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COVID-19 has negatively affected the mental health and well-being of adults, and thus it is important to examine potential factors which may influence mental health during the pandemic. We thus examined the association between pet ownership and depression/anxiety symptoms based on mental health disorder status during the COVID-19 pandemic. We included 12,068 cognitively healthy participants (45–86 years at study entry) from the Canadian Longitudinal Study on Aging (CLSA) comprehensive cohort who completed the first follow-up ([FU1]; 2015–2018), and COVID-19 Survey entry (April–May 2020) and exit (September-December 2020). Participants self-reported at FU1 if they owned a pet (yes/no). Participants were dichotomized as with or without a mental health disorder based on self-reported diagnosis of depression, anxiety, or mood disorders at baseline assessment (2011–2015) or FU1. Depressive symptoms were indexed using the 10-item Center for Epidemiological Studies Depression Scale (CESD-10) at FU1, and COVID-19 entry/exit surveys. Anxiety symptoms were assessed using the General Anxiety Disorder Questionnaire (GAD-7) at COVID-19 entry/exit surveys. Final models adjusted for age, sex, body mass index, income, education, living status, smoking status, relationship status, and alcohol intake. Forty-percent of participants owned a pet at FU1. Among those without a mental health disorder, there were no significant differences in CESD-10 between participants who owned pets compared with those without pets. For people with a mental health disorder, pet owners had higher CESD-10 (estimated mean difference range: 0.56–1.02 points; p < 0.05) and GAD-7 scores (estimated mean difference range: 0.28–0.57 points; p < 0.05) at both COVID-19 entry and exit surveys. Among people with mental health disorders, pet ownership was associated with poor mental health symptoms during April 2020 to December 2020 of the COVID-19 pandemic.
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Introduction

Coronavirus disease 2019 (COVID-19) has negatively affected the mental health and well-being of adults (1–3). Public health measures to combat the spread of the virus—such as self-isolation and quarantine—have affected usual activities and routines, which may lead to poorer mental health (4, 5). It is thus important to examine factors which may influence mental health during the pandemic.

People living with mental health disorders have experienced poorer mental health during the pandemic. A history of major depression, generalized anxiety disorder, or mood disorders (i.e., a set of psychological disorders characterized by the elevation or lowering of an individual's mood, such as bipolar disorder) is associated with ~0.2–0.5 SD increase in depressive and anxiety symptoms over and above pre-pandemic levels (6). Thus, it is critical to identify mitigating strategies for this population (7).

Pet ownership may provide a range of mental health benefits (8, 9). Owning a pet is a stress-relieving mechanism and can be used as a positive coping strategy (10). Interacting with pets reduces stress (11), and promotes better physical and mental well-being (12). Pet ownership improves quality of life, facilitates social and community interaction (13), and participation in pet-related activities like dog walking can decrease isolation and loneliness (14). However, it is unclear how pets have impacted mental health during the COVID-19 pandemic, nor is it clear whether pet ownership provides comparable benefits for people with mental health disorders (15).

The purpose of this study was thus to examine the association between pet ownership and depression/anxiety symptoms during the COVID-19 pandemic among people with and without mental health disorders. We hypothesized that pet ownership would be associated with less depression/anxiety symptoms during the pandemic in both people with and without mental health disorders.



Methods

We conducted a longitudinal analysis using data from the Canadian Longitudinal Study on Aging (CLSA) comprehensive cohort (N = 30,097) from first follow-up ([FU1]; 2015–2018), and the COVID-19 Survey (April 2020–December 2020)—a sub-study of the CLSA among 28,457 participants from both the Comprehensive and Tracking cohorts. Detailed methods of the CLSA baseline, FU1, and COVID-19 Survey can be found elsewhere (2, 16, 17). All research conducted as part of the CLSA abides by the requirements of the Canadian Institutes of Health Research and relevant institutions for ethical conduct and privacy protection in health research. We received ethics approval from the University of British Columbia's Clinical Research Ethics Board. All subjects gave written informed consent.


Inclusion criteria

The CLSA is a large, national, longitudinal study of Canadian women and men who were 45 to 85 years when recruited in 2010–2015. Information on the CLSA inclusion and exclusion criteria can be found elsewhere (16, 18).

In this analysis, all participants were from the Comprehensive cohort, cognitively healthy, and provided data at baseline (2010–2015), FU1 (2015–2018), and at COVID-19 entry (April–May 2020) and exit surveys (September–December 2020). We also excluded participants who provided incomplete data at either FU1 or COVID-19 entry or exit surveys. Thus, our final sample size was 12,068. Our STROBE diagram is presented in Figure 1.
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FIGURE 1
 STROBE Diagram. Baseline (2010–2015); First Follow-Up (2015–2018); COVID-19 Survey Entry (April 15–May 30, 2020); COVID-19 Survey Exit (September 29–December 29, 2020).




Measures
 
Self-reported mental health disorders

Participants were queried at baseline and FU1 whether they had been diagnosed with a mental health disorder (i.e., depression, anxiety, or a mood disorder). A diagnosis of anxiety was indexed using a single question: “Has a doctor ever told you that you have an anxiety disorder such as a phobia, obsessive-compulsive disorder or a panic disorder?” Depression was characterized by response to the question: “Has a doctor ever told you that you suffer from clinical depression?”. Mood disorders were classified based on response to: “Has a doctor ever told you that you have a mood disorder such as depression (including manic depression), bipolar disorder, mania, or dysthymia?”. Participants who answered “yes” at either baseline or FU1 were classified as having the queried mental health disorder.



Pet ownership

Pet ownership was assessed at baseline and FU1 using a single question: “Do you own a pet?”. Participants who responded “yes” were categorized as pet owners; participants who responded “no” or did not respond were classified as non-owners. For our analyses, we indexed pet ownership (yes/no) at FU1, given that these were the most recently available data on pet ownership.



10-Item center for epidemiological studies depression scale

We indexed depressive symptoms using the 10-item Center for Epidemiological Studies Depression Scale (CESD-10); a brief questionnaire for measuring depressive symptoms (19, 20). Scores range from 0 to 30 with higher scores indicating poorer depressive symptoms; a score ≥4 has an 85% positive predictive value for identifying older adults with depression (19). Participants completed the CESD-10 in the home interview at baseline and FU1, and by web or telephone during the COVID-19 Survey. We used continuous CESD-10 scores to examine changes in depressive symptoms from FU1 through COVID-19 exit survey.



Generalized anxiety disorder questionnaire

Anxiety symptoms were assessed using the Generalized Anxiety Disorder Questionnaire (GAD-7); a seven item questionnaire for the screening and identification of generalized anxiety disorder symptoms (21). Scores range from 0 to 21 with higher scores indicating greater anxiety symptoms; a score ≥10 has 89% sensitivity and 82% specificity for predicting general anxiety disorder (22). Participants completed the questionnaire either by web or telephone during the COVID-19 Survey. We used the continuous GAD-7 scores to examine anxiety symptoms during the COVID-19 Survey.



Covariates

At FU1, participants were queried for age, biological sex, educational attainment, income level, current living status (i.e., house, apartment/condo/town home, assisted living, or other), smoking status (i.e., daily, occasional, or former smoker, or non-smoker), alcohol intake (regular, occasional, or non-drinker), and relationship status (married, divorced/separated, single, or widowed). Body mass index (BMI; kg/m2) was indexed using a calibrated scale and stadiometer.




Statistical analysis

All analyses were conducted in R version 4.0.3 using the lmer package (version 1.1-25). Prior to analysis, all participants with missing data were excluded. Our complete statistical analysis code can be found in a github repository (https://github.com/ryanfalck/CLSA-COVID-19-Project/commit/f5915f7ceb9959ada83ca5c780e41434c1ad1166).

Participant self-reported mental health disorder status was indexed by affirmative responses at either baseline or FU1. For instance, participants who affirmed depression diagnosis at baseline, or participants who affirmed depression diagnosis at FU1, were each indexed as participants with depression. Participants who self-reported more than one mental health disorder at either baseline or FU1 were categorized as having multiple mental health disorders. As a sensitivity analysis, we indexed whether mental health disorder status changed from baseline to FU1. Participants were either classified as having a mental health disorder (1) at baseline, but not FU1; (2) not at baseline, but at FU1; (3) at both baseline and FU1; or (4) neither at baseline or FU1. We conducted separate models for each mental health disorder.

Using data at FU1, we categorized participants as either pet owners, or non-owners based on their response to the question, “Do you own a pet?”. We calculated means, standard deviations and proportions for all variables of interest at baseline.


Primary analyses

We used mixed linear models with restricted maximum likelihood estimation to evaluate between-group differences in CESD-10 score during the COVID-19 Survey between people with and without pets based on mental health disorder status. We examined four different mental health disorder statuses: (1) anxiety (i.e., yes/no); (2) depression (yes/no); (3) mood disorder (yes/no); and (4) multiple mental health disorders (multiple vs. no mental health disorders). Time representing COVID-19 Survey assessment (i.e., entry vs. exit) was included as a categorical fixed effect in addition to (1) pet ownership status; (2) mental health disorder status; and (3) the interactions of pet ownership, mental health disorder status, and time. The intercept was specified as a random effect. Each model controlled for CESD-10 score at FU1 in order to account for pre-pandemic depressive symptoms. We thus assumed CESD-10 score at FU1 was the most recent estimate of depressive symptoms prior to COVID-19 entry survey. Additionally, we controlled for age, sex, BMI, income level, educational attainment, living status, smoking status, relationship status, and alcohol intake.

We investigated interaction effects using estimated marginal means, wherein we estimated means and standard errors of CESD-10 score at COVID-19 entry and exit surveys for individuals with and without pets, stratifying for mental health disorder status. We then determined between group differences (i.e., pet owners vs. non-owners) at COVID-19 entry and exit surveys. Subsequently, we examined whether these between group differences (i.e., pet owners—non-owners) were significantly different (p < 0.05) between individuals with and without mental health disorders.



Secondary analysis

Our secondary analysis examined the interactive associations of pet ownership and mental health disorder status on anxiety symptoms during the COVID-19 Survey. We conducted linear models to examine between-group differences in GAD-7 score at COVID-19 entry and exit surveys based on pet ownership and mental health disorder status (yes/no). Separate analyses were conducted for each mental health disorder (i.e., depression, anxiety, mood disorder, or multiple mental health disorders).

For our models examining GAD-7 score differences at COVID-19 entry survey, we examined the interaction of mental health disorder status and pet ownership; GAD-7 score was the dependent variable of interest. Each model adjusted for the same covariates as our primary models. We conducted similar models examining GAD-7 score differences at COVID-19 exit survey; however, these models also accounted for GAD-7 score differences at COVID-19 entry survey.

Interaction effects were investigated using estimated marginal means of GAD-7 score at COVID-19 entry and exit surveys for individuals with and without pets, stratifying for mental health disorder status. Between group differences at study entry and exit were then calculated, and then between group differences between individuals with and without mental health disorders.



Sensitivity analyses

We conducted sensitivity analyses to determine whether changes in mental health status prior to the pandemic affected associations with depressive and anxiety symptoms during the COVID-19 pandemic. Specifically, we examined the interactive associations of pet ownership at FU1 and changes in mental health disorder status from baseline to FU1, and whether this affected CESD-10 scores during the COVID-19 pandemic. Likewise, we conducted a similar sensitivity analysis of the effects on anxiety symptoms during the COVID-19 Survey.

We also conducted a sensitivity analysis to determine if there were sex differences in the interactive associations of pet ownership and mental health disorder status on depressive and anxiety symptoms during the first 9 months of the COVID-19 pandemic. Specifically, we performed stratified analyses for males and females of our primary and secondary analyses in order to determine whether there were sex differences in how pet ownership and mental health disorder status affected CESD-10 scores during the COVID-19 pandemic. We conducted a similar sensitivity analysis of sex differences in the effects on anxiety symptoms during the COVID-19 Survey.





Results


Participant characteristics

Table 1 describes participant characteristics of our sample at FU1. Mean age was ~65 years (SD = 9 years), and the sample was 48.9% male. Approximately 81% of participants had a university degree or higher. Participants were suffering from an average of 3.95 (SD = 2.78) chronic conditions, 42.8% owned a pet at baseline; 39.1% owned a pet at FU1. Mean CESD-10 for all participants was 4.45 (SD = 4.20). In total, 17.5% of participants reported a diagnosis of depression at baseline and/or FU1, 9.9% reported anxiety, and 19.7% reported a mood disorder.


TABLE 1 Participant characteristics at first follow-up (2015–2018) for participants (1) in the Comprehensive Cohort with data at first follow-up, and COVID-19 survey entry (April–May 2020) and exit (September–December 2020); and (2) in the analyzed sample.
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Of the 2,976 participants who reported a mental health disorder at baseline and/or FU1, 68.6% reported having multiple mental health disorders. Tables 2, 3 describes participant characteristics at FU1 stratified by pet ownership and mental health disorder status, respectively.


TABLE 2 Analyzed sample participant characteristics at first follow-up (2015–2018) based on pet ownership.
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TABLE 3 Analyzed sample participant characteristics at first follow-up (2015–2018) by self-reported mental health disorder status.
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Differences in the associations of pet ownership with CESD-10 score during COVID-19 based on mental health disorder status

Our models examining the associations of pet ownership with CESD-10 score based on mental health disorder status are described in Table 4. Compared with participants without mental health disorders, those with mental health disorders (i.e., anxiety, depression, mood disorders, or multiple mental health disorders) reported higher CESD-10 score at FU1, and COVID-19 entry and exit surveys (p < 0.001).


TABLE 4 Estimated marginal means and standard errors for changes in 10-item Center for Epidemiological Studies Depression Scale (CESD-10) score at first follow-up ([FU1]; 2015–2018), and COVID-19 Survey entry (April 15–May 30, 2020) and exit (September 29–December 29, 2020), based on self-reported mental health disorder status and pet ownership.

[image: Table 4]

Among those without anxiety, participants with pets had higher CESD-10 scores at both COVID-19 entry (estimated mean difference [EMD]: 0.22; 95% CI: [0.04, 0.39]; p = 0.015) and exit surveys (EMD: 0.23; 95% CI: [0.06, 0.41]; p = 0.008) as compared with the same sub-population without pets. Individuals without depression who owned pets did not significantly differ in CESD-10 score at either COVID-19 entry and exit surveys as compared to individuals without depression who were not pet owners. Similarly, there were no significant differences in CESD-10 score at either COVID-19 entry or exit surveys between individuals without mood disorders who were pet owners and their peers without pets.

Participants with either anxiety, depression, or a mood disorder and pets had higher CESD-10 scores at COVID-19 entry (EMD range: 0.56–0.67; p < 0.05) and exit survey (EMD range: 0.96–1.02; p < 0.05) compared to their peers with mental health disorders and no pets. Participants with anxiety had a significantly greater difference in CESD-10 score between those who owned pets and non-pet owners at COVID-19 exit survey (EMD: 0.78; 95% CI: [0.27, 1.29]; p = 0.003) as compared to those same sub-populations for people without mental health disorders. Participants with either depression or a mood disorder who owned pets had a significantly greater difference in CESD-10 score at COVID-19 entry (EMD range: 0.50–0.54; p < 0.05) and exit surveys (EMD range: 0.83–0.90; p < 0.05) compared to those same sub-populations for people without mental health disorders.

Participants with multiple mental health disorders and pets had higher CESD-10 scores at COVID-19 entry (EMD: 0.79; 95% CI: [0.42, 1.16]; p < 0.001) and exit surveys (EMD: 1.05; 95% CI: [0.68, 1.42]; p < 0.001) than their non-owner peers. Individuals with multiple mental health disorders who owned pets had significantly greater differences in CESD-10 scores at COVID-19 entry (EMD: 0.67; 95% CI: [0.26, 1.08]; p = 0.002) and exit surveys (EMD: 1.15; 95% CI: [0.52, 1.78]; p < 0.001) compared to those same sub-populations for people without mental health disorders.



Differences in the association of pet ownership with anxiety symptoms during COVID-19 based on mental health disorder status

We describe the results of our models examining the associations of pet ownership with anxiety symptoms based on mental health disorder status in Table 5. Compared with participants without a mental health disorder, participants with mental health disorders reported higher GAD-7 score at both COVID-19 entry and exit surveys (p < 0.001).


TABLE 5 Estimated marginal means and standard errors for General Anxiety Disorder Questionnaire (GAD-7) score at COVID-19 Survey entry (April 15–May 30, 2020) and exit (September 29–December 29, 2020), based on mental health disorder status and pet ownership.
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Among those without anxiety, participants with pets had higher GAD-7 scores at both COVID-19 entry (EMD: 0.17; 95% CI: [0.043 0.30]; p = 0.014) and exit surveys (EMD: 0.13; 95% CI: [0.02, 0.23]; p = 0.019) compared to participants without pets. Individuals without depression who owned pets did not significantly differ in GAD-7 score at either COVID-19 entry and exit surveys as compared to individuals without depression who were not pet owners. Similarly, there were no significant differences in GAD-7 score at either COVID-19 entry or exit surveys between individuals without mood disorders who were pet owners and their peers without pets.

Participants with either anxiety, depression, or a mood disorder and pets had higher GAD-7 scores at COVID-19 entry (EMD range: 0.28–0.44; p < 0.05) and exit surveys (EMD range: 0.37–0.57; p < 0.05) compared to their peers with mental health disorders and no pets. Participants with anxiety, depression, or a mood disorder and pets had a significantly greater difference in GAD-7 score between pet owners and non-owners at COVID-19 exit survey (EMD range: 0.27–0.44; p < 0.05) compared to people without mental health disorders.

Participants with multiple mental health disorders and pets had higher GAD-7 scores at COVID-19 entry (EMD: 0.40; 95% CI: [0.11, 0.69]; p = 0.007) and exit surveys (EMD: 0.46; 95% CI: [0.23, 0.69]; p < 0.001) than their non-owner peers. We also found that participants with multiple mental health disorders and pets had a significantly greater difference in GAD-7 score between pet owners and non-owners at COVID-19 exit survey (EMD: 0.35; 95% CI: [0.10, 0.60]; p = 0.007) compared to people without mental health disorders.



Sensitivity analyses

Table 6 describes differences in CESD-10 scores at COVID-19 entry and exit surveys based on changes in mental health disorder status from baseline to first-follow-up. Pet owners who self-reported being diagnosed with a mental health disorder at either baseline, FU1, or both time points, had higher CESD-10 scores at either COVID-19 entry or exit surveys compared with non-owners. Participants who did not report having a mental health disorder at any time point and were pet owners did not have different CESD-10 scores from non-owners at either COVID-19 entry or exit surveys.


TABLE 6 Estimated marginal means and standard errors for changes in 10-item Center for Epidemiological Studies Depression Scale (CESD-10) score at FU1 (i.e., 2015–2018), and COVID-19 Survey entry and exit based on changes in mental health disorder status from baseline (i.e., 2010–2015) to FU1 and pet ownership at FU1.
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Table 7 describes differences in GAD-7 scores at COVID-19 entry and exit surveys based on 1) changes in mental health disorder status from baseline to first-follow-up and 2) pet ownership at FU1. Participants who reported having a mental health disorder at either baseline, FU1, or both time points and were pet owners had higher GAD-7 scores at either COVID-19 entry or exit surveys compared with non-owners. Participants who did not report having a mental health disorder at any time point and were pet owners did not have different GAD-7 scores from non-owners at either COVID-19 entry or exit surveys.


TABLE 7 Estimated marginal means and standard errors for changes in General Anxiety Disorder Questionnaire (GAD-7) score at COVID-19 Survey entry and exit based on changes in mental health disorder status from baseline (i.e., 2010–2015) to FU1 (2015–2018) and pet ownership at FU1.
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Table 8 describes sex differences in CESD-10 scores at COVID-19 entry and exit surveys based on mental health disorder status and pet ownership at first-follow-up. Females had higher CESD-10 scores than males for both individuals with and without mental health disorders. Females with anxiety and pets had a smaller difference in CESD-10 score from females without pets and anxiety at COVID-19 exit survey compared to their male peers. All other results were similar between males and females and mirrored the results of our primary analysis.


TABLE 8 Estimated marginal means and standard errors for sex differences in changes in 10-item Center for Epidemiological Studies Depression Scale (CESD-10) score at FU1 (i.e., 2015–2018), and COVID-19 Survey entry and exit based on mental health disorder status and pet ownership.
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Table 9 describes sex differences in GAD-7 scores at COVID-19 entry and exit survey based on mental health disorder status and pet ownership at first-follow-up. Females had higher GAD-7 scores than males for both those with and without mental health disorders. Females without anxiety who were pet owners had a larger difference in GAD-7 score from females without anxiety who were not owners at COVID-19 entry and exit surveys compared to their male peers. Females with depression who were pet owners had a larger difference in GAD-7 score from females with depression who were not owners at COVID-19 entry and exit surveys compared to their male peers. All other results were similar between males and females and mirrored the results of our secondary analysis.


TABLE 9 Estimated marginal means and standard errors for sex differences in General Anxiety Disorder Questionnaire (GAD-7) score at COVID-19 Survey entry and exit, based on mental health disorder status and pet ownership.

[image: Table 9]




Discussion

Our study results suggest that pet ownership does not significantly promote mental well-being during the COVID-19 pandemic for people without mental health disorders; however, for people with mental health disorders, pet ownership may be associated with worse depressive and anxiety symptoms. Pet owners during the pandemic have experienced unique challenges, including: meeting the needs of their pets, securing supplies, accessing veterinary care, and dealing with new and emerging behavioral issues which may be related to changes in the daily routines (e.g., working from home) (23). Meeting these challenges does not appear to substantially impact the well-being of people without mental health disorders. However, for people with mental health disorders, the extra burden of care of an animal during the pandemic may contribute to poorer mental health outcomes.

Importantly, pet owners in our study were younger and more likely to have mental health disorders than non-owners. Mental health disorders are less prevalent in older adults than younger adults (24–26). Community-dwelling older adults also appear to be more resilient to the mental health effects of COVID-19 than younger adults (27). A history of mental health disorders is associated with a substantial increase in depressive and anxiety symptoms over and above pre-pandemic levels (6). Taken together, these attributes associated with pet ownership (i.e., younger age, pre-existing mental health disorders), as well as pet ownership itself, may create a perfect storm to negatively impact mental health during a pandemic.

Our sensitivity analyses suggest that there may be some sex differences in our results. Specifically, we determined that during the COVID-19 Survey that (1) females have greater anxiety and depressive symptoms than males, irrespective of mental health disorder status; and (2) pet ownership may have both positive and negative effects on mental health for females, but not for males. Females are twice as likely to be diagnosed with depression and most anxiety disorders, with the exception of bipolar disorder which has similar prevalence in males and females (28). While it is difficult to determine at this time why pet ownership appears to have had sex-specific effects on anxiety and depressive symptoms based on mental health disorder status, we think these sex differences should be explored further as the COVID-19 pandemic continues.

Our analysis used a large, longitudinal cohort of middle-aged and older Canadians who were queried about their mental health both before and during the COVID-19 pandemic. Nonetheless, there are several important limitations. We excluded participants with missing data. Our primary outcome currently does not have an established minimal clinically important difference (MCID) and thus it is difficult for us to determine what these differences in CESD-10 between pet owners and non-owners mean. Pet ownership status was based on a single question, and thus we cannot determine whether specific types of pets (e.g., dogs, cats, etc.) impact mental health differently. Ownership of pets was not queried during the COVID-19 Survey, and thus our estimates of pet ownership during the pandemic may be outdated and incorrect. It is also unclear whether different types of pets have differential effects on depressive/anxiety symptoms. Mental health status was determined by self-reported indication of a mental health disorder. Anxiety symptoms were not collected prior to the start of the COVID-19 pandemic. Finally, our sample was based on the CLSA cohort, who were aged 45 to 85 years at baseline. Thus, we did not include individuals who were younger than 45 or older than 85 years which may limit the generalizability of our results to younger or older populations.

In summary, our study suggests that during the COVID-19 pandemic pet ownership in people with mental health disorders is associated with poorer mental health outcomes compared with people with mental health disorders who do not own pets. By comparison, pet ownership is not associated with differences in anxiety or depressive symptoms in people without mental health disorders. Future work is still needed to understand the long-term effects of COVID-19 on mental health, and whether pets have benefits on mental health. More pandemics will inevitably occur in the future, and thus it is critical for research to continue on crisis-driven changes in human-animal relationships.
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Baseline and first-follow-up 5034023 5254023 4914023 4694023 0.13(~0.35,061) 0.605 0.56 (0.4, 1.90) 0019
(N=744)
No anxiety (N = 10,862) 2904017 2624016 2734016 2404 0.16 0.17 (0.03,030) 0015 0.23(0.09,036) 0.001
Depression
Baseline only (N = 406) 4504030 4584029 3724027 3254027 0.78 (~0.13, 1.43) 0019 133 (0.69,1.97) <0.001
FUI only (N =287) 3834036 4214029 4514029 3474035 ~0.67 (~147,0.12) 0.097 ~0.74 (=152, 0.04) 0.064
Baseline and first-follow-up 4494020 4524020 3954020 3824020 0.55(0.20,090) 0.002 0.70(0.35, 1.04) <0.001
(N=1,416)
No depression (N =9,911) 2774017 2504017 2644016 2314016 0.13(~0.01,027) 0.072 0.19(0.05,033) 0.001
Mood disorders
Baseline only (N = 9,685) 4854037 4694036 3674032 3574032 1.18(0.32,2.04) 0.007 112(027,197) 0.010
FUI only (N= 455) 3854029 3744028 4154025 3934025 —0.31(~093,0.31) 0.334 0.18 (~0.79,0.43) 0557
Baseline and first-follow-up 4504020 4554019 4224019 3934019 0.29(~0.03,0.60) 0.079 0.62(0.31,093) <0.001
(N=1,681)
No mood disorders 270£017 241£017 25640.16 2234016 0.13(~0.01,028) 0.066 0.18 (0.04,032) 0011
(N=9,685)

educational attais “Model also accounts for GAD-7 score at COVID-19 Surve

nt, living status
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Variable Comprehensive Analytic sample
cohort (N =18,466) (N = 12,068)

Age 65.22(9.58) 6501 (9.24)
Males (1, %) 8,864, 48.0% 5901, 48.9%
Body mass index (kg/m?) 28.07 (5.44) 28.04(5.38)
Mental health disorder

status (n, %)

Anxiety only 656,3.7% 403,3.4%

Depression only 286,1.6% 192, 1.6%

Mood disorders only 533,3.0% 340,28%

Multiple mental health 3,136, 17.5% 2,041, 17.0%
isorders

No mental health 13,341,74.5% 9,040,75.2%

disorders

Education (1, %)

Less than high school 752,4.1% 475,3.9%

High school diploma 1575,8.5% 977,8.1%

Some university 1,302,7.1% $25,6.8%

University degree or 14811,80.3% 9,791, 81.1%

higher

Income level (i, %)

<$20,000 per year 2,066, 11.7% 1315,10.9%

$20,000-850,000 per 6,353,36.0% 4280,35.5%

year

$50,000-$100,000 per 6479,36.7% 4523,37.5%

year

$100,000-$150,000 per 1713,97% 1221,10.1%

year

>$150,000 per year 1,056, 6.0% 729,6.0%

Living status (, %)

Apartment, condo, or 3441, 18.6% 2,162,17.9%
town home

Assisted living 165,09% 82,07%
House 14,709,79.7% 9,740, 80.7%
Other 151,08% 84,07%
Chronic Conditions 4.07 (2.86) 3.95(2.78)
Relationship status (, %)

Married 12,940, 70.1% 8,533,707%
Divorced/Separated 2263,123% 1447, 12.0%
Single 1,578,8.6% 1,011,8.4%
Widowed 1,675,9.1% 1,077, 8.9%
Alcohol intake (1, %)

Regular drinker 14295,77.5% 9,543,79.1%
Occasional drinker 2,005, 11.4% 1,275,10.6%
Non-drinker 2,062, 11.2% 1,250, 10.4%
Smoking status (1, %)

Daily smoker 982,5.4% 618,5.1%
Former smoker 11,132,60.7% 7,338, 60.8%
Occasional smoker 280, 1.5% 158, 1.3%
Never smoked 5,959, 32.5% 3,954, 32.8%
Pet owner (1, %) 7,236, 39.3% 4,718,39.1%
CESD-10° 471(4.34) 4.45(420)
GAD-7* - -

#10-Ttem Center for Epidemiological fon Scale.

sorder Question:

dies Depy
¢ (Note: only collected during

*Generalized Anxi SOVID-

19 Survey
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Pet owners Non-pet owners Between group differences (Pet owners—Non-pet owners)

COVID-19 COVID-19 COVID-19 COVID-19 Estimated difference P Estimated difference P
survey entry survey exit* survey entry survey exit* at COIVD-19 survey at COIVD-19 survey
entry (95% CI) exit (95% CI)*

Anxiety
Males
Anxiety (N = 429) 457 £031 4734031 3944029 3744030 0.63 (0.06, 1.20) 0.030 0.99 (0.42, 1.56) <0.001
No anxiety (N = 5,469) 2124023 184023 2154023 1754023 ~0.03 (~020,0.14) 0736 0.09(~0.09,0.26) 0328
Females
Anxiety (N = 768) 5364 0.30 5624029 4994030 4874029 037 (=0.15,0.88) 0.166 0.75(0.25,1.25) <0.001
No anxiety (N = 5,393) 3654025 3394024 3284024 3034024 0.37%(0.17,0.58) <0001 037%(017,057) 0019
Depression
Males
Depression (N = 758) 3554027 3284015 3594028 3144026 0.05 (~0.38,0.48) 0812 0.46(0.02,0.89) 0.039
No depression (N = 5,123) 2074023 2344013 176 £023 164023 004 (~0.14,0.22) 0672 0.12 (~0.06,0.30) 0178
Females
Depression (N'= 1,351) 5144027 513£0.26 4484027 4364026 0,66 (0.27,1.06) <0001 077 (039,1.15) <0.001
No depression (N = 4,788) 3434025 320024 319025 294024 024 (0.02,0.46) 0.031 026 (0.05,0.47) 0017
Mood disorders
Males
Mood disorders (N = 864) 364027 368027 3694026 3254026 ~0.05 (~0.45, 0.36) 0823 0.43(0.02,0.84) 0,038
No mood disorders 2014023 1714023 1984023 1604023 0.03 (~0.15,021) 0.751 0.11(=0.07,0.29) 0248
(N=5,031)
Females
Mood disorders (N = 1,505) 5064027 5074026 4594026 4474025 0.47 (0.04,0.49) 0012 0.60(0.24,096) 0.001
No mood disorders 3324025 3064024 3064025 2784024 0.26(0.10,084) 0.020 0.27(0.06,0.49) 0.013
(N=1,651)

smoking status, relationship status, and alcohol intake; "Model also accounts for GAD-7 score at COVID-19 Survey entry.
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