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A B S T R A C T   

Assessing the impact of the COVID-19 pandemic on perceived stress in older adults is critical to understanding 
how to best support elderly individuals navigating stressful situations, with the aim to lessen the impact of 
stressors on their brain health. Here, we collected measures on perceived stress, resilience, and behavioral coping 
strategies, in the context of the COVID-19 pandemic, in a cross-sectional sample of 141 community dwelling 
older adults (mean age = 74.4 ± 8.4, 59% females) who were part of two longitudinal observational studies in 
Massachusetts, U.S. Our results indicate that participants demonstrated moderate levels of stress related to 
COVID-19 and showed relatively high levels of resilience. Higher resilience was associated with greater use of 
adaptive coping behaviors and less use of maladaptive coping behaviors. The use of maladaptive coping stra-
tegies was associated with more stress. Moreover, hierarchical regression analyses revealed that resilience was 
the strongest unique predictor of stress, thus, largely accounting for the observed coping-outcome associations. 
Individual differences in resilience levels moderated the effects of two coping strategies (planning and self- 
blame) on stress. Specifically, planning was associated with increased levels of stress for people with low 
resilience. In contrast, high personal resilience attenuated the negative effect of self-blame on their stress levels. 
Taken together, our findings suggest that resilience is critical for coping with stress during the COVID-19 
pandemic. Future approaches for augmenting resilience could prove to be important potential interventions to 
help support older adults navigating stressful situations as well as lessen adverse effects on neurocognitive and 
mental health in the future.   

1. Introduction 

The coronavirus (COVID-19) pandemic caused by the 2019 novel 
coronavirus SARS-CoV-2, has become a global public health crisis and a 
major source of stress. This is especially true in older adults, as the risk of 
developing more severe complications from COVID-19 has been shown 
to increase with age. As of March 2021, there have been nearly 
30,000,000 cases and more than 500,000 deaths attributed to COVID-19 

in the USA, of which nearly 80% of the deaths were among people over 
the age of 65 (www.CDC.gov). The impact of the current pandemic on 
the incidence and severity of stress-related disorders is unknown and is 
expected to be highly heterogenous (Vinkers et al., 2020). For older 
adults, there is evidence suggesting that chronic stress may even lead to 
higher rates of age-related diseases, such as Alzheimer’s disease (AD) 
(Graham et al., 2006), and to worsening mental health. There is a need 
to understand the impact of the COVID-19 pandemic on perceived stress 
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in older adults and how best to advise and support older adults during 
this time to lessen adverse effects on neurocognitive and mental health 
outcomes (Holmes, 2020). 

Even though we are all experiencing the same event, an individual’s 
perception of how stressful this event is for them is highly variable. 
Thus, different people may appraise the same stressor differently. 
Several factors influence a person’s perceived level of stress, with 
resilience and coping being the most studied in humans (MacLeod et al., 
2016). Resilience has been defined by the American Psychological As-
sociation (APA) as “the process of adapting well in the face of adversity, 
trauma, tragedy, threats, or significant sources of stress,” or “bouncing 
back” from difficult experiences (The American Psychological Associa-
tion 2015). Although still a matter of debate, the APA’s definition of 
resilience as a process versus a personality trait (often termed resiliency) 
implies that each individual has the capacity to build and demonstrate 
resilience, regardless of their socioeconomic backgrounds, personal ex-
periences, or social environments (Feder et al., 2019). Importantly, with 
respect to stress, previous studies have found that individuals demon-
strating high resilience later in life required less time to recover and 
more quickly terminate the stress response after experiencing stressor 
exposure thereby reducing the damaging effect of any chronic elevations 
of stress hormones (i.e., glucocorticoids; Sampedro-Piquero et al., 
2018). The second factor that can influence a person’s perceived level of 
stress is coping strategies, defined as behaviors to protect oneself by 
avoiding psychological harm from bad experiences (Pearlin and 
Schooler 1978). Previous research has shown that certain coping stra-
tegies can alleviate stress and promote positive psychological outcomes 
(Parker and Endler 1992; Endler and Parker 1994). To this effect, the 
Centers for Disease Control and Prevention (CDC) has recommended 
several coping strategies that may be particularly useful during the 
COVID-19 pandemic, including 1) Pause (breathe, notice how you feel); 
2) Take breaks from COVID-19 content; 3) Make time to sleep and ex-
ercise; 4) Reach out and stay connected; and 5) Seek help if feeling 
overwhelmed or unsafe. However, whether these recommendations are 
being implemented amongst older adults during this pandemic remains 
unknown. Finally, previous research has proposed a link between 
resilience and coping, such that the efficacy of any given behavioral 
strategy may depend on a person’s level of resilience (Smith et al., 
2016). Specifically, resilience has been proposed to influence coping 
efficacy through two theoretical pathways (Lazarus and Folkman 1984; 
Zeidner, Saklofske et al., 1996): First, according to the matching hy-
pothesis, high resilience may increase the use of proactive/task-oriented 
coping strategies (including problem solving, action planning and pos-
itive reappraisal) and reduce the use of reactive coping strategies, 
including non-constructive emotion-oriented strategies such as rumi-
nation and self-blame. Second, the goodness-of-fit hypothesis states that 
high resilience may moderate the efficacy of coping strategies such that 
it amplifies the positive psychological effects and dampens the negative 
psychological effects of coping. Thus, especially for older adults, stress, 
resilience and coping may all interact with each other to determine the 
health outcome of an individual. 

The overall objective of this study was to investigate perceived levels 
of stress, resilience, and coping strategies related to COVID-19 in a 
sample of community dwelling older adults who were part of two lon-
gitudinal observational studies in Massachusetts, U.S. We used validated 
questionnaires as well as questions formulated based on information 
from the Centers for Disease Control and Prevention (CDC) on recom-
mended coping strategies to use during the Covid-19 pandemic. With 
regard to the matching hypothesis, we expected that increased resilience 
would be related to increased use of proactive coping strategies and 
decreased use of reactive coping strategies. In addition, we were inter-
ested in investigating both main effects of resilience and coping strate-
gies on stress, as well as examining whether resilience, as an important 
coping resource, would moderate the effect of different coping strategies 
on the perceived level of stress. Specifically, with regard to the 
goodness-of-fit hypothesis we expected that increased resilience would 

interact with coping strategies such that it increased the effectiveness of 
proactive coping and dampened the negative psychological effects of 
maladaptive coping behaviors on individuals’ stress levels. 

2. Methods 

2.1. Procedure 

The COVID-19 survey was reviewed and approved by the Partners 
Institutional Review board (IRB) as a sub-study for participants who are 
actively enrolled in longitudinal observational research studies of older 
adults (Harvard Aging Brain Study, HABS, P01 AG036694, PI: Sperling 
and Johnson; and the Instrumental Activities of Daily Living Study, 
IADL, R01 AG053184, PI: Marshall) at Massachusetts General Hospital, 
in Boston, MA, U.S. Both the HABS and IADL studies are carried out 
within the integrated clinical research, imaging, and neuroscience re-
sources directed toward the study of Alzheimer’s disease (AD) across 
Brigham and Women’s Hospital (BWH) and the Massachusetts General 
Hospital (MGH). HABS comprised approximately 300 participants, of 
which 254 are currently actively enrolled in the study. The participants 
in HABS were all cognitively normal at baseline and have been evalu-
ated longitudinally with multi-modal neuroimaging and extensive 
clinical evaluations. Specifically, participants have been studied annu-
ally up to 10 years with the first participants now entering year 10. 
About 20% of the participants now meet mild cognitive impairment 
(MCI) or AD criteria over the 10 years of follow-up. IADL is a natural 
history, non-interventional imaging 3-year study of older adult in-
dividuals who were either cognitively normal or had a diagnosis of 
amnestic MCI at the time of enrollment. The study is actively enrolling 
participants and at the time of this study it was comprised of 36 in-
dividuals. To assess clinical diagnosis, a group of 6–7 experienced cli-
nicians hold recurrent consensus meetings to evaluate whether a 
participant is cognitively normal or meets criteria for either MCI or AD 
dementia (using same criteria as Alzheimer’s Disease Neuroimaging 
Initiative (ADNI). The inclusion criteria for each group are as follows: 
Cognitively normal older individuals who have a global Clinical De-
mentia Rating (CDR) (Morris 1993) score of 0, a Mini-Mental State Exam 
(MMSE) (Folstein et al., 1975) score of 27–30, and a performance above 
an education adjusted cut-off score on the Logical Memory II subscale 
delayed paragraph recall (LM-II) of the Wechsler Memory Scale-Revised 
(WMS-R) (Wechsler 1981) (≥16 years of education: ≥9; 8–15 years: ≥5; 
0–7 years: ≥3). MCI individuals are all amnestic (single or multiple 
domain) with a performance below an education adjusted cut-off score 
on the WMS-R LM-II (≥16 years of education: 9–11; 8–15 years: 5–9; 0–7 
years: 3–6), have an MMSE score of 24–30, have a CDR global score of 
0.5 (with memory box score of 0.5 or 1), and have essentially preserved 
IADL, as determined by a clinician. 

In addition, participants in HABS and IADL are evaluated annually 
with a comprehensive battery of cognitive and neuropsychiatric as-
sessments, including tests of episodic memory, executive function, 
global cognition, CDR and depression (using the Geriatric Depression 
Scale (GDS; Yesavage et al., 1983). Cognition is evaluated using the 
Preclinical Alzheimer Cognitive Composite-5 (PACC5) (Papp et al., 
2017), a summary measure calculated as a mean of z-score performance 
on 5 tests sensitive to cognitive decline in at-risk individuals including 
global cognition, episodic and semantic memory and executive function 
domains. Specifically, MMSE (0–30), WMS-R Logical Memory Delayed 
Recall (LMDR; 0–25), the Digit-Symbol Coding Test (DSC; 0–93), the 
Free and Cued Selective Reminding Test-Free 1 Total Recall (FCSRT96; 
0–96), and category fluency (CAT). The PACC5 is currently used as an 
outcome in both pharmacological and nonpharmacological secondary 
prevention trials (Papp et al., 2019). Finally, socioeconomic status is 
evaluated using the Hollingshead four-factor index (Hollingshead 
1957). 

Participants were sent an invitation to participate via electronic mail 
(e-mail), which provided them with context for the study, and included a 
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link to access the online consent form and subsequent survey via 
Research Electronic Data Capture (REDCap; http://project-redcap.org/; 
Harris et al., 2009; Harris et al., 2019). REDCap is a secure, web-based 
software platform designed to support data capture for research 
studies, providing 1) an intuitive interface for validated data capture; 2) 
audit trails for tracking data manipulation and export procedures; 3) 
automated export procedures for seamless data downloads to common 
statistical packages; and 4) procedures for data integration and inter-
operability with external sources. Note that the invitation was only sent 
to participants with a listed email address and those who had not pre-
viously opted out of consideration for sub-studies. The flowchart in 
Supplemental Figure 1 shows how participants in the two cohorts were 
selected to take part in the study. 

Completion of the survey was voluntary, and participants were 
instructed that they could stop at any time. They were also instructed 
that they could skip any questions they did not feel comfortable 
answering. A total of 144 participants consented to the survey. One 
person was excluded as he/she did not submit any responses aside from 
the consent form. Two people were excluded as they responded outside 
of the time window of the survey. 

2.2. Survey timeframe and COVID-19 cases in Massachusetts 

The surveys were completed between May 07, 2020 and May 26, 
2020, Fig. 1. Illustrates the time window of the survey and its rela-
tionship to observed cases and deaths in Massachusetts (data source: 
https://www.mass.gov). The majority of survey responses (N = 58, 
41%) were received the same day the survey was sent out. 

2.3. Survey components 

The survey consisted of several questionnaires which are presented 
in detail below and in the same order they were asked. 

2.3.1. Covid-19 related questions 
Three questions asked participants about their living circumstances 

(living alone or with others, pet ownership) during the pandemic and 
whether members of their social network had been diagnosed with 
COVID-19. 

2.3.2. Questions estimating level of perceived stress 
Perceived stress was measured using the Perceived Stress Scale (PSS- 

14 (Cohen et al., 1983); which consists of 14 question that measure the 

degree to which situations in a person’s life are appraised as stressful. 
The questions are framed to ask about feelings and thoughts during the 
last month and participants are asked to appraise how often they have 
felt a certain way using a 5-point Likert scale. The total score was used to 
assess participants’ level of stress with higher scores indicating 
increased perceived stress. 

Using an analogous Likert scale, six additional questions were added 
to capture perceptions of stress relevant to the COVID-19 pandemic. 
These questions were derived from the CDC website (https://www.cdc. 
gov/coronavirus/2019-ncov/index.html) and addressed: (1) Fear and 
worry about my own health;(2) Fear and worry about the health of my 
friends and loved ones; (3) Fear and worry about my financial situation; (4) 
Decreased ability to concentrate;(5) Changes in my sleeping patterns; and (6) 
Changes in my appetite or eating patterns. 

2.3.3. Questions estimating level of resilience 
The Connor-Davidson Resilience Scale (CD-RISC 10) was adminis-

tered to measure resilience (http://www.connordavidson-resilience 
scale.com/about.php; Connor and Davidson 2003). The scale consists 
of 10 items that measure an individual’s self-reported ability to face 
changes or personal problems over the past month. Items are rated on a 
5-point Likert scale with higher individual and total scores indicating 
higher resilience. 

2.3.4. Coping 
The Brief COPE (Carver 1997) inventory was used to measure coping 

strategies. The scale assesses 14 different coping strategies; active coping, 
planning, positive reframing, humor, use of emotional support, use of 
instrumental support, acceptance, religion, self-distraction, denial, substance 
use, behavioral disengagement, venting, and self-blame; using 2 questions 
for each strategy for a total of 28 questions. Participants were asked to 
appraise how often they have used each strategy as it applies to them in 
this current situation using a 4-point Likert scale. Scores were summed 
and averaged for each of the 14 coping strategies, with a higher score 
representing more frequent use of that coping strategy. 

Using an analogous Likert scale, seven questions were added to 
capture coping strategies recommended during the COVID-19 pandemic 
on the CDC website (https://www.cdc.gov/coronavirus/2019-ncov/i 
ndex.html): (1) I’ve been taking breaks from watching, reading, or 
listening to news stories, including social media; (2) I’ve been practicing 
mindful movements (e.g., yoga, qigong, tai chi); (3) I’ve been doing simple 
breathing exercises; (4) I’ve been getting plenty of sleep; (5) I’ve been eating 
healthy and well-balanced meals; (6) I’ve been exercising regularly (e.g., 

Fig. 1. The time window of the survey with arrows showing the start date (May 7, 2020) and end date (May 26, 2020) and its relationship to observed cases and 
reported deaths per day in Massachusetts between February 2020 to October 2020. Data source: https://www.mass.gov. 
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walking, jogging, bicycling, resistance exercises); (7) I’ve been taking action 
to try to help others (e.g., sewing masks, donating money and/or supplies). 

2.3.5. Statistical methods 
All statistical analyses were performed using R 3.6.3 (https://www. 

R-project.org/). Descriptive statistics were performed to evaluate par-
ticipants’ demographic and psychological characteristics. Correlation 
analyses were conducted to investigate the associations between stress 
and resilience to demographic data, and t-tests were used to examine 
differences in stress and resilience for women and men. Correlation 
analyses using linear mixed effects models were also conducted to 
investigate the associations between stress, resilience and coping 
mechanisms. Hierarchical multiple regression analyses were conducted 
to examine whether resilience would moderate the association between 
coping strategies and stress. Moderation was defined as when a model 
with the interaction terms accounted for significantly more variance 
than the model without the interaction terms and if the regression co-
efficient corresponding to an interaction term was statistically signifi-
cant (p < 0.05). Simple slope analysis (Aiken et al., 1991) was performed 
in the event of a significant interaction effect to determine the rela-
tionship between coping strategy and stress at high (+1SD) and low 
(-1SD) levels of resilience. 

To address potentially missing responses in the CD-RISC-10, we used 
the instructions from the CD-RISC manual (http://www.conno 
rdavidson-resiliencescale.com/faq.php). That is, at least 7 of the 10 
items must have been completed in order to consider the scale as valid. 
Of note, no participant answered less than 7 items. For missing re-
sponses, the mean of all completed answers was used to impute the 
score. For all the other questionnaires, we used a threshold of less than 
2% for missing responses across all participants to include that question. 
Of note, no question fell below this threshold. For missing data, the 
mean for that question across all participants was used to impute the 
score. 

3. Results 

The 141 participants (83 women, 58 men) had a mean age of 74.4, 
with an average of 16.8 years of education. Of the 141 in total, 109 
participants came from the HABS and 32 from the IADL study. Table 1 
shows participant characteristics as well as distributions of variables. 

The Table also shows previously collected data from our participants. 
That is, the global Clinical Dementia Rating (CDR; Morris 1993); mean 

days since administration = 230.6 ± 179.55; Mini-Mental State Exam-
ination (MMSE; Folstein et al., 1975) mean days since administration =
225.38 ± 179.71; Geriatric Depression Scale (GDS; Yesavage et al., 
1983) mean days since administration = 284.3 ± 146.72 and the pre-
clinical Alzheimer’s Cognitive Composite (PACC; Mormino et al., 2017) 
mean days since administration = 284.3 ± 146.72. Of the 141, three 
participants had previously (mean days ago = 432.46 ± 162.23) 
received a diagnosis of MCI by a consensus meeting (see Procedures). 

To gain more insight into the sample characteristic of the partici-
pants of the survey we compared the demographic characteristics pre-
sented in Table 1 to the individuals that were invited but did not respond 
to the survey as well as the overall cohort (see Supplemental Table 1). As 
compared to the whole cohort, we found that there was no significant 
difference in gender, APOE4 carriers, depression scores, ethnicity and 
socioeconomic status. However, the participants who responded to this 
survey were younger, had more education, and comprised of more white 
people. They also demonstrated better cognitive performance, including 
higher MMSE, CDR and global cognition score as compared to the 
overall cohort. As compared to the participants who were invited but did 
not respond to this survey, we found that there was no significant dif-
ference in gender, ethnicity, socioeconomic status and APOE4 carriers. 
The participants who responded to this survey were younger, and had 
more education, lower depression score, and comprised of more white 
people. They also demonstrated better cognitive performance, including 
higher MMSE, CDR, and global cognition score as compared to the 
participants who were invited but did not respond to the survey. 

3.1. COVID-19 questions 

Twenty-six percent of participants indicated that they lived alone, 
and among the remaining participants, 53% reported that they lived 
with 1 other person, 7% with 2 other people, 7% with 3 other people and 
6% lived with 4 or more (Fig. 2Ai). Among those living with others, the 
majority (78%) of participants were living with their spouse/partner, 
25.5% with their children and 7.3% lived with grandchildren in the 
same household (Fig. 2Bi). The majority of participants (67.4%) did not 
own a pet (Fig. 2Aii). Among pet-owners, the majority indicated that 
they had a cat in their household (Fig. 2Bii). Forty-four percent of par-
ticipants reported that an acquaintance had been diagnosed with 
COVID-19 (Fig. 2Aiii) of which 61% was a relative or friend and 39% 
other (Fig. 2Biii). None of the participants reported having been diag-
nosed with COVID-19. 

Table 1 
Demographic characteristics of participants.  

Variables Frequency 
% 

S.D. 
±

Range [min; max] Distributions 

N 141     
Gender (Females) 83 58.87    
APOE4 (carrier) 34 24.11    
CDR (score = 0) 136 96.45    
Clinical diagnosis (normal) 138 97.87    
Age (mean years) 74.36  8.35 [52; 91.25] ▁▂▃▇▇▇▃▂ 
Education (mean years) 16.76  2.56 [12; 20] ▃▂▁▆▁▇▁▅ 
MMSE (mean score) 29.31  1.02 [25; 30] ▁▁▁▁▁▁▃▇ 
Depression (mean score) 3.48  3.52 [0; 19] ▇▂▂▁▁▁▁▁ 
Global cognition (mean score) 0.36  0.69 [-2.1; 2.36] ▁▁▃▆▇▇▁▁ 

Note: CDR = clinical dementia rating scale; MMSE = Mini mental state examination. S.D. = Standard deviation. Depression was assessed using the Geriatric Depression 
Scale (GDS) and global cognition was assessed using the Preclinical Alzheimer Cognitive Composite-5 (PACC5). The CDR, clinical diagnosis, MMSE, depression and 
memory composite represents previously collected data (closest to the survey) for the participants. 
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3.2. Levels of perceived stress 

The mean perceived stress score as assessed with the PSS-14 ques-
tionnaire was 23.5 ± 5.2 (SD), corresponding to moderate levels of 
stress. The values were normally distributed ranging from 12 to 35. 
Stress was inversely related to age (r = − 0.29, p = 0.001). Women re-
ported significantly more stress than men (t = 2.05, df = 135, p =
0.042). No relationship was found between stress and education (r =
− 0.01, p = 0.89). 

The mean score for the six additional COVID-19 questions were 
12.24 ± 5.58 (range 0–26). Participants felt most stressed about the 
health of friends and loved ones and less so about their own health 
(Fig. 3A). Similar to the PSS-14, the COVID-19 scores were inversely 
related to age (r = − 0.18, p = 0.03) but were not correlated with gender 
(t = 0.56, df = 139, p = 0.58) or education (r = 0.13, p = 0.12). The PSS 
-14 and the additional COVID-19 total scores were significantly corre-
lated with each other (r = 0.63, p < 0.001). 

3.3. Level of resilience 

The mean total score for resilience on the CD-RISC-10 questionnaire 
was 29.5 ± 5.9 corresponding to high levels of resilience. Scores were 
normally distributed ranging from 7 to 40. Level of resilience was not 
associated with age (r = 0.11, p = 0.23), education (r = 0.07, p = 0.43) 
or gender (t = − 1.41, df = 133, p = 0.16). 

3.4. Coping strategies 

Mean and SD for the (14) coping strategies from the Brief COPE are 
presented in Fig. 4. The three most endorsed coping strategies were 
acceptance (mean and S.D = 2.5 ± 0.8), positive reframing (mean and S. 
D = 1.84 ± 1.06) and active coping (mean and S.D = 1.7 ± 1.0), and the 
three least endorsed coping strategies were behavioral disengagement 
(mean and S.D = 0.2 ± 0.5), substance use (mean and S.D = 0.3 ± 0.7) 
and self-blame (mean and S.D = 0.5 ± 0.7). The mean score of the (7) 

Fig. 2. Distribution of responses for living situations during COVID-19. The figures demonstrate the Ai) pie chart of percentage of how many people (none to 4+) the 
participants were living with (not including themselves) and Bi) description of those people (participants were instructed to select all responses that apply). Axis 
represents number of responses; Aii) the percentage of participants with and without pets and Bii) description of those pets (participants were instructed to select all 
responses that apply). Axis represents number of responses; Aiii) percentage of people that knew anyone who had been diagnosed with COVID-19 (NR = no response 
given) and Biii) description of those people (participants were instructed to select all responses that apply). Axis represents number of responses. 

Fig. 3. CDC COVID-19 specific stressors (A) 
and coping strategies (B). A. Boxplot for each 
of the six CDC COVID-19 stress questions 
showing the median (vertical line in the 
center of each box), and quartiles (25 
respectively 75 indicated by the box), range 
of observations (horizontal lines) as well as 
each individual observation (dots). Re-
sponses are labeled as 0 = Never; 1 = Almost 
never; 2 = Sometimes; 3 = Fairly often; 4 =
Very often. B. Boxplot for each of the seven 
CDC recommended COVID-19 coping strat-
egy questions showing the median (vertical 
line in the center of each box), and quartiles 
(25 respectively 75 indicated by the box), 
range of observations (horizontal lines) as 
well as each individual observation (dots). 
Responses are labeled as 0 = I haven’t been 
doing this at all; 1 = I’ve been doing this a 
little bit; 2 = I’ve been doing this a medium 
amount; 3 = I’ve been doing this a lot.   
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CDC specific COVID-19 coping questions was 1.7 ± 1.0 ranging from 0 to 
3, indicating that the participants had been using these strategies ‘a 
little’ to ‘a medium amount’. The highest endorsed coping strategy was 
I’ve been eating healthy and well-balanced meals (mean and S.D = 2.4 ±
0.8) and the least endorsed coping strategy was I’ve been practicing 
mindful movements (e.g., Yoga, Qigong and Tai Chi (mean and S.D = 0.7 ±
1.0; Fig. 3B). 

3.5. Bivariate correlations between stress, resilience and coping strategies 

Bivariate correlations for all measured variables are presented in 
Fig. 4. Higher resilience was strongly related to lower stress. Higher 
resilience was also significantly related to less frequent use of behavioral 
disengagement, self-blame and substance use as coping strategies. By 
contrast, higher resilience was significantly related to more frequent use 
of acceptance, humor, and active coping. Higher stress was related to 
more frequent use of behavioral disengagement, self-blame, substance 
use, venting, instrumental support and self-distraction. There was no 
significant correlation between stress and other main coping strategies. 

We performed similar analyses for the CDC-recommended COVID-19 
coping strategies. Bivariate correlations for stress, resilience and the (7) 
CDC-recommended coping strategies are presented in Supplemental 
Figure 2. Higher resilience was significantly related to more frequent use 
of two COVID-19 coping strategies; I’ve been exercising regularly (e.g., 
walking, jogging, bicycling, resistance exercises) and I’ve been taking action 
to try to help others (e.g., sewing masks, donating money and/or supplies. 
Level of stress was not significantly related to any of the COVID-19 
coping strategies. 

3.6. Investigating the interaction between resilience and coping in 
predicting stress 

Hierarchical multiple regression analyses were conducted for stress. 
The (14) coping strategies and the potential moderator, resilience, were 
entered at Step 1, and the interaction terms between resilience and each 
separate coping strategy were entered at Step 2. Tests conducted to 
evaluate whether the assumption of collinearity had been made 
demonstrated that multicollinearity was not a concern. We found that 
resilience and coping strategies accounted for 52% of the variance in 
stress (Table 2). Much of this variance was due to the independent main 
effect of resilience. 

However, independent main effects remained significant for 
emotional and instrumental support, self-blame and self-distraction. The 
model at Step 2 including the interaction between resilience and each 
coping strategy was statistically significant, F(29, 111) = 5.97, p <
0.001. Moreover, the interaction terms between resilience and coping 
strategies explained a significant proportion of the variance in stress, 
ΔR2 = 0.09, ΔF(14, 111) = 1.79, p = 0.047. Specifically, a significant 
interaction effect was found between resilience and planning, ß =
− 1.24, t(111) = -1.98, p = 0.049, Fig. 5A. Simple slope analysis 
demonstrated that at high levels of resilience (+1SD) the relationship 
between planning and stress was non-significant (ß = − 0.61, p = 0.35). 
At low levels of resilience (-1SD) the relationship between planning and 
stress was positive and significant (ß = 1.60, p = 0.03), indicating that 
more planning was less beneficial and somewhat deleterious for people 
with low resilience. 

In addition, we found a significant interaction effect between 

Fig. 4. Bivariate correlations between stress, resilience and coping strategies. The numbers and circles in the correlation matrix demonstrates significant r-values. 
The color coded scale depicts the strength of the correlation with a darker color representing higher significance. Blue represents positive relationships and red are 
negative relationships. The bottom rows in the figure shows the mean and standard deviation for each variable. 
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resilience and self-blame, ß = 0.93, t(111) = 2.41, p = 0.018, Fig. 5B. 
Simple slope analysis demonstrated that at low levels of resilience 
(-1SD) the relationship between self-blame and stress was non- 
significant (ß = 0.73, p = 0.31). At high levels of resilience (+1SD) 
the relationship between self-blame and stress was positive and signif-
icant (ß = 3.77, p < 0.001). However, high resilient people only 
endorsed 0 (I haven’t been doing this at all) and 1 (I’ve been doing this a 
little bit). 

We reran the hierarchical models using the (7) COVID-19 coping 
strategies and resilience as a moderator. Similar to our previous model, 
no collinearity was found in this analysis. In Step 1, the main effects of 
resilience and the (7) COVID-19 coping strategies accounted for 31% of 
the variance. Much of this variance was due to the independent main 
effect of resilience. In fact, no other main effect was significant in the 

model (see Supplemental Table 2). Although the model at Step 2 
including the product term predicting stress was statistically significant, 
F(15,125) = 4.15, p < 0.001, the interaction terms between resilience 
and coping strategies did not account for a significant proportion of 
variance in stress ΔR20.02, ΔF(7,125) = 0.55, p = 0.79). 

4. Discussion 

This study examined perceived levels of stress, resilience, and coping 
strategies among older adults living in Massachusetts and neighboring 
states (U.S.) during the COVID-19 pandemic. Participants reported 
moderate levels of stress on average, in line with other studies exam-
ining stress related to COVID-19 (Daly and Robinson, 2021; Umucu and 
Lee 2020). We found that participants reported feeling most stressed 
about the health of friends and loved ones, more so than about their own 
health. None of the participants themselves had been diagnosed with 
COVID-19 at the time of the survey, although nearly half of the sample 
indicated that one or more acquaintances (61% relative/s or friend/s 
and 39% other) had been diagnosed with COVID-19. Both stress ques-
tionnaires (PSS-14 and our CDC COVID-19 stress questions) were related 
to age, such that with increased age, individuals perceived less stress. In 
addition, women overall perceived more stress than men, although this 
was only true for the PSS-14 stress scale and not for the CDC COVID-19 
stress questions. These findings are in line with a previous study 
reporting increased stress in women as compared to men during the 
COVID-19 outbreak in China (Hou et al., 2020). A significant association 
was found between the stress questions formulated based on the CDC 
information and the perceived stress scale indicating that the concepts 
measured are related to each other and both provide a good estimate of 
perceived stress in the individual during the pandemic. 

The mean level of resilience was high in the participants, Our find-
ings of high resilience in this sample are in line with previous studies 
reporting high resilience in the range of 14%–35% in older adults (see 
review by MacLeod et al. (2016)). For example, previous studies have 
found that adults age 85 and older demonstrate the same or even greater 
capacity for resilience as compared to those who are younger (Hamarat 
et al., 2002; Netuveli et al., 2008). Furthermore, we did not find any 
difference in resilience between men and women. Previous studies have 
found that while gender is not always associated with resilience, some 
studies have found that women appear to demonstrate more resilience 
than men; and older women more so than younger women (Netuveli 
et al., 2008; Hahn et al., 2011). Finally, we did not find a relationship 
between resilience and education, which may suggest that an individual 
has the capacity to build and demonstrate resilience, regardless of their 
socioeconomic backgrounds, personal experiences, or social environ-
ments. However, these results should be interpreted with caution as the 
mean years of education was high (mean years 16.8 ± 2.6) in our 
sample. 

With regard to coping strategies, we found that acceptance was the 
most endorsed behavior in our sample. This finding is in line with a 
recent study by Umucu and Lee (2020) who found that acceptance 
during COVID-19 was the highest endorsed coping strategy in people 

Table 2 
Hierarchical Multiple regression analysis results of main (step 1) and interaction 
effects (step 2).  

Step 1 – Main Effects 

Variables ß R2     

0.52***  
Resilience − 0.39***   
Acceptance 0.14   
Active Coping − 0.18   
Behavioral Disengagement − 0.84   
Denial 0.69   
Emotional Support − 1.11*   
Humor − 0.22   
Instrumental Support 1.59***   
Planning 0.25   
Positive Reframing − 0.71   
Religion 0.21   
Self-Blame 1.92***   
Self-Distraction 1.32***   
Substance Use 1.08*   
Venting 0.64   

Step 2 – Interactions Between Resilience and Coping Strategies 
Variables ß R2 ΔR2    

0.61*** 0.089 
Resilience x Acceptance 0.06   
Resilience x Active Coping − 0.04   
Resilience x Behavioral Disengagement − 0.29   
Resilience x Denial 0.06   
Resilience x Emotional Support − 0.17   
Resilience x Humor − 0.08   
Resilience x Instrumental Support 0.06   
Resilience x Planning − 0.18*   
Resilience x Positive Reframing 0.09   
Resilience x Religion 0.02   
Resilience x Self-Blame 0.25*   
Resilience x Self-Distraction 0.12   
Resilience x Substance Use 0.10   
Resilience x Venting − 0.10   

Note. Beta values represent standardized values at final model. *p < 0.05, ***p 
< 0.001. 

Fig. 5. The relationship between stress and planning (A) or self-blame (B) at low (-1SD), mean, and high (+1SD) levels of resilience. Responses are labeled as 0 = I 
haven’t been doing this at all; 1 = I’ve been doing this a little bit; 2 = I’ve been doing this a medium amount; 3 = I’ve been doing this a lot. 
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with self-reported chronic conditions and disabilities. In the literature, 
acceptance has also been associated with better quality of life (Elfström 
et al., 2005). The three most highly endorsed, CDC recommended, 
coping strategies where I’ve been eating healthy and well-balanced meals, 
I’ve been getting plenty of sleep, and I’ve been exercising regularly (e.g., 
walking, jogging, bicycling, resistance exercises), indicating that in general 
the study participants have been engaged in healthy living habits during 
the pandemic. Not surprisingly, and in direct contrast to acceptance, we 
found that behavioral disengagement, was the least endorsed coping 
strategy in the participants. In addition, and in contrast to our findings 
that older adults seem to have engaged in healthy eating and exercising 
habits, we found that the second least used coping strategy was sub-
stance use, indicating that older adults were not very likely to use sub-
stances to cope with COVID-19. This results is, again, in line with the 
findings from Umucu and Lee (2020) who found that substance use was 
one of the least commonly used coping strategies during COVID-19 in 
people with self-reported chronic conditions and disabilities. However, 
other studies have reported an increased substance use during COVID-19 
(https://www.cdc.gov/mmwr/volumes/69/wr/mm6932a1.htm). 

Resilience was negatively associated with coping strategies involving 
behavioral disengagement, self-blame and substance use, and positively 
associated with acceptance, humor, and active coping. Resilience was 
also significantly positively related to two CDC recommended COVID-19 
coping strategies; I’ve been exercising regularly (e.g., walking, jogging, 
bicycling, resistance exercises) and I’ve been taking action to try to help 
others (e.g., sewing masks, donating money and/or supplies), such that 
higher resilience was related to more of these behaviors. The finding 
that exercising was related to higher resilience is in line with previous 
studies demonstrating that being physically active (Childs and de Wit 
2014) and maintaining better physical health was associated with 
higher resilience (Gill et al., 1997; Resnick and Inguito 2011; Stew-
art-Knox et al., 2012; Smith and Hollinger-Smith 2015). 

According to Meyer (2001) the coping strategies in the Brief COPE 
can be categorized into adaptive strategies including active coping, 
planning, use of emotional support, use of instrumental support, positive 
reframing, religion, humor, and acceptance and maladaptive strategies 
including venting, denial, substance use, self-blame, behavioral disen-
gagement, and self-distraction). In regard to this, the matching hy-
pothesis states that increased resilience may promote the use of 
proactive coping strategies (same as the adaptive strategies proposed by 
Meyer (2001) and reduce the use of reactive coping strategies (same as 
the maladaptive strategies proposed by Meyer (2001)). Thus, our find-
ings are in line with the matching hypothesis by demonstrating that high 
resilience is related to increased use of adaptive (acceptance, humor, 
and active coping) and decreased use of maladaptive (behavioral 
disengagement, self-blame and substance use) coping strategies. 

In turn, we found that stress was positively related to maladaptive/ 
reactive coping strategies including behavioral disengagement, self- 
blame, substance use, venting, and self-distraction, such that more of 
these behaviors were associated with increased perceived stress. These 
findings are in line with past research (see meta-analysis in Penley et al. 
(2002)). Surprisingly, we also found that increased instrumental support 
was related to increased stress. Although speculative, one possible 
explanation for this finding could be that in the beginning of the 
pandemic, there was a diverse array of instructions on how to best 
respond to the pandemic. Thus, people might have felt increased 
stressed if they received conflicting advice from people around them. We 
did not find any negative relationships between stress and the different 
coping strategies. 

More importantly, we found that resilience largely accounted for 
these coping outcome associations as it emerged as the strongest unique 
predictor for stress in the hierarchical regression models. This may be an 
important finding as it suggests that resilience may buffer against the 
negative effects of stress during the COVID-19 pandemic. Although 
encouraging, it will be important to determine whether high resilience 
in older adults has the capacity to buffer against long-term exposure of 

stressors during the pandemic, and especially whether resilience can 
reduce the onset of stress-related disorders and its maladaptive pro-
cesses on health in older adults. For example, previous studies have 
found that individuals demonstrating high resilience later in life 
required less time to recover and terminated the stress response more 
quickly after experiencing stressor exposure, thereby reducing the 
damaging effects of chronic elevations of stress hormone glucocorticoids 
(Sampedro-Piquero et al., 2018). In addition, Arenaza-Urquijo et al. 
(2020) recently showed that higher stress coping ability was associated 
with lower tau burden (one of the hallmark pathologies in Alzheimer’s 
disease) in the medial temporal lobe, and that this effect was strongest in 
individuals with preclinical Alzheimer’s disease (i.e. individuals with 
increased amyloid pathology), suggesting that higher resilience may 
limit the effects of stress on tau. 

Finally, we investigated whether resilience could moderate the effi-
cacy of coping strategies. In accordance with the goodness-of-fit hy-
pothesis, high resilience should amplify the positive effects and dampen 
the negative effects of coping. In support of this hypothesis, we found 
that planning, an adaptive/task-oriented coping strategy, was signifi-
cantly associated with increased stress for individuals with low levels of 
resilience, whereas this relationship was non-significant for individuals 
with high levels of resilience. In accordance with the goodness-of-fit 
hypothesis, adaptive or task-oriented coping would be more beneficial 
for people with high resilience, but less beneficial for people with low 
resilience, indicating that this form of coping behavior might be less 
efficacious during the pandemic for people with low resilience. 
Although not possible to examine with the current dataset, one expla-
nation for this finding could be that even though individuals with low 
resilience used planning as a coping behavior, they may have felt 
overwhelmed resulting in higher perceived stress levels. 

Furthermore, we found that resilience interacted with self-blame, a 
maladaptive/reactive coping strategy, such that high resilience attenu-
ated the effect of self-blame on perceived stress levels. Again, this in-
dicates that, in line with the goodness-of-fit hypothesis, high resilience 
seems to dampen the effect of stress on behaviors that are maladaptive. 
However, we do acknowledge that since the high resilient people did not 
endorse this behavior overall, i.e., indicating that they had not been 
doing this at all or only been doing this a little bit, the current data is not 
able to show us what the effect of stress would have been if high-resilient 
people had indeed been using this behavior more frequently during the 
pandemic. Overall, our findings indicate that high resilience may act as a 
moderator, by enhancing the effectiveness of adaptive/reactive coping 
and act as a buffer against maladaptive coping behaviors on individuals’ 
stress levels. 

Finally, the hierarchical linear regressions investigating possible in-
teractions between resilience and the CDC recommended COVID-19 
coping strategies did not reveal any significant interaction terms be-
tween resilience and coping strategies that could account for a signifi-
cant proportion of variance in stress. In fact, we found that much of the 
variance was explained by the independent main effect of resilience, 
possibly suggesting that these coping behaviors are not as effective in 
lowering the perceived level of stress in older adults. 

The main limitation of the present study is that the design of the 
study was cross-sectional and did not include an intervention, hence not 
allowing us to assess causality, directionality, and duration of coping 
effects. In addition, we believe that our results should also be considered 
in light of the time window of the survey (May 07, 2020 until May 26, 
2020). In Massachusetts the number of individuals diagnosed COVID-19 
started to rise around mid-March with the highest number of cases and 
reported deaths of COVID-19 reported in mid-April. Because the levels of 
appraised stress are influenced by major events and changing coping 
strategies some of the initial stress response in the participants might 
have been lower compared to if the survey had been sent out earlier. In 
line with this, a recent observational population based study in the USA 
conducted by Daly and Robinson, (2021) who collected data on psy-
chological distress between March 10th and July 20th, 2020 found that 
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distress increased significantly by 0.27 standard deviations (95% CI 
[0.23,0.31], p < 0.001) from March 10–18 to April 1–14, 2020 as the 
COVID-19 crisis emerged and lockdown restrictions began in the US. 
However, they found that distress levels subsequently declined to 
mid-March levels by June 2020 (d = − 0.31, 95% CI [–0.34, − 0.27], p <
0.001) (Daly and Robinson, 2021). Although the time window for our 
survey was limited, the day of response did not predict the level of stress 
in our participants (data not shown). That is, stress did not decrease the 
further away from the peak that an individual responded. Nonetheless, a 
follow-up survey would be interesting to conduct in order to evaluate 
whether our participants are reporting the same levels of stress now as at 
the time of the survey. Another limitation is that we may have a biased 
sample of individuals that responded to our survey. The survey was sent 
out to participants in our ongoing longitudinal cohorts who have pro-
vided us with an email address (see supplemental Figure 1). We 
acknowledge that specific groups in the population may be 
under-represented as they may not have an email address and/or have 
limited or no access to internet (Bethlehem 2010). For instance, Beth-
lehem (2010) have reported that individuals with a higher level of ed-
ucation more frequently have internet than people with a lower level of 
education. Comparing the individuals who completed the survey versus 
the individuals who did not respond to the survey as well as the overall 
cohort are in line with these findings as the individuals who responded 
to the survey were significantly more educated than the individuals who 
did not respond as well as the whole sample. Furthermore, we 
acknowledge that the recruitment of respondents may be based on 
self-selection (Bethlehem 2010). That is, we sent out the survey to 269 
individuals of which 54% responded. Although there might be multiple 
reasons for people not responding, one possible reason could be that 
nonrespondents did not have the bandwidth to respond because they 
were less resilient and were experiencing more stress. This limitation is 
difficult to assess fully. However, based on the comparison between the 
individuals that completed the survey versus the people who were 
invited but did not respond to the survey, we found that there was no 
significant difference in gender, ethnicity, socioeconomic status and 
APOE4 carriers. However, the participants that responded to this survey 
were slightly younger and less depressed (as measured pre pandemic). 
Perhaps more importantly, we also found that survey respondents 
seemed to be significantly more cognitively intact (as indicated by 
increased MMSE, CDR and global cognition score) as compared to sur-
vey nonrespondents as well as the overall cohort. This data further 
supports our statement above that the individuals that did not respond 
to this survey may have less resilience, feel more stressed, and reduced 
bandwidth to respond to the survey. In addition, we also acknowledge 
that the interpretation of our results are limited to the fact that our 
sample comprised of mostly white people, especially given that minority 
groups have been demonstrated to have been most impacted by the 
pandemic (Lee and Miller 2020, Babulal et al., 2021). Last, there are 
numerous tools that have been developed to measure resilience, but no 
true gold standard has been determined. This should be considered 
when comparing our findings to similar studies conducted during the 
pandemic in other cohorts. Again, even though our time window for the 
survey was limited, we did not find a relationship between the day of 
survey response and individual resilience (data not shown). A follow-up 
study would be necessary to determine whether an individual’s level of 
resilience may change as people try to adapt to this global crisis. 

5. Conclusion 

Our findings suggest that resilience is critical for coping with stress 
during the COVID-19 pandemic and adds to the current discussion about 
the urgent need to augment resilience and develop strategies to enhance 
it (Chen 2020; Vinkers et al., 2020). 
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Custodio, N., Diaz, M.M., Duque Peñailillo, L., Franco, I., Gatchel, J.R., Garza- 
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