thus, the absence of a sig-
nificant mediation by the Closeness dimension should 
not be misinterpreted as evidence for the absence of this 
effect as it may reflect a lack of statistical power to detect 
such a mediation.

Conclusion
Our findings contribute to the growing body of evi-
dence linking emotional attachment to pets to mental 
health burden. To the best of our knowledge, this study 
is the first to show that the positive relationship between 
emotional attachment to pets and mental health burden 
may be fully accounted for by shared variance between 
emotional attachment to pets and insecure attach-
ment to humans. To further shed light on the relation-
ship between emotional attachment to pets, human 
attachment, and mental health, prospective studies are 
needed that use more similar approaches to attachment 
to humans and pets, and investigate whether a stronger 
emotional attachment to pets develops as a response to 
negative bonding experiences, and whether this com-
pensatory strategy benefits or harms psychological 
well-being.

Abbreviations
BSI: Brief Symptom Inventory; GSI: Global Severity Index; LAPS: Lexington 
Attachment to Pets Scale; R-AAS: Revised Adult Attachment Scale.

Acknowledgements
Not applicable.

Authors’ contributions
JLH: conceptualization (lead), project administration, methodology (support‑
ing), data curation (lead), writing – original draft (equal); SKS: conceptualiza‑
tion (supporting), methodology (lead), data curation (supporting), formal 
analysis (lead), writing – original draft (equal); MRS: methodology (support‑
ing), formal analysis (supporting), writing – review and editing (equal), TM: 
conceptualization (supporting), resources (lead), writing – review and editing 
(equal). The author(s) read and approved the final manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL. We acknowl‑
edge support by the Deutsche Forschungsgemeinschaft (DFG, German 
Research Foundation) and Saarland University within the Open Access 
Publication Funding‘ programme. Open Access Publication Funding enabled 
and organized Projekt DEAL.

Availability of data and materials
Data and analytic code for all analyses are available at Open Science Frame‑
work, link: https://​osf.​io/​w8u67/?​view_​only=​8861b​2aca9​4544a​2a5b4​82c33​
e4232​d6.

https://osf.io/w8u67/?view_only=8861b2aca94544a2a5b482c33e4232d6
https://osf.io/w8u67/?view_only=8861b2aca94544a2a5b482c33e4232d6


Page 8 of 9Lass‑Hennemann et al. BMC Psychiatry          (2022) 22:586 

Declarations

Ethics approval and consent to participate
 The study was conducted in accordance with the ethical standards of the eth‑
ics committee of Saarland University and the 1964 Helsinki Declaration and its 
later amendments or comparable ethical standards.  According to the ethics 
committee of Saarland University the study was exempt of ethical approval.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Psychology, Saarland University, Building A1 3, 66123 Saar‑
brucken, Germany. 2 Leibniz Institute for Resilience Research, Wallstrasse 7, 
55122 Mainz, Germany. 

Received: 21 February 2022   Accepted: 31 July 2022

References
	1.	 Wells DL. The effects of animals on human health and well-being. J Soc 

Issues. 2009;65:523–43.
	2.	 Stanley IH, Conwell Y, Bowen C, Van Orden KA. Pet ownership may attenu‑

ate loneliness among older adult primary care patients who live alone. 
Aging Mental Health. 2014;18:394–9.

	3.	 Herzog H. The impact of pets on human health and psychological well-
being: fact, fiction, or hypothesis? Curr Direct Psychol Sci. 2011;20:236–9.

	4.	 Islam A, Towell T. Cat and dog companionship and well-being: A system‑
atic review. Int J Appl Psychol. 2013;3:149–55.

	5.	 Brooks HL, Rushton K, Lovell K, Bee P, Walker L, Grant L, et al. The power 
of support from companion animals for people living with mental health 
problems: a systematic review and narrative synthesis of the evidence. 
BMC Psychiatr. 2018;18:31.

	6.	 Smolkovic I, Fajfar M, Mlinaric V. Attachment to pets and interpersonal 
relationships: Can a four-legged friend replace a two-legged one? J Eur 
Psychol Students. 2012;3:15.

	7.	 Beck L, Madresh EA. Romantic partners and four-legged friends: An 
extension of attachment theory to relationships with pets. Anthrozoös. 
2008;21:43–56.

	8.	 Barker SB. Therapeutic aspects of the human-companion animal interac‑
tion. Psychiatr Times. 1999;16:45–6.

	9.	 Cohen SP. Can pets function as family members? Western J Nursing Res. 
2002;24:621–38.

	10.	 Goldmeier J. Pets or people: Another research note. Gerontologist. 
1986;26:203–6.

	11.	 Mahalski PA, Jones R, Maxwell GM. The value of cat ownership to elderly 
women living alone. Int J Aging Human Dev. 1988;27:249–60.

	12.	 Quinn AC. An examination of the relations between human attachment, 
pet attachment, depression, and anxiety. 2005.

	13.	 Stallones L, Marx MB, Garrity TF, Johnson TP. Pet Ownership and Attach‑
ment in Relation to the Health of U.S. Adults, 21 to 64 Years of Age. 
Anthrozoös. 1990;4:100–12.

	14.	 Winefield HR, Black A, Chur-Hansen A. Health effects of ownership of and 
attachment to companion animals in an older population. Int J Behav 
Med. 2008;15:303–10.

	15.	 Lewis A, Krägeloh CU, Shepherd D. Pet ownership, attachment and 
health-rated quality of life in New Zealand. Electronic J Appl Psychol: 
General Articles. 2009;5:96–101.

	16.	 Keil R, B Barba. The relationship of loneliness and stress to human-animal 
attachment in the elderly. In: 7th International Conference on Human-
Animal Interactions. 1995. p. 6–9.

	17.	 Lass-Hennemann J, Schäfer SK, Sopp MR, Michael T. The Relationship 
between Dog Ownership, Psychopathological Symptoms and Health-
Benefitting Factors in Occupations at Risk for Traumatization. Int J Environ 
Res Public Health. 2020;17:2562.

	18.	 Peacock J, Chur-Hansen A, Winefield H. Mental Health Implica‑
tions of Human Attachment to Companion Animals. J Clin Psychol. 
2012;68:292–303.

	19.	 Miltiades H, Shearer J. Attachment to Pet Dogs and Depression in Rural 
Older Adults. Anthrozoös. 2011;24:147–54.

	20.	 Antonacopoulos NMD, Pychyl TA. An examination of the potential role of 
pet ownership, human social support and pet attachment in the psycho‑
logical health of individuals living alone. Anthrozoös. 2010;23:37–54.

	21.	 Barlow MR, Cromer LD, Caron HP, Freyd JJ. Comparison of normative 
and diagnosed dissociation on attachment to companion animals and 
stuffed animals. Psychol Trauma: Theory, Res, Pract, Policy. 2012;4:501–6.

	22.	 Brown S-E, Katcher A. Pet Attachment and Dissociation. Soc Animals. 
2001;9:25–41.

	23.	 Brown S-E, Katcher AH. The contribution of attachment to pets and 
attachment to nature to dissociation and absorption. Dissociation: Pro‑
gress in the Dissociative Dis. 1997;10:125–9.

	24.	 Stammbach KB, Turner DC. Understanding the Human-Cat Relationship: 
Human Social Support or Attachment. Anthrozoös. 1999;12:162–8.

	25.	 Matijczak A, McDonald SE, Tomlinson CA, Murphy JL, O’Connor K. The 
Moderating Effect of Comfort from Companion Animals and Social Sup‑
port on the Relationship between Microaggressions and Mental Health 
in LGBTQ + Emerging Adults. Behav Sci. 2021;11:1.

	26.	 Garrity TF, Stallones LF, Marx MB, Johnson TP. Pet ownership and attach‑
ment as supportive factors in the health of the elderly. Anthrozoös. 
1989;3:35–44.

	27.	 Krause-Parello CA. Pet Ownership and Older Women: The Relationships 
Among Loneliness, Pet Attachment Support, Human Social Support, and 
Depressed Mood. Geriatric Nursing. 2012;33:194–203.

	28.	 Dozier M, Stovall-McClough KC, Albus KE. Attachment and psychopa‑
thology in adulthood. In: Handbook of attachment: Theory, research, 
and clinical applications, 2nd ed. New York, US: The Guilford Press; 2008. 
p. 718–44.

	29.	 Bowlby J. The nature of the child’s tie to his mother. Int J Psychoanal. 
1958;39:350–73.

	30.	 Ainsworth MDS. The Bowlby-Ainsworth attachment theory. Behav Brain 
Sci. 1978;1:436–8.

	31.	 Ainsworth MD. Patterns of infant-mother attachments: antecedents 
and effects on development. J Urban Health: Bull New York Acad Med. 
1985;61:771–91.

	32.	 Greenberg MT, Cicchetti D, Cummings EM. Attachment in the preschool 
years: Theory, research, and intervention. Chicago, US: University of 
Chicago Press; 1993.

	33.	 Bowlby J. Attachment and loss: Volume III: Loss, sadness and depres‑
sion. In: Attachment and Loss: Volume III: Loss, Sadness and Depression. 
London: The Hogarth press; 1980. p. 1–462.

	34.	 Hazan C, Shaver P. Romantic love conceptualized as an attachment 
process. J Personality Soc Psychol. 1987;52:511–24.

	35.	 Taggart LAP. Relationships among affiliation with companion animals, 
attachment style, depression, loneliness, satisfaction with life, and self-
esteem: Implications for human candidate selection for adjunctive use of 
companion animals. The University of Tennessee; 1996.

	36.	 Beetz A, Uvnäs-Moberg K, Julius H, Kotrschal K. Psychosocial and psycho‑
physiological effects of human-animal interactions: the possible role of 
oxytocin. Front Psychol. 2012;3:234.

	37.	 Ravitz P, Maunder R, Hunter J, Sthankiya B, Lancee W. Adult attachment 
measures: A 25-year review. J Psychosomatic Res. 2010;69:419–32.

	38.	 Zilcha-Mano S, Mikulincer M, Shaver PR. An attachment perspective on 
human–pet relationships: Conceptualization and assessment of pet 
attachment orientations. J Res Personality. 2011;45:345–57.

	39.	 Johnson TP, Garrity TF, Stallones L. Psychometric evaluation of the Lexing‑
ton attachment to pets scale (LAPS). Anthrozoös. 1992;5:160–75.

	40.	 Zaparanick TL. A confirmatory factor analysis of the Lexington Attach‑
ment to Pets Scale. The University of Tennessee; 2008.

	41.	 Hielscher B, Ganslosser U, Froboese I, et al. Attachment to dogs and cats 
in Germany. Translation of the Lexington Attachment to Pets Scale (LAPS) 
and description of the pet owning population in Germany. Human-
Animal Interact Bull. 2019;7:1–18.

	42.	 Marsa-Sambola F, Muldoon J, Williams J, Lawrence A, Connor M, Currie C. 
The Short Attachment to Pets Scale (SAPS) for Children and Young Peo‑
ple: Development, Psychometric Qualities and Demographic and Health 
Associations. Child Indicators Res. 2016;9:111–31.



Page 9 of 9Lass‑Hennemann et al. BMC Psychiatry          (2022) 22:586 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	43.	 World Medical Association. World Medical Association Declaration of 
Helsinki: ethical principles for medical research involving human subjects. 
JAMA. 2013;310:2191–4.

	44.	 Schmidt S, Muehlan H, Brähler E. AAS-R - Revised Adult Attachment Scale 
- Deutsche Version: Manual. Hogrefe; 2016.

	45.	 Brennan KA, Shaver PR. Dimensions of Adult Attachment, Affect Regula‑
tion, and Romantic Relationship Functioning. Personality Soc Psychol Bull. 
1995;21:267–83.

	46.	 Franke GH. Brief symptom inventory (BSI) von LR Derogatis (Kurzform der 
SCL-90-R). Beltz Test. 2000.

	47.	 Leiner DJ. SoSci Survey (Version 2.5. 00-i1142) [Computer software]. 2019.
	48.	 RStudio Team. RStudio: Integrated Development Environment for R. 

Boston, MA: RStudio, PBC.; 2020.
	49.	 Rosseel Y. lavaan: An R Package for Structural Equation Modeling. J Stat 

Software. 2012;48:1–36.
	50.	 Schoemann AM, Boulton AJ, Short SD. Determining power and sample 

size for simple and complex mediation models. Soc Psychol Personality 
Sci. 2017;8:379–86.

	51.	 Lass-Hennemann J, Schäfer SK, Sopp MR, Michael T. The relationship 
between attachment to pets and psychopathological symptoms: The 
mediating effect of adult attachment style. 2022.

	52.	 Beetz A, Julius H, Turner D, Kotrschal K. Effects of Social Support by a Dog 
on Stress Modulation in Male Children with Insecure Attachment. Front 
Psychol. 2012:3.

	53.	 Julius H, Beetz A, Niebergall K. Breaking the transmission of insecure 
attachment relationships. 2010.

	54.	 Carlson EB, Dalenberg C, McDade-Montez E. Dissociation in posttrau‑
matic stress disorder part I: Definitions and review of research. Psychol 
Traum: Theory, Res Pract Policy. 2012;4:479–89.

	55.	 Kurdek LA. Pet dogs as attachment figures. J Soc Personal Relationships. 
2008;25:247–66.

	56.	 Zasloff RL. Measuring attachment to companion animals: a dog is not a 
cat is not a bird. Appl Animal Behav Sci. 1996;47:43–8.

	57.	 Herzog HA. Gender Differences in Human-Animal Interactions: A Review. 
Anthrozoös. 2007;20:7–21.

	58.	 Bakermans-Kranenburg MJ, van IJzendoorn MH. No reliable gender differ‑
ences in attachment across the lifespan. Behav Brain Sci. 2009;32:22–3.

	59.	 Bangasser DA, Cuarenta A. Sex differences in anxiety and depression: 
circuits and mechanisms. Nature Rev Neurosci. 2021;22:674–84.

	60.	 Gallo EAG, Munhoz TN, Loret de Mola C, Murray J. Gender differences 
in the effects of childhood maltreatment on adult depression and 
anxiety: A systematic review and meta-analysis. Child Abuse Neglect. 
2018;79:107–14.

	61.	 Mathes BM, Morabito DM, Schmidt NB. Epidemiological and Clinical 
Gender Differences in OCD. Curr Psychiatr Reports. 2019;21:36.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	The relationship between attachment to pets and mental health: the shared link via attachment to humans
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Sample recruitment and
	Sample characteristics
	Materials and measures
	Socio-demographic data and dog-related information
	Lexington Attachment to Pets Scale (LAPS)
	Revised Adult Attachment Scale (R-AAS)
	Brief Symptom Inventory (BSI)

	Data collection and analysis

	Results
	Bivariate relationships
	Mediation model
	Post-hoc power calculation

	Discussion
	Limitations

	Conclusion
	Acknowledgements
	References


