
e150

Journals of Gerontology: Social Sciences
cite as: J Gerontol B Psychol Sci Soc Sci, 2022, Vol. 77, No. 7, e150–e159

https://doi.org/10.1093/geronb/gbab110
Advance Access publication June 22, 2021

© The Author(s) 2021. Published by Oxford University Press on behalf of The Gerontological Society of America. All rights reserved. 
For permissions, please e-mail: journals.permissions@oup.com.

Research Report

Associations Between Changes in Daily Behaviors and 
Self-Reported Feelings of Depression and Anxiety About 
the COVID-19 Pandemic Among Older Adults
Rebecca  Robbins, PhD,1,2,*,  Matthew  D.  Weaver, PhD,1,2,  Mark  É.  Czeisler, AB,3,4,  
Laura K. Barger, PhD,1,2,  Stuart F. Quan, MD,1,2,  and Charles A. Czeisler, PhD, MD1,2,

1Division of Sleep and Circadian Disorders, Brigham & Women’s Hospital, Boston, Massachusetts, USA. 2Division of Sleep 
Medicine, Harvard Medical School, Boston, Massachusetts, USA. 3Turner Institute for Brain and Mental Health, Monash 
University, Melbourne, Victoria, Australia. 4Institute for Breathing and Sleep, Austin Health, Melbourne, Victoria, Australia.

*Address correspondence to: Rebecca Robbins, PhD, Division of Sleep and Circadian Disorders, Brigham & Women’s Hospital, 221 Longwood 
Avenue, Boston, MA 02115, USA. E-mail: RRobbins4@bwh.harvard.edu

Received: January 29, 2021; Editorial Decision Date: June 15, 2021

Decision Editor: Jessica Kelley, PhD, FGSA

Abstract
Objectives: Due to the significant mortality and morbidity consequences of the coronavirus disease 2019 (COVID-19) pan-
demic among older adults, these individuals were urged to avoid going out in public and socializing with others, among 
other major disruptions to daily life. While these significant and often unavoidable disruptions have been shown to bear 
consequences for mental health, less attention has been devoted to behavioral changes, such as changes to sleeping or eating 
due to the COVID-19 pandemic, and their implications for emotional well-being.
Methods: We utilized data from a nationally representative survey of Medicare beneficiaries (aged 65 and older), which was 
administered between June and October 2020 (n = 3,122). We examine the relationship between self-reported changes to 
daily behaviors (e.g., sleep, drinking alcohol, and exercise) and emotional impacts of the COVID-19 pandemic (i.e., feelings 
of depression and anxiety about the COVID-19 pandemic) using stepwise hierarchical multivariable Poisson regression.
Results: We found that worse sleep quality, sleeping more or less, watching more television, and walking less were associ-
ated with more feelings of depression and anxiety about the COVID-19 pandemic.
Discussion: Previous research has shown a connection between the significant and often unavoidable disruptions to daily 
life due to the COVID-19 pandemic (e.g., sheltering in place) and adverse mental health symptoms. Less attention has been 
paid to potentially modifiable behaviors, such as sleep and exercise. Our findings highlight the behavioral changes associ-
ated with adverse emotional impacts among older adults during the COVID-19 pandemic. Future research may evaluate 
whether behavioral interventions may aim to attenuate the impact of pandemics on daily, modifiable behaviors to buffer 
against adverse emotional impacts.
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The coronavirus disease 2019 (COVID-19) pandemic 
has at times presented profound insecurity, uncertainty, 
confusion, and isolation among the global population 
(Pfefferbaum & North, 2020). Research on previous 

infectious disease outbreaks has shown immediate ad-
verse mental and emotional impacts (e.g., feelings of 
fear and anxiety), some of which attenuate with time, 
and others of which manifest as longer-term or chronic 
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concerns, including depressive and anxiety disorders 
(Brooks et al., 2020). Several large, nationally represen-
tative surveys of adults in the United States have shown 
an increase in the prevalence of symptoms of depression 
and anxiety disorders concomitant with the COVID-19 
pandemic (Bruine de Bruin, 2021; Czeisler et  al., 2020; 
Ettman et  al., 2020). Interestingly, these studies found 
that symptoms of those mental health disorders were 
particularly pronounced among young adults (Bruine de 
Bruin, 2021; Czeisler et al., 2020; Ettman et al., 2020), 
with a comparatively smaller proportion of older adults 
exhibiting these symptoms. Some gerontologists have sug-
gested that lower prevalence of these symptoms of mental 
health disorders during the COVID-19 pandemic in older 
adults when compared with young adults may be in part 
due to resiliency that comes with older age (Vahia et al., 
2020), but this does not mean the pandemic itself has not 
had any emotional impacts on older adults. To assess this 
would require examining feelings of depression and anx-
iety about the COVID-19 pandemic itself among older 
adults, as distinct from instruments designed to assess the 
prevalence of symptoms of depression and anxiety dis-
orders in this population.

Why Older Adults May Be Depressed 
or Anxious About the COVID-19 
Pandemic Itself
There are many reasons why older adults (aged 65 and 
older) may be anxious or depressed about the COVID-
19 pandemic. First, the risk of death and serious illness 
due to the pandemic was at least two orders of magni-
tude higher among older adults than among young adults 
(Dowd et  al., 2020; Undurraga et  al., 2021). Thus, we 
could expect that older adults may well have experienced 
emotional impacts, such as fears and worry about their 
risks of dying or a loved one dying from COVID-19. In 
addition, with more than 1% of those older than 80 years 
of age having died from COVID-19, this age group is far 
more likely to have experienced a loss due to COVID-
19 (Undurraga et  al., 2021). Second, perhaps driven by 
fear or anxiety about becoming infected with severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2), older 
people have been much more compliant with stringent 
mitigation measures since the outset of the pandemic, 
such as quarantining and sheltering in place (Czeisler, 
Howard et al., 2021). Previous research conducted amidst 
the 2003 SARS outbreak in Canada found that the du-
ration of quarantine (ranging from 2 to 66 days) was a 
strong predictor of the development of depression and 
anxiety postoutbreak (Hawryluck et al., 2004; Reynolds 
et al., 2008). Quarantine lasted far longer for most people 
during the COVID-19 pandemic, with older adults among 
those most strongly encouraged to abide by mitigation 
practices. It is therefore possible that the emotional im-
pacts of the COVID-19 pandemic and its extended 

durations of quarantine increased the risk for feelings of 
depression and anxiety about the outbreak.

One nationwide survey administered in China exam-
ined emotional impacts of the pandemic, including feelings 
of depression and anxiety about the COVID-19 pandemic 
and its mitigation, and found that rates of these feelings 
were highest among both young adults (aged 18–30 years) 
and older adults (aged 60 and older; Qiu et  al., 2020). 
Surveillance of a range of emotional impacts of the COVID-
19 pandemic, such as feelings of depression and anxiety 
about the pandemic itself, particularly among groups at 
high risk for severe COVID-19 such as older adults, is crit-
ical to understand how this group is faring amidst the pan-
demic. Identifying the emotional impacts of the pandemic 
could facilitate efforts to attenuate their subsequent devel-
opment into mental health disorders.

COVID-19-Related Disruptions to Daily Life 
and Adverse Emotional Impacts Among 
Older Adults
Public health COVID-19 mitigation policies, while vitally 
important to curb the spread of the highly contagious 
SARS-CoV-2, heralded significant disruptions to daily life, 
such as spending less time out in public and less time social-
izing (Courtemanche et al., 2020). These recommendations 
were widely adhered to among older adults. For instance, 
one study conducted by Krendl et  al. of community-
dwelling older adults found that 94% reported sheltering 
in place at the time of the interview, and 79% reported 
their social interactions were significantly disrupted due to 
the pandemic (Krendl & Perry, 2020).

Unfortunately, these significant disruptions to daily life 
associated with the mitigation of COVID-19 have been as-
sociated with adverse impacts on emotional and psycholog-
ical well-being among older adults. The study conducted by 
Krendl et al. demonstrating high rates of compliance with 
COVID-19 mitigation measures among older adults also 
found that depression symptoms among this cohort were 
markedly higher in 2020 than in 2019 (Krendl & Perry, 
2020). Another study among older adults found an associa-
tion between the significant changes to daily life associated 
with mitigation of the COVID-19 pandemic and worries 
about COVID-19, such as fear of dying from COVID-19 
(Barber & Kim, 2021).

The COVID-19 pandemic presented clear and signifi-
cant barriers to daily life, some of which were not modifi-
able, such as policies imposing restrictions on going out in 
public and social distancing. While research has examined 
the relationship between these significant disruptions to 
daily life imposed by the pandemic and their emotional and 
psychological impacts, less attention has been paid to other 
daily behavioral changes, some of which may have been 
modifiable, such as changes to sleep, exercise, and other 
daily behavioral disruptions. One prospective cohort study 
of older adults in Spain found that good sleep quality was 
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inversely associated with loneliness during the COVID-19 
pandemic (Losada-Baltar et  al., 2021). Similarly, another 
study among older adults in Israel found that sleep prob-
lems were positively associated with feelings of loneli-
ness during the COVID-19 pandemic (Grossman et  al., 
2021). Therefore, research suggests that sleep disruptions 
during the pandemic are associated with more loneliness. 
However, less attention has been devoted to other behav-
ioral domains affected by the pandemic, such as exercise 
and television watching.

Current Study
In this study, we assess the extent to which older adults 
reported changes to a comprehensive set of daily behav-
iors affected by the COVID-19 pandemic, including sleep, 
watching television, exercise, alcohol consumption, eating, 
and smoking or vaping, and their relationship to feelings 
of depression and anxiety about the COVID-19 pandemic. 
We also examine demographic factors, including gender, 
marital status, living alone, race/ethnicity, and age as po-
tential mechanisms that might explain the relationship be-
tween changes to daily behaviors and feelings of depression 
and anxiety about the COVID-19 pandemic among older 
adults.

Method
We utilized data from the COVID-19 supplement to the 
National Health and Aging Trends Study (NHATS), an an-
nual in-home, longitudinal, nationally representative survey 
of Medicare beneficiaries (aged 65 and older). The NHATS 
COVID-19 supplement was administered between June 
and October 2020 (Freedman & Hu, 2020). Of 3,188 of 
3,961 eligible invited adults who responded to the COVID-
19 supplement (response rate  =  80.5%), 3,122 (97.9%) 
responded to the primary variables, including the daily be-
havior change and feelings of depression and anxiety about 
COVID-19 variables, and were therefore included in this 
analysis.

Measures

We examined changes to eight daily behaviors attributed to 
the COVID-19 pandemic (i.e., sleep quality, sleep duration, 
watching television, walking as exercise, doing vigorous ac-
tivities, consuming alcohol, eating, and smoking or vaping) 
using either three-item scales for sleep duration, eating 
(more, less, and about the same), and sleep quality (better, 
worse, or about the same) or 4-point scales for walking 
for exercise, doing vigorous activities, consuming alcohol, 
and smoking or vaping (more, less, about the same, or did 
not do before or during). Responses of “did not do before 
or during” and “same amount” to walking for exercise, 
doing vigorous activities, consuming alcohol, and smoking 

or vaping were combined to indicate the behavior was un-
changed or not practiced during the COVID-19 pandemic.

Emotional impacts of the COVID-19 pandemic broadly 
(i.e., regardless of whether someone was affected with 
COVID-19) were measured by assessing subjective feelings 
of distress about the  COVID-19  pandemic. Specifically, 
NHATS participants were asked to report feelings of de-
pression about COVID-19 (“During the COVID-19 out-
break, in a typical week, how sad or depressed have you 
felt about the outbreak”) and feelings of anxiety about the 
COVID-19 pandemic (“During the COVID-19 outbreak, 
in a typical week, how worried or anxious have you felt 
about the outbreak”). This is consistent with previous 
research assessing psychological trauma and symptoms 
(Hansen et al., 2010). Responses to feelings of depression 
and anxiety about the COVID-19 pandemic were assessed 
using 4-point Likert-type scales (not at all, mild, moderate, 
severe). We defined the outcomes as responding either 
“moderate” or “severe” to the questions assessing feelings 
of depression or anxiety about COVID-19 to facilitate in-
terpretation of the results.

Statistical Analysis

Adjusted prevalence ratios (aPRs) estimating the association 
between changes to daily behaviors and whether feelings 
of depression and anxiety about the COVID-19 pandemic 
were generated using multivariable Poisson regression with 
robust standard errors, adjusted for demographic factors 
and health conditions. Hierarchical backward stepwise 
selection was used to select daily behavior changes most 
strongly associated with feelings of depression and anxiety 
about the COVID-19 pandemic. The threshold for model 
retention was set at p < .20.

As a sensitivity analysis, we explored the relationship 
between the emotional impact measures employed in 
this study (i.e., feelings of depression and anxiety about 
COVID-19) from the COVID-19 supplement and meas-
ures of adverse mental health symptoms administered in 
the prior survey wave (2019), including depression and 
anxiety as measured by the Patient Health Questionnaire-2 
(PHQ-2) and the General Anxiety Disorder-2 (GAD-2). 
The PHQ-2 assesses depression symptoms by asking “Over 
the last month, how often have you had little interest or 
pleasure in doing things” and “… felt down, depressed, 
or hopeless.” The GAD-2 assesses anxiety symptoms by 
asking participants “Over the last month, how often have 
you felt nervous, anxious, or on edge” and “… been unable 
to stop or control worrying?” All response categories are 
0 (not at all), 1 (several days), 2 (more than half the days), 
and 3 (nearly every day). Items for both the PHQ-2 and 
GAD-2 are summed for separate scales, and scores of 3 
or higher indicate further diagnostic evaluation is needed 
(Kroenke et al., 2003; Spitzer et al., 2006), yet we retain the 
six-level variables for the sensitivity analysis. We used lon-
gitudinal data from previous survey responses to examine 
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whether feelings of depression or anxiety prior to the 
pandemic were associated with current feelings of depres-
sion or anxiety about the COVID-19 pandemic. Logistic 
regression models did not detect a significant association 
between prepandemic response to the PHQ-2 and feelings 
of depression about the COVID-19 pandemic (p = .378) or 
prepandemic response to the GAD-2 and feelings of anx-
iety about the COVID-19 pandemic (p = .349). Taken to-
gether, these findings suggest that the measures of feelings 
of depression and anxiety about the COVID-19 pandemic 
may be distinct from prior symptoms of depression and 
anxiety disorders as measured by the PHQ-2 and GAD-2 
in 2019.

Potential interactions between demographic factors 
(married or living with a partner vs. widowed, divorced, 
or never married; living alone vs. with others; gender; 
race/ethnicity; and age older than 75 vs. younger), daily 
behavior changes, and feelings of depression and anxiety 
about the COVID-19 pandemic were examined. Next, we 
conducted stratified analyses to examine daily behavior 
changes and feelings of depression and feelings of anx-
iety about the COVID-19 pandemic by demographic fac-
tors (gender, marital status, living alone, race/ethnicity, and 
age). All models controlled for gender and health condi-
tions that were noted to have a significant univariate asso-
ciation with the outcome, with the exception of stratified 
analyses by gender, which only adjusted for health condi-
tions. Significance was considered at p < .05. All analyses 
were conducted in Stata version 16 (College Station, TX).

Results
The prevalences of older adults who reported feelings of 
depression and anxiety about COVID-19 were 22.7% and 
28.3%, respectively. Women reported both more feelings 
of depression and anxiety about COVID-19 than did men 
(depression, 69.3% vs. 30.7%, p < .001; anxiety, 63.9% 
vs. 36.1%, p < .001). Regarding health conditions, those 
with arthritis reported more feelings of depression and 
anxiety about COVID-19 than did those without arthritis 
(depression, 30.9% vs. 18.5%, p < .01); those with osteo-
porosis reported more feelings of depression and anxiety 
about COVID-19 than did those without osteoporosis (de-
pression, 41.3% vs. 19.2%; anxiety, 33.3% vs. 22.6%, p < 
.001); those with lung disease reported less depression and 
anxiety than those without lung disease (depression, 20.0% 
vs. 21.6%; anxiety, 25.0% vs. 27.0%, p < .01); those with 
dementia or Alzheimer’s disease reported more feelings of 
depression about COVID-19 (22.5% vs. 23.2%, p < .05) 
but less feelings of anxiety (12.8% vs. 29.1%, p < .001). 
Demographic characteristics by feelings of depression and 
anxiety about COVID-19 are displayed in Table 1.

Eight daily behaviors were entered into the covariate-
adjusted stepwise multivariable Poisson regression. Four 
behaviors met the criteria for inclusion in the final adjusted 
models: sleep quality, sleep duration, walking as exercise, 

and watching television. Changes to daily life associated 
with feeling depressed about COVID-19 were worse sleep 
quality (aPR, 2.0 [95% CI, 1.7–2.3]), sleeping less (aPR, 
1.5 [95% CI, 1.2–1.8]), sleeping more (aPR, 1.5 [95% CI, 
1.3–1.8]), watching more television (aPR, 1.3 [95% CI, 
1.1–1.5]), and doing less walking as exercise (aPR, 1.4 
[95% CI, 1.2–1.7]; Figure 1).

Changes to daily life associated with feeling anxious 
about COVID-19 were worse sleep quality (aPR, 1.9 [95% 
CI, 1.6–2.1]), sleeping more (aPR, 1.2 [95% CI, 1.0–1.4]), 
watching more television (aPR, 1.4 [95% CI, 1.2–1.6]), and 
doing less walking as exercise (aPR, 1.4 [95% CI, 1.2–1.6]; 
Figure 2).

Results from our analyses with interaction terms in the 
stepwise multivariable Poisson regression did not reveal 
any evidence of moderation by demographic variables. The 
level of significance for each interaction term was p > .05.

Stratified analyses examining daily behavioral changes 
and feelings of depression about COVID-19 and feelings 
of anxiety about COVID-19 by demographic factors re-
vealed similar patterns within each demographic category 
to the overall, nonstratified stepwise multivariable-adjusted 
Poisson regression. Specifically, as seen in the nonstratified 
multivariable-adjusted Poisson regression, stratified ana-
lyses revealed that worse sleep quality was associated with 
feelings of depression and anxiety about COVID-19 for all 
demographic subgroups (p < .05). Stratified analyses also 
revealed that sleeping more or less was associated with feel-
ings of depression and anxiety about COVID-19 in nearly 
all demographic categories (p < .05), as were both watching 
more television and walking less as exercise (p < .05). As a 
reference, results of the stratified analyses are displayed in 
Supplementary Material.

Discussion
Using data from the NHATS COVID-19 supplement, we 
examine the changes to daily life associated with the pan-
demic and their relationship to adverse emotional impacts, 
including feelings of depression and anxiety about the 
COVID-19 pandemic. Using hierarchical regression, we 
identified poor sleep quality, a change in sleep duration, 
increased television watching, and doing less walking as 
daily behavior changes associated with increased burden 
of feelings of depression or anxiety about the COVID-19 
pandemic among older adults.

We did not find evidence that these relationships 
varied by demographic factors. Instead, stratified ana-
lyses revealed that daily behavioral changes identified in 
the covariate-adjusted stepwise Poisson regression were 
associated with feelings of depression and anxiety about 
the COVID-19 pandemic in each demographic cate-
gory examined, suggesting that daily behavioral changes 
and their relationship to feelings of depression and anx-
iety about the COVID-19 pandemic had a profound 
impact on this population overall. Furthermore, demo-
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graphic characteristics that previous work has shown to 
buffer against adverse mental health consequences, such as 
marital status (Stokes & Moorman, 2018), were not pro-
tective against adverse impacts of daily behavioral changes 
on feelings of depression or anxiety about COVID-19.

Our findings on daily lifestyle behaviors and mental 
health are consistent with and extend prior research. 
Previous studies outside the context of pandemics have 
demonstrated associations between both insomnia (Pigeon 
et  al., 2017) and sedentary behavior (de Rezende et  al., 
2014) and diminished emotional well-being and symptoms 
of depression and anxiety. According to research conducted 
during the COVID-19 pandemic, changes to daily life, 
such as spending more time alone sheltering in place, were 

extremely common (>90%) among older adults during the 
early months of the COVID-19 pandemic, but also asso-
ciated with depression symptoms (Krendl & Perry, 2020). 
On a positive note, according to research conducted by 
Losada-Baltar et al. (2021), older adults in Spain who were 
able to obtain favorable sleep quality during the COVID-
19 pandemic demonstrated a lower risk for loneliness. 
Understanding factors that contribute to emotional health 
and well-being among older adults about the pandemic 
among older adults, such as daily behavioral changes, can 
guide future efforts to prevent symptom worsening.

It is striking that we observed that approximately 
one quarter to one third of older adults reported either 
feelings of depression and anxiety about the COVID-19 

Figure 1. Hierarchical stepwise covariate-adjusted Poisson regression models with robust standard errors examining changes to daily behaviors and 
feelings of depression about the coronavirus disease 2019 (COVID-19) pandemic (N = 3,122). Notes: *Adjusted prevalence ratios (aPRs) represent 
models that adjust for confounders identified in bivariate analyses, including gender and health conditions (arthritis, osteoporosis, lung disease, and 
Alzheimer’s disease or dementia). †For sleep quality, sleep duration, and eating (including snacks), the reference category is “Same amount,” now la-
beled as “Same.” For drinking alcohol, smoking or vaping, watching TV, walking for exercise, and doing vigorous activities, the response option “Did 
not do before or during,” which was combined with “Same amount” as the reference category, is now labeled as “Same/NA.”

Figure 2. Hierarchical stepwise covariate-adjusted Poisson regression models with robust standard errors examining changes to daily behaviors 
and feelings of anxiety about the coronavirus disease 2019 (COVID-19) pandemic (N = 3,122). Notes: *Adjusted prevalence ratios (aPRs) represent 
models that adjust for confounders identified in bivariate analyses, including gender and health conditions (arthritis, osteoporosis, lung disease, and 
Alzheimer’s disease or dementia). †For sleep quality, sleep duration, and eating (including snacks), the reference category is “Same amount,” now la-
beled as “Same.” For drinking alcohol, smoking or vaping, watching TV, walking for exercise, and doing vigorous activities, the response option “Did 
not do before or during,” which was combined with “Same amount” as the reference category, is now labeled as “Same/NA.”
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pandemic itself, respectively. Our sensitivity analyses re-
vealed that the emotional impacts assessed in our study, 
including feelings of depression and anxiety about 
COVID-19, were distinct from other assessments of 
depression and anxiety symptoms that were available 
in the prior prepandemic wave of NHATS. On the one 
hand, these findings suggest that the emotional impacts 
assessed in this study may be distinct from the adverse 
mental health symptoms assessed using the PHQ-2 and 
GAD-2, but these measures were captured at different 
time points; therefore, their comparison warrants further 
exploration.

The strengths of this study include the large, represen-
tative sample of the NHATS study recruited using proba-
bilistic methods and assessment of a range of demographic 
variables and daily behaviors with feelings of depression 
and anxiety about the COVID-19 pandemic. Limitations 
include that not all NHATS participants completed the 
COVID-19 supplement, so the analytic sample may not 
remain fully representative of U.S. Medicare beneficiaries. 
In addition, the questions assessing feelings of depression 
and anxiety about the COVID-19 pandemic are not yet 
validated to detect clinically relevant measures of depres-
sion. Nevertheless, these concerns in some cases could re-
flect clinically relevant mental health concerns or adverse 
mental health symptoms. Also, the feelings of depression 
and anxiety about the COVID-19 pandemic that we exam-
ined in this study could worsen to chronic mental health 
conditions, particularly as the COVID-19 pandemic con-
tinues. Finally, it is possible that the associations observed 
in this study between daily behavioral changes and feel-
ings of depression or anxiety about COVID-19 are bidi-
rectional. For example, it is possible that consuming news 
stories on television may exacerbate feelings of depression 
or anxiety about COVID-19 (Czeisler, Wiley et al., 2021).

In summary, this study presented evidence that more than 
one quarter of older adults are experiencing depression and 
anxiety about COVID-19. In addition, we identify the be-
havioral changes that had the strongest association with 
feelings of depression and anxiety due to COVID-19, which 
were worse sleep quality, sleeping more or less, watching 
television, and walking less, all as compared to before the 
COVID-19 pandemic. These relationships remained signif-
icant in analyses stratifying by demographic factors. Given 
the robust relationship observed in this study between worse 
sleep quality and feelings of depression and anxiety about 
COVID-19 in all demographic categories, future research is 
needed to evaluate whether behavioral interventions to im-
prove sleep quality among older adults can reduce feelings of 
depression and anxiety due to the pandemic.
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