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The influence of animal ownership on mental 

health for people with severe mental illness: 

Findings from a UK population cohort study
Emily Shoesmith*, Ben Lorimer, Emily Peckham, Lauren Walker, and Elena Ratschen

Abstract
Background and aims: There is increasing evidence to suggest companion animal ownership may positively impact mental health 

and wellbeing. However, there is limited research related to the role of companion animal ownership for mental health that focuses 

on people living with severe mental illness (SMI). We aimed to explore the connection among loneliness, mental health, wellbeing, 

animal ownership, and the perceived strength of the human-animal bond in this population.

Methods: We conducted a survey in an existing UK cohort of people living with SMI. The survey questionnaire included standardized 

measures to collect information related to mental health, loneliness, and the perceived strength of the human-animal bond.

Results: Of 286 participants who had previously consented to participate in the follow-up survey, 170 participants (59.4%) 

completed the survey. Of these, 81 (47.6%) owned at least one animal, and most perceived to have a strong human-animal bond 

with their companion animal as indicated by the Comfort from Companion Animals Scale (M = 39.80 of a maximum score of 44). 

However, regression analyses showed that owning an animal was not significantly associated with wellbeing, depression, anxiety, 

or loneliness scores. Likewise, the perceived strength of the human-animal bond was not significantly associated with animal 

species owned or wellbeing, depression, and anxiety scores.

Conclusion: The findings provide a counterpoint to the commonly held assumption that companion animals are beneficial for all 

owners’ mental health. Further exploration of the role of human-animal relationships, including challenges and support needs 

related to animal ownership, in people living with SMI is required.

Keywords: companion animals, human-animal interaction, human-animal relationships, human-animal bond, mental health, 

severe mental illness

Introduction
The enduring relationship between humans and companion 

animals is well-established (Brooks et al., 2018), with nearly 

70% of households in the UK owning an animal, and similar 

figures are shown worldwide (People’s Dispensary for Sick 

Animals, 2019). The impact of companion animal ownership on 

human physical and mental health is an area of human-animal 

interaction research that has become increasingly popular 

(Brooks et al., 2018; Ratschen et al., 2020). Much of the existing 

evidence suggests that relationships with companion animals 

may positively impact mental health through hypothesized 

mechanisms involving attachment to or companionship provided 

by the animal (Antonacopoulos and Pychyl, 2010; Meehan et al., 

2017; Brooks et al., 2018; Shoesmith et al., 2021a). Conversely, 

studies have also reported that a strong attachment to companion 

animals is associated with increased depression and loneliness 

(Antonacopoulos and Pychyl, 2010; Peacock et al., 2012). Studies 

investigating the link between animal ownership and human health 

tend to be conducted in the general population (Ratschen et al., 

2020; Shoesmith et al., 2021a) or specific subpopulations such as 

children and adolescents (Bystrom and Persson, 2015; Mueller  

et al., 2021b) or older adults (Gee and Mueller, 2019; Hughes et al., 

2020; Hui Gan et al., 2020), rather than those diagnosed with a 

severe mental illness (SMI). The evidence base for the potential 

benefit of companion animal ownership for those diagnosed with 

mental health conditions remains mixed and unclear (Brooks  

et al., 2018). While research indicates that animal ownership can 

improve the quality of life in those with mental illnesses (Brooks  

et al., 2016; Hayden-Evans et al., 2018), evidence also suggests 

that challenges related to animal ownership, combined with 
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housing and financial burdens, may be detrimental to owners’ 

wellbeing (Zimolag and Krupa, 2010; Brooks et al., 2016). There is 

limited understanding in the context of SMI of the potential value 

and contribution that companion animal ownership may have.

Findings from our previous UK population cohort survey study 

conducted during the COVID-19 pandemic reported that owning 

an animal was significantly associated with a self-reported 

deterioration in mental health in a cohort of individuals living with 

SMI (Shoesmith et al., 2021b). This suggests that the commonly 

reported assumption that companion animals may have a positive 

impact on the health and wellbeing of most owners may not be 

transferable to specific subpopulations in certain contexts. However, 

the decline observed in the previous study may have been due to 

the restrictions associated with the COVID-19 pandemic and the 

associated difficulties of owning an animal that may be heightened 

during this context. The authors also acknowledged the study was 

limited by not collecting information regarding the perceived strength 

of the human-animal bond. Evidence within the general population 

has suggested that strong bonds with companion animals may 

predict mental health vulnerability in owners (Antonacopoulos 

and Pychyl, 2010; Peacock et al., 2012). However, there has 

been a restricted amount of literature investigating this bond 

with companion animals for individuals living with SMI. Previous 

research often focuses on the development of the human-animal 

bond with a therapeutic animal within this population group, rather 

than a companion animal (Kovács et al., 2004; Horowitz, 2010; 

Calvo et al., 2016). Therefore, asking animal owners about the 

perceived closeness to their animals is an important factor to 

explore within this subpopulation and its links with mental health.

We report findings from a follow-up survey conducted within the 

same cohort of people living with SMI (Shoesmith et al., 2021b), 

conducted while no pandemic restrictions were in place. This study 

addresses the limitation identified in the previous follow-up survey 

(Shoesmith et al., 2021b) by including an instrument to measure the 

perceived strength of the human-animal bond. The Comfort from 

Companion Animals Scale (CCA) (Zasloff, 1996) focuses specifically 

on the comfort or intimacy elements of the relationship between 

humans and animals, and is more appropriate for measuring the 

human-animal bond for a diverse range of species than the majority 

of other validated similar instruments (Zasloff, 1996). This study 

aimed to investigate the following research questions:

1. What proportion of participants own a companion animal? 

(RQ1)

2. For those who own a companion animal, what is the 

perceived strength of the human-animal bond, and what 

proportion of participants regularly interact with their animal? 

(RQ2)

3. Are participants’ levels of wellbeing, depression, anxiety, 

or loneliness associated with animal ownership, after 

controlling for key sample characteristics? (RQ3)

4. For participants who own companion animals, is the strength 

of the human-animal bond associated with the species of 

the animal or participants’ levels of wellbeing, depression, 

or anxiety? (RQ4)

Methods

STUDY DESIGN

The questionnaire survey could be completed via a range of 

methods: online, via telephone, or by postal copy. This follow-up 

survey was part of a four-part study that aimed to investigate the 

effects of COVID-19 restrictions on individuals living with SMI. 

This study reports the results from the fourth follow-up survey. 

Supplementary Material 1 presents a more detailed account of 

the methodology. The design and data analysis for this study were 

pre-specified and are available on the Open Science Framework 

(Available at: https://osf.io/jzp5x).

SETTING AND PARTICIPANTS

The survey was conducted within a subsample of 9914 adults 

(18+) in the UK living with SMI who had taken part in The Closing 

the Gap Health Study (CtG; 2016–2020). The CtG is described in 

detail elsewhere (Peckham et al., 2023). The Optimising Wellbeing 

in Self-Isolation study (OWLS) explores the effects of pandemic 

restrictions in a subsection of the CtG clinical sample. To ensure 

the OWLS subsample reflected the diversity of the population, a 

sampling framework was created based on various demographics 

(e.g. gender, ethnicity, age) and recruitment via primary or 

secondary care. The full recruitment method for the OWLS study 

has been described in detail elsewhere (Peckham et al., 2021) and 

can also be found in Supplementary Material 1.

Participants were eligible to participate in the OWLS study if they 

met the following inclusion criteria: (1) aged 18 years or above; (2) 

had a documented diagnosis of schizophrenia or other psychotic 

disorder (ICD-10 F20.X and F22.X (WHO, 2007) or DSM equivalent 

(Regier et al., 2013)) or bipolar disorder (ICD-10 code F31.X or 

DSM equivalent), and (3) they had consented to be contacted 

again to participate in future research following participation in the 

CtG study.

RECRUITMENT AND PROCEDURES

In the first survey (OWLS 1; July–December 2020), 367 participants 

were recruited and 330 consented to follow-up. Over the course of 

the second (OWLS 2; January–March 2021) and third (OWLS 3; 

October 2021–January 2022) follow-up surveys, 44 participants 

withdrew their consent to further contact. Therefore, a total of 286 

participants could be contacted for the current survey (OWLS 4). 

These participants were contacted and invited to participate in 

OWLS 4. Those who agreed to participate were able to complete 

the survey via their preferred method: (1) via telephone with a 

member of the research team; (2) by postal copy, or (3) via a link 

online sent by a member of the research team.

OWLS 4 commenced in May 2022 and data collection ended in 

August 2022. Ethical approval for the survey was granted by the 

Health Research Authority Northwest – Liverpool Central Research 

Ethics Committee (REC reference: 20/NW/0276) and Wales 

Research Ethics Committee 4 (REC reference: 21/WA/0239).

MEASURES

The bespoke questionnaire was developed by a multi-disciplinary 

team of academics. The survey was shared with members of the 

OWLS Lived Experience Advisory Group for feedback and the online 

survey was piloted with members of the study team, including the 

public co-applicant, to ensure the survey was displayed correctly. 

The measures included in this study are outlined below.

Demographic data: When the CtG Cohort was formed, demographic 

information including participants’ gender, age, and ethnicity was 

collected. Further demographic questions about neighbourhood 

deprivation, professional activity, SMI diagnosis, and self-reported 

physical health condition comorbidity were included in the 

subsequent follow-up surveys.

Information obtained about ethnicity was used to derive a binary 

minority status variable for analyses (White, other than White). 

The binary grouping enabled statistical analysis of ethnicity due to 

limited numbers of ethnicities other than ‘White’. Post-codes were 

obtained to assign participants to one of ten indices of deprivation, 

with higher scores indicating less socio-economic deprivation. 

Indices were organized into five groups ranging from very high 

deprivation to very low deprivation for analyses. Information 

obtained about the professional activity was used to derive a 

binary minority status variable for analyses. Where participants 

were employed (full-time, part-time, self-employed), volunteering, 

or studying, they were classed as professionally active. Those 

who were not employed, retired, or not engaging in studying or 

volunteering were grouped as not professionally active.

https://osf.io/jzp5x
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Animal ownership: Participants were asked, ‘Do you have any 

animals that live with you or near you, and that you or anyone in 

your household are the main caretaker of? Please do not include 

animals kept as livestock (e.g. farm sheep, cattle).’ If answering 

‘yes’, participants were required to indicate how many and which 

species (dog, cat, small mammal, bird, fish, reptile or amphibian, 

horse or pony, farm animal, other).

Human-animal bond: Animal owners were asked to select which 

of their animals they felt closest to and indicate the species of this 

animal. Participants were then asked to respond to a number of 

statements on the validated 11-item Comfort from Companion 

Animals Scale (CCA) (Zasloff, 1996), with this animal in mind. 

The CCA uses a four-point Likert scale (1 = strongly disagree;  

4 = strongly agree). As reported elsewhere (Ratschen et al., 2020), 

we use this instrument as a measure that assesses the comfort or 

intimacy element of the human-animal bond. Scores for individual 

CCA items were calculated into one overall score (11–44) and 

included as a continuous variable in our analyses.

Engagement with companion animals: Participants were also 

asked to indicate their agreement to statements on the 3-item 

measure derived from the 29-item CENSHARE Pet Attachment 

Survey (Bures et al., 2019), using a four-point Likert scale (1 = 

never; 4 = almost always). Statements included: ‘do you spend 

time each day playing with or exercising your pet?’; ‘when you 

feel bad, do you seek your pet for comfort?’, and ‘how often do 

you consider your pet to be a member of your family?’ Scores for 

each question were calculated into one overall score (3–12) and 

included as a continuous variable in our analyses.

Wellbeing: Four questions were taken from the ONS Health 

and Lifestyle Survey (HLS) (Office for National Statistics, 2021). 

Participants were asked to respond to four statements using an 

11-point Likert scale (0 = not at all; 10 = completely) to indicate 

how they had been feeling, as follows: ‘overall, how satisfied are 

you with your life nowadays?’; ‘overall, to what extent do you feel 

that the things you do in your life are worthwhile?’; ‘overall, how 

happy did you feel yesterday?’, and ‘overall, how anxious did you 

feel yesterday?’. The response for the last item was reversed, and 

the scores for individual questions were calculated into one overall 

score and used as a continuous variable in our analyses, with 

greater total scores representing better wellbeing.

Depression: The PHQ-2 (Thombs et al., 2014) was included, asking 

participants to respond to two items on a four-point Likert scale, 

based on their experiences in the last 2 weeks (0 = not at all; 3 = 

nearly every day). Scores for individual questions were calculated 

into one overall score (0–6) and used as a continuous variable 

in our analyses, with higher scores representing greater levels of 

depression. The PHQ-2 was not included in our previous study 

reporting the findings from OWLS 2 (Shoesmith et al., 2021b).

Anxiety: The GAD-2 (Sapra et al., 2020) was included, asking 

participants to respond to two items on a four-point Likert scale, 

based on experiences in the last 2 weeks (0 = not at all; 3 = nearly 

every day). Scores for individual questions were calculated into 

one overall score (0–6) and used as a continuous variable in our 

analyses, with higher scores representing greater levels of anxiety. 

The GAD-2 was not included in our previous study reporting the 

findings from OWLS 2 (Shoesmith et al., 2021b).

Loneliness: The 3-item short version of the UCLA loneliness scale 

(Hughes et al., 2004) was included and asked participants to 

indicate agreement to three items on a three-point Likert scale, 

based on the last 2 weeks (1 = hardly ever; 3 = often). Scores for 

individual questions were calculated into one overall score (3–9) 

and used as a continuous variable in the analyses, with higher 

scores representing greater loneliness.

DATA ANALYSIS

Descriptive statistics are provided for demographic information 

and data relating to animal ownership (RQ1 and 2). To address 

RQ3, separate linear regression analyses were conducted. 

These assessed the associations between the predictor animal 

ownership (yes/no) and total scores for wellbeing, depression, 

anxiety, or loneliness (outcome variables), adjusting for key 

sample characteristics (gender, age, ethnicity, socio-economic 

deprivation, professional activity, SMI diagnosis, and self-reported 

physical health condition comorbidity). For those participants 

who owned an animal, to understand whether the strength of 

the human-animal bond (predictor) is associated with animal 

species or participant’s levels of wellbeing, depression, or anxiety 

(outcome variables) (RQ4), one linear regression analysis was 

conducted, controlling for relevant covariates (gender, age, 

ethnicity, loneliness).

Before applying the above regression models, nonparametric 

missing value imputation was conducted using the R Statistical 

Software package missForest (Stekhoven and Stekhoven, 

2013). MissForest is an algorithm based on the machine learning 

approach of Random Forest and imputes missing values by using 

observed values to develop a Random Forest predictive model 

for each variable, and then using these models to predict missing 

values in said variables. Evidence suggests that it is effective in 

imputing missing values for variables that have missing information 

of up to 30% (Stekhoven and Bühlmann, 2012). All other statistical 

analyses were conducted using SPSS version 28.0 (IBM®). As 

sensitivity analyses, the regression models were conducted using 

only those participants with complete information.

CHANGES FROM PRE-REGISTRATION

It was not initially intended to provide descriptive statistics for 

wellbeing, loneliness, depression, and anxiety scores. However, 

our previous findings reported animal ownership appeared to 

be linked to self-reported mental health decline in people living 

with SMI (Shoesmith et al., 2021b), and this may be attributable 

to COVID-19 as the data were collected during the second wave 

of the pandemic in the UK. As the current sample was from the 

same cohort as the previous study, it was deemed important to 

explore the differences in scores based on the removal of COVID-

19 restrictions. Therefore, descriptive statistics for the current 

survey have been reported, and change scores for wellbeing and 

loneliness across time points have been calculated.

Results

PARTICIPANT CHARACTERISTICS

A total of 170 participants completed OWLS 4 (via online link or 

telephone, n = 133; via postal copy, n = 37). Table 1 presents a 

summary of participant characteristics using the raw dataset.

MENTAL HEALTH, WELLBEING, AND LONELINESS 

SCORES

Mean scores and standard deviation (SD) for wellbeing, 

loneliness, depression, and anxiety were also calculated using 

the raw dataset (Table 2). Mean scores for participants diagnosed 

with psychosis and bipolar were similar, but those diagnosed with 

another SMI had lower mean wellbeing scores (indicating lower 

wellbeing), and higher mean loneliness, depression, and anxiety 

scores (indicating greater loneliness, depression, and anxiety). 

Mean total scores for wellbeing, loneliness, depression, and 

anxiety were similar for participants who owned one or more than 

one companion animals.

For participants who completed both OWLS 2 and OWLS 4, the 

mean wellbeing and loneliness scores were compared across 

time points (Table 3). As PHQ-2 and GAD-2 were not included 

in OWLS 2, it was not possible to compare the depression and 

anxiety scores. Mean wellbeing scores were marginally higher at 

the OWLS 4 time point (+1.3), indicating better wellbeing, whereas 

mean loneliness scores remained similar (−0.1).
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Table 1. Participant characteristics (n = 170).

Characteristics % (N) Missing data % (N)

Gender Female 46.5 (79) 0 (0)

Male 52.4 (89)

Transgender 1.2 (2)

Age (years) M = 52.19, SD = 14.83 0 (0)

Ethnicity White 88.2 (150) 0 (0)

Other ethnic 11.8 (20)

Socio-economic deprivation Very low deprivation 15.9 (27) 2.4 (4)

Low deprivation 17.6 (30)

Medium deprivation 18.8 (32)

High deprivation 24.7 (42)

Very high deprivation 20.6 (35)

Professional activity Professionally active 106 (62.4) 0 (0)

Not professionally active 64 (37.6)

SMI diagnosis Psychosis 48.8 (83) 9.4 (16)

Bipolar 34.7 (59)

Other 7.1 (12)

Self-reported physical health 

condition comorbidity

Yes 55.9 (95) 18.2 (31)

No 25.9 (44)

Companion animal ownership Yes 47.6 (81) 1.2 (2)

No 51.2 (87)

Companion animal species Dogs 56.8 (46) 0 (0)

Cats 47.0 (38)

Small mammals 7.4 (6)

Birds 3.7 (3)

Fish 6.2 (5)

Reptiles 4.9 (4)

Horses 0 (0)

Farm animals 1.2 (1)

Other 2.5 (2)

Table 2. Mean scores and standard deviation (SD) for wellbeing, loneliness, depression and anxiety by all participants, SMI diagnosis, and a number of companion 

animals owned.

Diagnosis

Mean wellbeing  

score (SD)

Mean loneliness  

score (SD)

Mean depression  

score (SD)

Mean anxiety  

score (SD)

All (n = 153) 23.1 (8.7) 5.6 (1.9) 2.4 (1.9) 2.8 (1.9)

Psychosis (n = 83) 23.1 (9.7) 5.5 (2.0) 2.3 (1.9) 2.7 (1.9)

Bipolar (n = 59) 23.6 (7.4) 5.6 (1.9) 2.3 (1.8) 2.7 (1.9)

Other (n = 12)  19.5 (10.4) 6.1 (2.2) 3.7 (2.4) 4.7 (2.3)

Number of companion animals owned

One animal (n = 48) 21.7 (8.8) 5.7 (1.9) 2.4 (2.0) 2.9 (2.0)

More than one animal 

(n = 33)

21.8 (.8.2) 5.7 (1.7) 2.8 (2.0) 3.1 (1.9)
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WHAT PROPORTION OF PARTICIPANTS OWN A 

COMPANION ANIMAL? (RQ1)

Just under half of the participants (47.6%; n = 81) owned a 

companion animal (Table 1). Of these, 59.3% (n = 48) owned one, 

with the most common animal being a dog (56.2%, n = 27), followed 

by a cat (39.6%, n = 19), and two (4.2%) reported owning one 

small mammal. Of the remaining animal owners, 14.8% (n = 12) 

owned two, 12.3% (n = 10) owned three, 1.2% (n = 1) owned four, 

and 2.5% (n = 2) owned five, six, and eight animals, respectively. 

Four participants (4.9%) owned more than 10 animals. Of these, 

participants reported owning 10 animals (1 dog, 1 cat, 8 fish); 26 

animals (2 dogs, 24 birds); 32 animals (32 birds); and 41 animals 

(1 cat and 40 fish).

WHAT IS THE PERCEIVED STRENGTH OF THE 

HUMAN-ANIMAL BOND, AND WHAT PROPORTION 

OF COMPANION ANIMAL OWNERS REGULARLY 

INTERACT WITH THEIR ANIMAL? (RQ2)

Total CCA scores were high (M = 39.8, SD = 6.2), indicating 

most participants perceived there to be a strong human-animal 

bond with their closest companion animal. Likewise, total scores 

related to engagement frequency were high (M = 10.1, SD = 

2.0), indicating most participants frequently interacted with their 

animals and perceived their companion animal to be a member of 

the family. Table 4 presents the descriptive statistics for the total 

CCA scores and frequency of engagement with the participants’ 

closest companion animal. Companion animal owner responses to 

individual CCA statements and statements related to engagement 

frequency are presented in Supplementary Material 2.

ARE PARTICIPANTS’ LEVELS OF WELLBEING, 

DEPRESSION, ANXIETY, OR LONELINESS 

ASSOCIATED WITH ANIMAL OWNERSHIP? (RQ3)

Adjusting for key sample characteristics, companion animal 

ownership was not significantly associated with total wellbeing, 

depression, anxiety, or loneliness scores (Table 5). Similar findings 

were observed when repeating the regression models using the 

132 participants with complete information in the non-imputed 

dataset (see Supplementary Material 3).

IN COMPANION ANIMAL OWNERS, IS THE STRENGTH 

OF THE HUMAN-ANIMAL BOND ASSOCIATED WITH 

ANIMAL SPECIES OR PARTICIPANTS’ LEVELS OF 

WELLBEING, DEPRESSION, OR ANXIETY? (RQ4)

The majority of companion animal owners identified their closest 

species as dogs (53.1%; n = 43) or cats (38.3%; n = 31). Only four 

participants identified other species as their closest companion 

animal (small mammals; n = 3; birds; n = 1). These were 

categorized as ‘other’ and excluded from the analysis due to the 

small number within the category not likely to allow for meaningful 

analysis. Three participants (3.7%) entered ‘both dogs and cats’ 

as their closest species so were also excluded from the current 

analysis. Therefore, 74 companion animal owners were included 

in this analysis.

Adjusting for relevant covariates, animal species (dogs, cats), and 

total wellbeing, depression and anxiety scores were not significantly 

associated with the perceived strength of the human-animal bond 

(Table 6). Similar findings were observed when repeating the 

Table 3. Comparison of mean wellbeing and loneliness scores across OWLS 2 

and OWLS 4.

Mean wellbeing score (SD) Mean loneliness score (SD)

OWLS 2 21.8 (8.3) 5.7 (2.1)

OWLS 4 23.1 (8.7) 5.6 (1.9)

Table 4. Descriptive statistics for total CCA scores and frequency of engagement.

% (N) Missing % (N) Minimum Maximum Mode Median Mean Standard deviation

Total CCA score 90.1 (73) 9.9 (8) 11 44 44 43 39.8 6.2

Engagement frequency 100 (81)    0 (0)  4 12 12 11 10.1 2.0

Table 5. Linear regression models of association of animal ownership and wellbeing, depression, anxiety, and loneliness, adjusting for key sample characteristics.

Predictor

Total wellbeing score

badj 95% CI p-value R2

Animal ownership1 −1.898 −4.730 to 0.935 0.188 0.082

Total depression score

badj 95% CI p-value R2

Animal ownership2  0.101 −0.501 to 0.703 0.741 0.154

Total anxiety score

badj 95% CI p-value R2

Animal ownership3  0.120 −0.517 to 0.757 0.710 0.125

Total loneliness score

badj 95% CI p-value R2

Animal ownership1  0.019 −0.644 to 0.683 0.954 0.037

1No covariate (gender, age, ethnicity, professional activity, socio-economic deprivation, SMI diagnosis, physical condition comorbidity) indicated significance.
2Gender, age, ethnicity, professional activity, socio-economic deprivation*, SMI diagnosis, physical condition comorbidity*; * indicates significance (p < 0.05).
3Gender*, age, ethnicity, professional activity, socio-economic deprivation, SMI diagnosis, physical condition comorbidity; * indicates significance (p < 0.05).
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regression model using 56 participants with complete information 

in the non-imputed dataset (see Supplementary Material 3).

Discussion
The current survey investigated the connection between owning 

an animal and mental health in individuals living with SMI, and 

whether the perceived strength of the bond between owner and 

animal was associated with mental health and animal species 

owned. As far as we are aware, this is the first study to explore 

the perceived strength of the human-animal bond with companion 

animals in individuals with an existing SMI diagnosis and the 

connections with mental health. It also addresses the limitations 

outlined in our previous survey conducted within the same cohort 

(Shoesmith et al., 2021b). Findings from this survey indicate that 

while most participants reported a strong human-animal bond with 

their animal, owning an animal was not significantly associated 

with wellbeing, depression, anxiety, or loneliness scores. Likewise, 

for those participants who owned an animal, the strength of the 

human-animal bond was not associated with animal species or 

wellbeing, depression, and anxiety scores.

ASSOCIATION BETWEEN ANIMAL OWNERSHIP AND 

MENTAL HEALTH

The evidence base for the impact of animal ownership on mental 

health is mixed. It is commonly assumed that companion animals 

are beneficial for the health and welfare of most owners in both the 

general population (Ratschen et al., 2020; Shoesmith et al., 2021a) 

and those with a mental health diagnosis (Stern et al., 2013; Brooks 

et al., 2018; Hayden-Evans et al., 2018). For example, research 

conducted within the general population suggests that animal 

ownership can ameliorate feelings of stress, insecurity, loneliness, 

and depression (Crawford et al., 2006; Staats et al., 2008; McConnell 

et al., 2011). In fact, evidence suggests that animal ownership was 

associated with less deterioration in mental health within the general 

population during COVID-19 restrictions in the UK, suggesting 

animal ownership may have mitigated some of the detrimental 

psychological effects of the pandemic (Ratschen et al., 2020). 

Likewise, companion animals are considered important sources of 

psychological support for those with mental health illnesses (Brooks 

et al., 2018, 2019). Studies have suggested that animal ownership 

may help to reduce feelings of loneliness and depression (Stern  

et al., 2013), and provides community engagement and meaningful 

participation, which assists the development of coping skills for 

people who have been diagnosed with a mental health illness 

(Brooks et al., 2016; Hayden-Evans et al., 2018).

Conversely, some studies have found no association, or a negative 

association, between companion animal ownership and mental 

health within both the general population (Gilbey et al., 2007; 

Rijken and van Beek, 2011; Ding et al., 2018) and for those with a 

mental health diagnosis (Shoesmith et al., 2021b). These findings 

align with our current results, as we did not identify a significant 

association between animal ownership and wellbeing, depression, 

anxiety, and loneliness scores in people living with SMI. Our 

previous findings from OWLS 2 reported animal ownership was 

associated with a self-reported decline in mental health, and it 

was possible due to the pandemic restrictions and subsequent 

challenges of animal ownership being amplified during this context 

(Shoesmith et al., 2021b). The current data were collected following 

the removal of COVID-19 restrictions, and there was a marginal 

increase in wellbeing scores (+1.3), suggesting the pandemic 

context may have influenced the findings in OWLS 2. However, 

it was not possible to compare depression and anxiety scores, a 

limitation that would have allowed us to explore this further.

In the absence of COVID-19 restrictions, a possible explanation 

for our current findings could be that the added responsibility of 

animal ownership may still exacerbate other potential stressors 

experienced by people living with SMI (e.g. financial and housing 

uncertainty/instability), thus possibly counteracting the benefits 

of ownership to mental health (Wells, 2009; Zimolag and Krupa, 

2010; Brooks et al., 2016; Hayden-Evans et al., 2018; Shoesmith 

et al., 2021b). This is plausible to suggest, considering socio-

economic deprivation was a significant covariate in the regression 

model investigating the association between ownership and 

total depression scores. This also aligns with evidence in the 

general population as research has indicated that animal owners 

reported lower psychological wellbeing if they were unemployed, 

suggesting the experience of ownership amplifies financial burden 

and responsibility (Amiot et al., 2022). A primary responsibility of 

animal ownership is the financial investment to pay for veterinary 

care, food, and supplies (Anderson et al., 2015), and this burden 

may result in increased stress levels (Anderson et al., 2015; 

Needell and Mehta-Naik, 2016; Shoesmith et al., 2021a). It may 

be possible this burden is amplified further by owning more than 

one companion animal. However, the influence of owning multiple 

animals is seldom reported, as previous evidence frequently 

requests participants to report on their relationships with their 

favourite animal, which restricts the opportunity to assess if there 

are any cumulative effects of having multiple animals (Mueller 

et al., 2021b). Additionally, our findings only indicate marginal 

differences in mean wellbeing, loneliness, depression, and anxiety 

scores for those who own one or more than one companion animal, 

with the largest difference being 0.4 for the mean depression score 

(Table 2). However, it is important for future research to explore the 

impact of these potential stressors on animal ownership for those 

living with SMI, as further work is required in the context of social 

inequalities and disadvantages (LaVallee et al., 2017; McCabe  

et al., 2021).

A second explanation to our findings may be related to the 

complexity of the human-animal relationship, and the range of 

factors that mediate the relationship between companion animals 

and their owners. Commonly cited mediating factors often include 

animal species and the strength of attachment (Siegel et al., 1999; 

Barcelos et al., 2021; Hawkins et al., 2022). However, characteristics 

of the companion animal may also mediate the relationship 

between animal ownership and owner wellbeing (Cavanaugh  

Table 6. Linear regression model of association of animal species, wellbeing, depression and anxiety, and the perceived strength of the human-animal bond, 

adjusting for relevant covariates.

Predictor

Human-animal bond (CCA scores)

badj 95% CI p-value R2

Animal species −0.413 −2.352 to 1.526 0.672 0.089

Total wellbeing scores −0.075 −0.328 to 0.178 0.555

Total depression scores −0.832 −1.843 to 0.180 0.106

Total anxiety scores  0.769 −0.173 to 1.710 0.108

No covariate (gender, age, ethnicity, loneliness) indicated significance.
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et al., 2008). For example, research has suggested participants who 

own more disobedient animals reported greater stress than those 

who owned more obedient animals (Bradley and Bennett, 2015), 

and companion animal characteristics and individual preferences 

of owners may impact the ability of an animal to benefit human 

mental health (Cavanaugh et al., 2008; Walsh, 2009). Therefore, 

our findings may imply that animal ownership and the perceived 

strength of the human-animal bond are not sufficient to benefit 

participants’ wellbeing, but we also need to consider the animal’s 

temperament and characteristics (Bradley and Bennett, 2015). 

This may explain why trained therapy animals, unlike companion 

animals, often enhance wellbeing of individuals diagnosed with 

mental health illnesses, as they are typically selected and trained 

due to friendly, obedient, and relaxed personality traits (D’Arcy, 

2011). It is vital for future research to further explore the mediating 

factors influencing the complex relationship between humans and 

animals to further our knowledge of the more specific requirements 

of those living with SMI who own animals. Importantly, our current 

results and findings from our previous study (Shoesmith et al., 

2021b) highlight that the common assumption that owning an 

animal has a positive impact on mental health may not be the case 

for this subpopulation.

ASSOCIATION AMONG THE PERCEIVED STRENGTH 

OF THE HUMAN-ANIMAL BOND, ANIMAL SPECIES, 

AND MENTAL HEALTH

It is often reported that the perceived strength of the human-

animal bond influences the connection between owning an animal 

and human health (Islam and Towell, 2013). Existing evidence 

suggests that owners often report strong bonds with their animals 

(Smolkovic et al., 2012; Brooks et al., 2018), sometimes indicate 

a closer bond to their animals than their relatives (Beck and 

Madresh, 2008). Therefore, research has progressively focused 

on the links between mental health and the perceived attachment 

to companion animals (Lass-Hennemann et al., 2022). While some 

studies have reported a positive relationship between the human-

animal bond and mental health (Mahalski et al., 1988; Barker, 1999; 

Cohen, 2002), most research has reported a negative relationship 

(Antonacopoulos and Pychyl, 2010; Miltiades and Shearer, 2011; 

Peacock et al., 2012; Smolkovic et al., 2012; Lass-Hennemann 

et al., 2020). Specifically, stronger bonds to companion animals 

were associated with worse mental health and can predict mental 

health vulnerability in some research (Antonacopoulos and Pychyl, 

2010; Peacock et al., 2012; Lass-Hennemann et al., 2022; Wells 

et al., 2022). Given the strong association between attachment to 

companion animals and mental health, it is important to further 

explore this within our subpopulation.

Due to the complex and dynamic interaction between the human-

animal bond and human-related factors (Payne et al., 2015), 

there is currently a lack of consensus on the terminology used 

to evaluate human-animal relationships (Anderson, 2007). The 

instruments available are limited and often focus on the human-

animal bond between adult participants and dogs (Anderson, 

2007). The Lexington Attachment to Pets Scale (Johnson et al., 

1992) is a widely used measure in human-animal interaction 

studies (Wilson and Netting, 2012), but its items may fail to address 

some aspects of the human-animal bond that may be unique to 

the relationship with specific animal species other than dogs and 

cats (Riggio et al., 2021). Therefore, the CCA was selected as 

it focuses specifically on the intimacy or comfort domain of the 

human-animal relationship (Zasloff, 1996) and is more appropriate 

for measuring the human-animal bond for a variety of species than 

other standardized measures, as ‘physical’ domain items such as 

dog walking would not be relevant for all other species (Zasloff, 

1996).

Our findings show that a significant association between the 

perceived strength of the human-animal bond and mental health 

scores was not identified. Despite this, companion animal owners 

in the sample reported near-ceiling levels of attachment to their 

animals. Over 95% reported their animal provided them with 

companionship, provided a source of constancy in their life, and 

made them feel loved (see Supplementary Material 2). While we 

did not find a significant association, responses to the individual 

CCA statements indicate that companion animals do provide 

emotional support to their owners, a finding that echoes results 

from existing studies within the general population (Hoy-Gerlach 

et al., 2020; Ratschen et al., 2020; Kogan et al., 2021; Shoesmith 

et al., 2021a) and also in those diagnosed with mental health 

conditions (Wisdom et al., 2009; Zimolag and Krupa, 2010; Brooks 

et al., 2016; Shoesmith et al., 2021b). Therefore, these results 

suggest that animal ownership may offer similar benefits to those 

living with SMI as those in the general population, and companion 

animals may be a vital part of the social network of people who 

have received an SMI diagnosis (Brooks et al., 2016).

Lastly, we did not identify a significant association between 

the human-animal bond and animal species. This aligns with a 

previous study on the general population that reported the strength 

of the human-animal bond did not vary by species (Ratschen et al., 

2020). This finding may support the social buffering hypothesis 

(Cohen and Wills, 1985), in that the presence of any animal within 

an individual’s social network may be more important for shaping 

the relationship than species-specific aspects. However, it is 

important to acknowledge the lack of variation of species identified 

by participants as their closest animal, so species were categorized 

as dogs and cats for the purpose of our analysis. Future research 

would benefit from recruiting a larger sample size and comparing a 

wider variety of species identified as the animal the participant felt 

closest to. However, it is not surprising that dogs and cats were the 

most frequently reported animals owned by this sample, and this 

is consistent with the numbers reported in previous mental health 

populations (Brooks et al., 2016; Shoesmith et al., 2021b), and the 

general population (Ratschen et al., 2020).

LIMITATIONS

We acknowledge the limitations of our current study. First, the 

generalizability of our findings is limited by the sample size. 

Future research would benefit from recruiting a larger sample size 

and comparing larger groups of animal owners to non-owners. 

The limited sample size may also have prevented any effect 

between the perceived strength of the human-animal bond and 

mental health scores from being identified, considering the lack 

of variability in responses observed in relation to the perceived 

strength of the bond (near ceiling levels reported across the 

sample). In future investigations of this research question, a larger 

sample is likely required to ensure there is sufficient variability 

in responses. Additionally, ethnicity was used to derive a binary 

variable (‘white’/‘other ethnic’), restricting the possibility to explore 

cultural influences on mental health and companion animal 

ownership. This would be important to further explore as research 

has reported animal ownership does vary across ethnic identities, 

but is not consistently controlled for in studies on animal ownership 

(Mueller et al., 2021a; Rodriguez et al., 2021).

We also acknowledge that we explored animal ownership cross-

sectionally. Although there were no differences reported in wellbeing, 

depression, anxiety, and loneliness between animal owners and 

non-owners, it may be that for this specific group of animal owners, 

ownership was providing benefits above and beyond what would 

have been the case without a companion animal at the point of 

data collection or at another time point. It would be useful for future 

research to explore how animal ownership impacts an individual 

living with SMI dynamically over time.

Furthermore, while most studies that investigate the connection 

between mental health and human-animal relationships primarily 

focus on specific species (particularly dogs and cats), we did 

endeavour to include all animal species in our analysis. However, 

the data presented here predominantly involved dogs and cats, 
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and therefore, the species were categorized into dogs and cats for 

the purpose of our analysis. Although this was expected that given 

cats and dogs are the most commonly owned animal species, and 

research reports that the participants tend to discuss these animals 

more than other species (Hui Gan et al., 2020), this study was 

unable to explore the potential impact of a more diverse range of 

animal species. Future research should exclusively focus on other 

animal species within this population group to explore the impact 

of a wider variety of species. Last, we did not collect data relating 

to animal characteristics or the amount of time the participant had 

owned their animal(s), factors which may be imperative in the 

development of the bond between the owner and their animal and 

may influence the extent to which an animal impacts their owner’s 

health.

CONCLUSIONS

Our current survey provided further insight into the impact of 

human-animal relationships for participants living with SMI. While 

the majority of participants perceived a strong human-animal 

bond with their companion animal, animal ownership and the 

strength of the human-animal bond were not associated with 

mental health scores. Our findings highlight the need for further 

exploration about animal ownership in people living with SMI and 

in the context of social inequalities and disadvantages. In order 

to reap the benefits of animal ownership, the development of 

targeted support strategies needs to be considered as a lack of 

personal and financial resources may turn animal ownership into 

a burden. Critically, the current findings build on previous work 

by bringing additional nuance to our understanding of the role of 

companion animals within this subpopulation, providing insights 

across a range of mental health measures and the inclusion of 

the CCA to measure the perceived strength of the human-animal 

bond. Our findings, together with prior research, suggest that the 

commonly held belief that animals are beneficial for wellbeing 

may not be entirely true for all members of all subpopulations in 

all contexts.

CONFLICTS OF INTEREST

The authors declare no conflict of interest.

ETHICS STATEMENT

Ethical approval for the survey was granted by the Health 

Research Authority Northwest – Liverpool Central Research Ethics 

Committee (REC reference: 20/NW/0276) and Wales Research 

Ethics Committee 4 (REC reference: 21/WA/0239). All participants 

provided informed consent to take part. All participants received 

a Participant Information Sheet at the beginning of the wider 

study and were given the opportunity to ask any questions about 

participation. Participants consented to follow-up in the first survey. 

Voluntary completion of this follow-up survey was indicative of 

participant consent.

AUTHOR CONTRIBUTIONS

E.P., B.L., and L.W. conceptualized the study; E.P., B.L., and L.W. 

carried out the methodology; B.L. and E.S. used software for this 

study; E.S., B.L., E.P., L.W., and E.R. validated the data; E.S. and 

B.L. carried out formal analysis; E.P., B.L., and L.W. carried out 

investigation; E.S., B.L., E.P., L.W., and E.R. gathered resources 

for this study; E.S. and B.L. curated the data; E.S. carried out 

writing—original draft preparation; E.S., B.L., E.P., L.W., and E.R. 

carried out writing—review and editing; E.S., B.L., E.P., L.W., and 

E.R. visualized the study; E.R. supervised the study; E.P., B.L., and 

L.W. administrated the project; E.P. carried out funding acquisition. 

All authors have read and agreed to the published version of the 

manuscript.

FUNDING STATEMENT

This study is independent research supported by the MRC (Grant 

Reference MR/V028529), and links with the Closing the Gap 

Cohort which was part-funded by the Wellcome Trust (ref: 204829) 

through the Centre for Future Health (CFH) at the University of 

York, UKRI (ES/S004459/1), and the National Institute for Health 

and Care Research Yorkshire and Humberside Applied Research 

Collaboration (YHARC). The views expressed in this publication 

are those of the author(s) and not necessarily those of the National 

Institute for Health and Care Research or the Department of Health 

and Social Care.

DATA AVAILABILITY STATEMENT

We are not able to share a de-identified dataset as we do not 

have consent from the research participants to do this. We have 

checked with the GDPR team at the University of York, and they 

have advised us that we cannot upload this data to a public 

repository without explicit consent from the study participants. 

Data requests for the full dataset may be sent to the Closing the 

Gap Network email: ctg-network@york.ac.uk whose Steering 

Committee manages our data access requests.

References
Amiot, C.E., Gagné, C. and Bastian, B. (2022) Pet ownership and 

psychological well-being during the COVID-19 pandemic. Scientific 

Reports 12(1), 6091. DOI: 10.1038/s41598-022-10019-z.

Anderson, D. (2007) Assessing the Human-Animal Bond: A Compendium 

of Actual Measures, 1st edn. Purdue University Press, West Lafayette, IN.

Anderson, K.A., Lord, L.K., Hill, L.N. and McCune, S. (2015) Fostering 

the human-animal bond for older adults: Challenges and opportunities. 

Activities, Adaptation & Aging 39(1), 32–42.

Antonacopoulos, N.M.D. and Pychyl, T.A. (2010) An examination of the 

potential role of pet ownership, human social support and pet attachment 

in the psychological health of individuals living alone. Anthrozoös 23(1), 

37–54.

Barcelos, A.M., Kargas, N., Maltby, J., Hall, S., Assheton, P. et al. 

(2021) Theoretical foundations to the impact of dog-related activities on 

human hedonic well-being, life satisfaction and eudaimonic well-being. 

International Journal of Environmental Research and Public Health 18(23), 

12382.

Barker, S.B. (1999) Therapeutic aspects of the human-companion animal 

interaction. Psychiatric Times 16(2), 45–46.

Beck, L. and Madresh, E.A. (2008) Romantic partners and four-legged 

friends: An extension of attachment theory to relationships with pets. 

Anthrozoös 21(1), 43–56.

Bradley, L. and Bennett, P.C. (2015) Companion-animals’ effectiveness in 

managing chronic pain in adult community members. Anthrozoös 28(4), 

635–647. DOI: 10.1080/08927936.2015.1070006.

Brooks, H., Rushton, K., Walker, S., Lovell, K. and Rogers, A. (2016) 

Ontological security and connectivity provided by pets: A study in the 

self-management of the everyday lives of people diagnosed with a long-

term mental health condition. BMC Psychiatry 16(1), 409. DOI: 10.1186/

s12888-016-1111-3.

Brooks, H.L., Rushton, K., Lovell, K., Bee, P., Walker, L. et al. (2018) The 

power of support from companion animals for people living with mental 

health problems: A systematic review and narrative synthesis of the 

evidence. BMC Psychiatry 18(1), 31. DOI: 10.1186/s12888-018-1613-2.

Brooks, H., Rushton, K., Lovell, K., McNaughton, R. and Rogers, A. (2019) 

‘He’s my mate you see’: A critical discourse analysis of the therapeutic role 

of companion animals in the social networks of people with a diagnosis of 

severe mental illness. Medical Humanities 45(3), 326–334.

Bures, R.M., Mueller, M.K. and Gee, N.R. (2019) Measuring human-

animal attachment in a large U.S. survey: Two brief measures for children 

and their primary caregivers. Front Public Health 7, 107. DOI: 10.3389/

fpubh.2019.00107.



Shoesmith et al. Human-Animal Interactions (2023) 2:1 https://doi.org/10.1079/hai.2023.0027 9

Bystrom, K. and Persson, C. (2015) The meaning of companion animals 

for children and adolescents with autism: The parents’ perspective. 

Antrozoos 2(2), 263–275.

Calvo, P., Fortuny, J.R., Guzmán, S., Macías, C., Bowen, J. et al. (2016) 

Animal assisted therapy (AAT) program as a useful adjunct to conventional 

psychosocial rehabilitation for patients with schizophrenia: Results of a 

small-scale randomized controlled trial [original research]. Frontiers in 

Psychology 7, 631. DOI: 10.3389/fpsyg.2016.00631.

Cavanaugh, L., Leonard, H. and Scammon, D. (2008) A tail of two 

personalities: How canine companions shape relationships and well-

being. Journal of Business Research 61, 469–479. DOI: 10.1016/j.

jbusres.2007.07.024.

Cohen, S.P. (2002) Can pets function as family members? Western 

Journal of Nursing Research 24(6), 621–638.

Cohen, S. and Wills, T.A. (1985) Stress, social support, and the buffering 

hypothesis. Psychological Bulletin 98(2), 310.

Crawford, E.K., Worsham, N.L. and Swinehart, E.R. (2006) Benefits 

derived from companion animals, and the use of the term “attachment.”. 

Anthrozoös 19, 98–112. DOI: 10.2752/089279306785593757.

D’Arcy, Y. (2011) “Paws” to provide comfort, relieve pain. Nursing 

2023, 41(4), 67–68. Available at: https://journals.lww.com/nursing/

Fulltext/2011/04000/_Paws__to_provide_comfort,_relieve_pain.23.aspx.

Ding, D., Bauman, A.E., Sherrington, C., McGreevy, P.D., Edwards, K.M. 

et al. (2018) Dog ownership and mortality in England: A pooled analysis 

of six population-based cohorts. American Journal of Preventive Medicine 

54(2), 289–293.

Gee, N.R. and Mueller, M.K. (2019) A systematic review of research on pet 

ownership and animal interactions among older adults. Anthrozoös 32(2), 

183–207.

Gilbey, A., McNicholas, J. and Collis, G.M. (2007) A longitudinal test of 

the belief that companion animal ownership can help reduce loneliness. 

Anthrozoös 20(4), 345–353. DOI: 10.2752/089279307X245473.

Hawkins, R.D., Robinson, C. and Brodie, Z.P. (2022) Child–dog 

attachment, emotion regulation and psychopathology: The mediating role 

of positive and negative behaviours. Behavioral Sciences 12(4), 109. 

Available at: https://www.mdpi.com/2076-328X/12/4/109.

Hayden-Evans, M., Milbourn, B. and Netto, J. (2018) ‘Pets provide 

meaning and purpose’: A qualitative study of pet ownership from 

the perspectives of people diagnosed with borderline personality 

disorder. Advances in Mental Health 16(2), 152–162. DOI: 

10.1080/18387357.2018.1485508.

Horowitz, S. (2010) Animal-assisted therapy for inpatients: Tapping 

the unique healing power of the human–animal bond. Alternative and 

Complementary Therapies 16(6), 339–343. DOI: 10.1089/act.2010.16603.

Hoy-Gerlach, J., Rauktis, M. and Newhill, C. (2020) (Non-human) animal 

companionship: A crucial support for people during the covid-19 pandemic. 

Society Register 4(2), 109–120. DOI: 10.14746/sr.2020.4.2.08.

Hughes, M.E., Waite, L.J., Hawkley, L.C. and Cacioppo, J.T. (2004) A 

short scale for measuring loneliness in large surveys: Results from two 

population-based studies. Research on Aging 26(6), 655–672. DOI: 

10.1177/0164027504268574.

Hughes, M.J., Verreynne, M.-L., Harpur, P. and Pachana, N.A. 

(2020) Companion animals and health in older populations: A 

systematic review. Clinical Gerontologist 43(4), 365–377. DOI: 

10.1080/07317115.2019.1650863.

Hui Gan, G.Z., Hill, A.-M., Yeung, P., Keesing, S. and Netto, J.A. (2020) 

Pet ownership and its influence on mental health in older adults. Aging & 

Mental Health 24(10), 1605–1612. DOI: 10.1080/13607863.2019.1633620.

Islam, A. and Towell, T. (2013) Cat and dog companionship and well-being: 

A systematic review. International Journal of Applied Psychology 3(6), 

149–155.

Johnson, T.P., Garrity, T.F. and Stallones, L. (1992) Psychometric 

evaluation of the Lexington attachment to pets scale (LAPS). Anthrozoös 

5(3), 160–175.

Kogan, L.R., Currin-McCulloch, J., Bussolari, C., Packman, W. and 

Erdman, P. (2021) The psychosocial influence of companion animals on 

positive and negative affect during the COVID-19 pandemic. Animals 

11(7), 2084. Available at: https://www.mdpi.com/2076-2615/11/7/2084.

Kovács, Z., Kis, R., Rózsa, S. and Rózsa, L. (2004) Animal-assisted 

therapy for middle-aged schizophrenic patients living in a social 

institution. A pilot study. Clinical Rehabilitation 18(5), 483–486. DOI: 

10.1191/0269215504cr765oa.

Lass-Hennemann, J., Schäfer, S.K., Sopp, M.R. and Michael, T. (2020) 

The relationship between dog ownership, psychopathological symptoms 

and health-benefitting factors in occupations at risk for traumatization. 

International Journal of Environmental Research and Public Health 17(7), 

2562.

Lass-Hennemann, J., Schäfer, S.K., Sopp, M.R. and Michael, T. (2022) 

The relationship between attachment to pets and mental health: the 

shared link via attachment to humans. BMC Psychiatry 22(1), 586. DOI: 

10.1186/s12888-022-04199-1.

LaVallee, E., Mueller, M.K. and McCobb, E. (2017) A systematic review 

of the literature addressing veterinary care for underserved communities. 

Journal of Applied Animal Welfare Science 20(4), 381–394. DOI: 

10.1080/10888705.2017.1337515.

Mahalski, P.A., Jones, R. and Maxwell, G.M. (1988) The value of cat 

ownership to elderly women living alone. The International Journal of 

Aging and Human Development 27(4), 249–260.

McCabe, E., Brown, C.A., Tan, M.C., Gross, D.P., Wilson, D.M. et al. 

(2021) Does fido have a foot in the door? Social housing companion 

animal policies and policy decision-making in a Canadian city. Housing 

and Society 48(3), 292–313. DOI: 10.1080/08882746.2021.1881745.

McConnell, A.R., Brown, C.M., Shoda, T.M., Stayton, L.E. and Martin, 

C.E. (2011) Friends with benefits: On the positive consequences of pet 

ownership. Journal of Personality and Social Psychology 101, 1239–1252. 

DOI: 10.1037/a0024506.

Meehan, M., Massavelli, B. and Pachana, N. (2017) Using  

attachment theory and social support theory to examine and measure pets 

as sources of social support and attachment figures. Anthrozoös 30(2), 

273–289.

Miltiades, H. and Shearer, J. (2011) Attachment to pet dogs and 

depression in rural older adults. Anthrozoös 24(2), 147–154.

Mueller, M.K., King, E.K., Callina, K., Dowling-Guyer, S. and 

McCobb, E. (2021a) Demographic and contextual factors as 

moderators of the relationship between pet ownership and health. 

Health Psychology and Behavioral Medicine 9(1), 701–723. DOI: 

10.1080/21642850.2021.1963254.

Mueller, M.K., Richer, A.M., Callina, K.S. and Charmaraman, L. (2021b) 

Companion animal relationships and adolescent loneliness during 

COVID-19. Animals 11(3), 885.

Needell, N.J. and Mehta-Naik, N. (2016) Is pet ownership helpful in 

reducing the risk and severity of geriatric depression? Geriatrics 1(4), 24.

Office for National Statistics (2021) Opinions and Lifestyle Survey 

Methodology. Available at: https://www.ons.gov.uk/aboutus/whatwedo/

paidservices/opinions/opinionsandlifestylesurveymethodology (accessed 

28 November 2021).

Payne, E., Bennett, P.C. and McGreevy, P.D. (2015) Current perspectives 

on attachment and bonding in the dog–human dyad. Psychology Research 

and Behavior Management 8(1), 71–79.

Peacock, J., Chur-Hansen, A. and Winefield, H. (2012) Mental health 

implications of human attachment to companion animals. Journal of 

Clinical Psychology 68(3), 292–303.

Peckham, E., Allgar, V., Crosland, S., Heron, P., Johnston, G. et al. (2021) 

Health risk behaviours among people with severe mental ill health during 

the COVID-19 pandemic: Analysis of linked cohort data. Plos One 16(10), 

e0258349. DOI: 10.1371/journal.pone.0258349.

Peckham, E., Lorimer, B., Spanakis, P., Heron, P., Crosland, S. et al. 

(2023) Health-risk behaviours among people with severe mental ill health: 

Understanding modifiable risk in the closing the gap health study. The 

British Journal of Psychiatry 222, 160–166.

People’s Dispensary for Sick Animals (2019). PDSA Animal Wellbeing Paw 

Report 2019. Available at: https://www.pdsa.org.uk/media/7420/2019-paw-

report_downloadable.pdf (accessed 9 January 2023).



Shoesmith et al. Human-Animal Interactions (2023) 2:1 https://doi.org/10.1079/hai.2023.0027 10

Ratschen, E., Shoesmith, E., Shahab, L., Silva, K., Kale, D. et al. (2020) 

Human-animal relationships and interactions during the Covid-19 

lockdown phase in the UK: Investigating links with mental health 

and loneliness. Plos One 15(9), e0239397. DOI: 10.1371/journal.

pone.0239397.

Regier, D.A., Kuhl, E.A. and Kupfer, D.J. (2013) The DSM-5: Classification 

and criteria changes. World Psychiatry 12(2), 92–98.

Riggio, G., Piotti, P., Diverio, S., Borrelli, C., Di Iacovo, F. et al. (2021) The 

dog-owner relationship: Refinement and validation of the Italian C/DORS 

for dog owners and correlation with the LAPS. Animals (Basel) 11(8), 

2166. DOI: 10.3390/ani11082166.

Rijken, M. and van Beek, A. (2011) About cats and dogs—Reconsidering 

the relationship between pet ownership and health related outcomes in 

community-dwelling elderly. Social Indicators Research 102, 373–388. 

DOI: 10.1007/s11205-010-9690-8.

Rodriguez, K.E., Herzog, H. and Gee, N.R. (2021) Variability i 

n human-animal interaction research. Frontiers in Veterinary Science 7, 

619600.

Sapra, A., Bhandari, P., Sharma, S., Chanpura, T. and Lopp, L. (2020) 

Using generalized anxiety disorder-2 (GAD-2) and GAD-7 in a primary 

care setting. Cureus 12(5), e8224.

Shoesmith, E., Shahab, L., Kale, D., Mills, D.S., Reeve, C. et al. (2021a) 

The influence of human–animal interactions on mental and physical 

health during the first COVID-19 lockdown phase in the UK: A qualitative 

exploration. International Journal of Environmental Research and Public 

Health 18(3), 976.

Shoesmith, E., Spanakis, P., Peckham, E., Heron, P., Johnston, G. et al. 

(2021b) The role of animal ownership for people with severe mental illness 

during the COVID-19 pandemic: A mixed-method study investigating 

links with health and loneliness. International Journal of Environmental 

Research and Public Health 18(22), 11908. Available at: https://www.mdpi.

com/1660-4601/18/22/11908.

Siegel, J.M., Angulo, F.J., Detels, R., Wesch, J. and Mullen, A. (1999) 

AIDS diagnosis and depression in the Multicenter AIDS Cohort Study: The 

ameliorating impact of pet ownership. AIDS Care 11(2), 157–170. DOI: 

10.1080/09540129948054.

Smolkovic, I., Fajfar, M. and Mlinaric, V. (2012) Attachment to pets and 

interpersonal relationships: Can a four-legged friend replace a two-legged 

one? Journal of European Psychology Students 3(1), 15–23.

Staats, S., Wallace, H. and Anderson, T. (2008) Reasons for  

companion animal guardianship (pet ownership) from two populations. 

Society & Animals: Journal of Human-Animal Studies 16, 279–291. 

DOI: 10.1163/156853008X323411.

Stekhoven, D.J. and Bühlmann, P. (2012) MissForest--non-parametric 

missing value imputation for mixed-type data. Bioinformatics 28(1), 

112–118. DOI: 10.1093/bioinformatics/btr597.

Stekhoven, D.J. and Stekhoven, M.D.J. (2013) Package ‘missForest’. 

R Package Version, 1.

Stern, S.L., Donahue, D.A., Allison, S., Hatch, J.P., Lancaster, C.L. et al. 

(2013) Potential benefits of canine companionship for military veterans with 

posttraumatic stress disorder (PTSD). Society & Animals 21(6), 568–581.

Thombs, B.D., Benedetti, A., Kloda, L.A., Levis, B., Nicolau, I. et al. (2014) 

The diagnostic accuracy of the Patient Health Questionnaire-2 (PHQ-2), 

Patient health questionnaire-8 (PHQ-8), and patient health questionnaire-9 

(PHQ-9) for detecting major depression: Protocol for a systematic review 

and individual patient data meta-analyses. Systematic Reviews 3(1), 1–16.

Walsh, F. (2009) Human-animal bonds I: The relational significance 

of companion animals. Family Process 48(4), 462–480. DOI: 

10.1111/j.1545-5300.2009.01296.x.

Wells, D. (2009) Associations between pet ownership and self-reported 

health status in people suffering from chronic fatigue syndrome. Journal of 

Alternative and Complementary Medicine (New York, N.Y.) 15, 407–413. 

DOI: 10.1089/acm.2008.0496.

Wells, D.L., Clements, M.A., Elliott, L.J., Meehan, E.S., Montgomery, C.J. 

et al. (2022) Quality of the human–animal bond and mental wellbeing 

during a COVID-19 lockdown. Anthrozoös 35(6), 847–866. DOI: 

10.1080/08927936.2022.2051935.

WHO (2007) International Classification of Diseases and Related Health 

Problems; 10th Revision. WHO. Available at: https://www.who.int/

classifications/icd/ICD10Volume2_en_2010.pdf.

Wilson, C.C. and Netting, F.E. (2012) The status of instrument development 

in the human–animal interaction field. Anthrozoös 25(sup1), s11–s55.

Wisdom, J.P., Saedi, G.A. and Green, C.A. (2009) Another breed of “service” 

animals: STARS study findings about pet ownership and recovery from 

serious mental illness. American Journal of Orthopsychiatry 79(3), 430–436.

Zasloff, R.L. (1996) Measuring attachment to companion animals: a dog is 

not a cat is not a bird. Applied Animal Behaviour Science 47(1–2), 43–48.

Zimolag, U. and Krupa, T. (2010) The occupation of pet ownership as an 

enabler of community integration in serious mental illness: A single exploratory 

case study. Occupational Therapy in Mental Health 26(2), 176–196.


	The influence of animal ownership on mental health for people with severe mental illness: Findings from a UK population cohort study
	Introduction
	Methods
	Results
	Discussion
	References


