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Introduction

Each year, more than 16 million Americans provide 
more than 17 billion hours of unpaid care for family 
members and friends with Alzheimer’s disease and 
related dementias (ADRD) (Centers for Disease Control 
and Prevention, 2022a). A majority of these caregivers 
reported high levels of stress prior to the pandemic.

A 2022 report found that 59% of family caregivers of 
people with ADRD rated the emotional stress of caregiv-
ing as high or very high (Alzheimer’s Association, 2023, 
p. 46). Another recent study of the needs of caregivers of 
color found that 54% reported feeling stressed as a top 
challenge (respondents were Black/African American, 
Latino, and Asian) (T. L. Frangiosa et al., 2021).

The stress associated with caregiving may exacerbate 
declines in caregiver health that occur with age. A 2020 
report notes that the stress associated with caregiving 
may exacerbate declines in health that occur with age, 
with only 42% of caregivers of people ages 50 and older 
considering their health to be excellent or very good, 
down significantly from 2015 (48%) (National Alliance 
for Caregiving & AARP, 2021, p. 37).

Stress experienced by unpaid caregivers also affects 
the care of people with ADRD. For example, one study 
shows that distress on the part of family caregivers is 
associated with increased institutionalization, exacer-
bated behavioral and psychological challenges, and an 
increased likelihood of abuse of people with dementia 
(Stall et al., 2019).

The COVID-19 pandemic that struck in early 2020 
triggered a crisis for unpaid caregivers in the Unites 
States, about 30% of whom are age 65 or older 
(Alzheimer’s Association, 2023, p. 42). Challenges 
included (1) no or reduced in-home help from family, 
friends, and paid caregivers; (2) shuttered respite and 
day programs for people living with ADRD; (3) confu-
sion experienced by some with dementia managing 
COVID-related requirements such as masking and 
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social distancing; (4) inability to visit or communicate 
consistently with loved ones living in long-term care; 
(5) worry about consistency of care for the person with 
ADRD; and (6) fear of contracting COVID-19 or infect-
ing a loved one with dementia. Several published papers 
report on the impact of COVID on dementia caregivers, 
including Beach et  al. (2021), Cohen et  al. (2021), 
Aledeh and Habib Adam (2020). This growing body of 
literature includes a paper on the first four surveys from 
this multiyear study (T. Frangiosa et al., 2020).

To learn how people living with ADRD and unpaid 
family caregivers were affected by pandemic restric-
tions, we launched what became a multiyear series of 
eight surveys. This article reports on the survey series 
and our findings.

Methods

This research was conducted through the A-LIST What 
Matters Most Insight Series Study. The A-LIST is a con-
venience sample of over 10,000 people who are affected 
by ADRD/Mild Cognitive Impairment (MCI) or inter-
ested in brain health. Individuals have been recruited 
over a period of time since 2016, with recruitment ongo-
ing. These individuals have opted to participate in previ-
ous surveys on a variety of topics. There are no exclusion 
criteria for this unique cohort, with inclusion/exclusion 
criteria being defined at the point of each survey con-
ducted, when necessary. However, participants self-
identify as (1) current (unpaid) care partners; (2) former 
(unpaid) care partners (of now deceased individuals); 
(3) individuals diagnosed with MCI, Alzheimer’s dis-
ease, or another dementia; (4) individuals at risk for 
MCI, Alzheimer’s disease, or another dementia; and (5) 
individuals with general interest in brain health (if not 
falling into the other categories). For this project, a total 
of eight surveys were conducted with the subset of this 
cohort who opted in between March 2020 and March 
2021 (on a nearly monthly basis). Fielded by email, the 
series centered on the impact of COVID-19 restrictions. 
This corresponded with the start of statewide restrictions 
across the U.S. through the rise of the COVID-19 Delta 
variant. No inducement was offered to respondents.

The A-LIST What Matters Most Insights Study is 
overseen by an Institutional Review Board and con-
ducted in accordance with International Conference on 
Good Clinical Practice and applicable United States 
Code of Federal Regulations. Surveys are programed 
within Survey Monkey to consenting individuals, and 
data are stored in a secure database.

The eight surveys on impacts of COVID-19 restric-
tions asked participants to self-identify with one of the 
five groups as specified above. The group with a general 
interest in brain health is the comparator group. Note that 
the terms “care partners” and “caregivers” are used inter-
changeably. Each survey took under 30 min to complete.

The surveys asked about a wide range of aspects of 
the pandemic, including the effects on cognition for 

people with ADRD, attitudes toward COVID-19 testing 
and vaccines, holiday disruptions, coping strategies, 
burden experienced by caregivers, and the impact on 
care for people with ADRD.

In each survey, participants were asked to rate their 
current stress level compared to what it was prior to the 
start of COVID-19 restrictions. Because of the increas-
ing stress levels seen in the second survey, beginning 
with Survey 3 participants were asked to indicate which 
of 13 possible trauma-related symptoms they had expe-
rienced or none (see Figure 1). Note that the majority of 
symptoms queried referenced several of the DSM-5 cri-
teria for Posttraumatic Stress Disorder 309.81 (F43.10). 
Nonetheless, no standardized symptom measures or 
scales were used. The selected symptoms are neither 
exhaustive nor intended to confer a PTSD diagnosis.

Statistical Methods

Two analytical approaches were used: cross-sectional 
and longitudinal. Cross-sectional analyses summarized 
each group’s responses at the point in time for each sur-
vey. Longitudinal analyses assessed how individual 
respondents’ answers changed over time.

We used both cross-sectional and longitudinal data in 
this study to provide a more comprehensive understand-
ing of the research question being investigated. The 
cross-sectional analysis allowed us to gain insights into 
the prevalence of certain feelings and behaviors at a spe-
cific point in time. This can be helpful in, for example, 
identifying potential risk factors or associations between 
variables at the start of the study.

Figure 1.  Stress symptoms in Surveys 3 to 8.
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The longitudinal data analysis allowed us to track 
changes over time and better understand the develop-
ment and change in these feelings and behaviors.

By analyzing both types of data together, we sought 
to gain a more complete picture of how these factors 
interact and influence outcomes over time. Additionally, 
combining cross-sectional and longitudinal data may 
also help to address issues related to confounding vari-
ables and selection bias.

Cross-Sectional Methods.  Exploratory analyses were 
conducted to investigate the frequency and ratios of the 
various groups reporting increasing levels of stress 
across the eight surveys. Summary counts at each survey 
for each pairwise comparison (2 × 2 contingency table) 
were compared statistically using chi-squared. Associa-
tion between the groups and reported stress levels were 
interpreted by calculating the standardized residuals 
from the chi-squared test.

Longitudinal Methods.  Data were modeled using a longi-
tudinal multilevel model (linear mixed effects model) 
with repeated measures on participants in different 
groups represented by each survey. We performed two 
separate analyses with the following dependent 
variables:

      i. the individual stress symptoms
ii. �the sum of the reported stressors during the course 

of the survey

In this model, the reported symptoms for each partici-
pant were summed to a single score and this score evalu-
ated to determine whether the accumulation of different 
stress symptoms changed over time.

In both the cross-sectional and longitudinal methods, 
the explanatory variables were compared to a reference 
group. The explanatory variables used were participant 
group (general interest in brain health was used as the 
reference), gender (female was used as the reference), 
education (high school education was used as the refer-
ence), and income (<$25,000 annually was used as the 

reference). Only individuals who completed more than 
one survey were included in these longitudinal analyses.

Participation

Between 500 and 1,000 individuals responded to each of 
the eight surveys. Table 1 highlights numbers and groups 
that participants identified with for each survey. Groups 
generally had more than 100 respondents in each survey 
except the “Living with diagnosis” group, in which par-
ticipation ranged from 40 to 60 respondents.

Across all eight surveys, regardless of analysis type, 
responses from 2,201 unique participants were received. 
Many participants responded to multiple surveys, with 
98 responding to all eight surveys. For each survey, a 
contingency table was created to evaluate how responses 
differed across each of the identified groups.

For the longitudinal analyses, while 1,030 partici-
pants took more than one survey, 855 participants 
remained after those with missing data were dropped for 
complete case analysis.

As shown in Table 2, participant numbers were again 
well-distributed across the groups except the “Living 
with diagnosis” group. The sample was predominantly 
female, Caucasian, and over 65 years of age (see 
Supplemental Table for age groups). These demograph-
ics are reflective of the cohort.

Results

Key Findings of Cross-Sectional Analysis of 
Increased Stress

In each survey, respondents were asked, “How has 
YOUR stress level changed as a result of coronavirus 
restrictions?” with potential answers of “Significantly 
lower,” “Somewhat lower,” “About the Same,” 
“Somewhat higher,” or “Significantly higher.”

In the first survey, 25% (41/165) of current caregiv-
ers reported significantly higher stress since COVID-19 
restrictions were implemented. This was nearly 1.5 
times higher than the comparator group (respondents 
who identified as interested in brain health) (14%; 

Table 1.  Respondent Overview for Cross-Sectional Analysis.

Survey # Date Total, n*
Interest in brain 

health, n
Current care 

partner, n
Former care 
partner, n

Living with 
diagnosis, n Significant risk, n

1 03/2020 597 135 170 143 39 110
2 04/2020 779 172 217 187 54 149
3 05/2020 671 141 183 156 58 133
4 06/2020 581 161 202 168 50 134
5 07/2020 729 197 181 160 42 149
6 09/2020 963 223 218 252 58 212
7 10/2020 547 110 150 127 39 121
8 03/2021 667 134 167 169 44 153

*Individuals who did not select a participant group were not included in the analyses and are not represented here.
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21/128) (chi-squared p = .107). By Survey 8, this propor-
tion of people reporting high levels of stress was main-
tained in the current caregiver group (22%), but much 
reduced in the comparator group (7%), resulting in a 2.9 
times higher reported level of stress in the current care-
givers (p = .0013). Further, when combining data for 
those reporting either higher or significantly higher 
stress at Survey 8 this was higher still, with 78% of cur-
rent caregivers reporting this versus 57% in the com-
parator group (p < .001).

Other groups also reported significantly higher levels 
of stress, which trended upward over the 13-month span 
of the surveys. For example, while former caregivers 
and those diagnosed with MCI/ADRD did not report 
significantly higher levels of stress at Survey 1, this rose 
to more than two times that of the comparator group by 
Survey 8 (p = .038 and .012, respectively). Significantly 
more (p = .014) former caregivers reported experiencing 
either higher or significantly higher stress: 71% com-
pared with the comparator group. Participants identify-
ing as “at risk for dementia” reported similar levels of 
stress to those in the comparator group.

When taking all responses into consideration, at 
Survey 1 there was no significant difference between 
groups for reported stress levels (chi-squared p = .325). 
However, a significant overall effect was observed in 
Survey 8 (chi-squared p = .0045). The association 
between the groups and reported stress levels are 

represented in Figure 2 as the standardized residual 
scores. These scores help interpret the results of the chi-
squared analysis by providing information about which 
values contribute to the significant results. Here, posi-
tive values specify a positive association between group 
and reported stress (shown in blue), whereas negative 
values specify a negative association (red). This analysis 
shows that current care partners and, to a lesser extent, 
those living with a diagnosis, report levels of signifi-
cantly higher stress at Survey 8 (large blue circle) versus 
those with a general interest in brain health (and those at 
significant risk), who show a negative association with 
significantly higher stress.

An evaluation of the symptoms reported for all par-
ticipants across Surveys 3 to 8 showed 64% of current 
caregivers having multiple stress symptoms typically 
found in people experiencing severe stress, indicating 
1 year of a consistently felt high number of stressors. 
This is compared to 54% in the former caregiver group, 
48% of those living with a diagnosis, and 43% of the 
comparator group (those interested in brain health). 
Figure 3 shows total symptom counts for the partici-
pants completing surveys that included these questions. 
The differences in symptom reporting appeared to be 
consistent with differences between groups in reported 
stress levels as described above (i.e., current and former 
caregivers tend to report higher number of total symp-
toms as compared to other groups).

Table 2.  Population Demographics for Participants Who Completed Multiple Surveys and Qualified for Longitudinal 
Complete Case Analysis (n = 855).

Characteristic and 
frequency (%)

Interest in  
brain health  

(n = 176)

Current  
care partner  

(n = 214)

Former  
care partner  

(n = 210)

Living with  
diagnosis  
(n = 80)

Significant  
risk  

(n = 175)

Gender
  Female 119 (67.6%) 143 (66.8%) 164 (78.1%) 50 (62.5%) 125 (71.4%)
  Male 57 (32.4%) 71 (33.2%) 46 (21.9%) 30 (37.5%) 49 (28.0%)
  Prefer not to say 0 0 0 0 1 (0.6%)
Ethnicity
  White/Caucasian 168 (95.5%) 180 (84.1%) 197 (93.8%) 72 (90.0%) 166 (94.9%)
  Other 7 (4.0%) 30 (14.0%) 13 (6.2%) 7 (8.8%) 8 (4.6%)
  Prefer not to say 1 (0.5%) 4 (1.9%) 0 1 (1.2%) 1 (0.5%)
Age
  65 and younger 65 (36.9%) 97 (45.3%) 95 (45.2%) 36 (45.0%) 62 (35.4%)
  Over 65 111 (63.1%) 117 (54.7%) 115 (54.8%) 44 (55.0%) 113 (64.6%)
Income
  Less than $25k 24 (13.6%) 9 (4.2%) 19 (9.0%) 13 (16.3%) 19 (10.9%)
  $25-$49k 28 (16.0%) 28 (13.1%) 44 (21.0%) 12 (15.0%) 33 (18.9%)
  $50-$99k 68 (38.6%) 105 (49.1%) 81 (38.6%) 30 (37.5%) 61 (34.9%)
  $100k+ 51 (29.0%) 66 (30.8%) 60 (28.6%) 24 (30.0%) 60 (34.2%)
  Prefer not to say 5 (2.8%) 6 (2.8%) 6 (2.8%) 1 (1.2%) 2 (1.1%)
Education
  High school 37 (21.0%) 33 (15.4%) 53 (25.2%) 8 (10.0%) 32 (18.3%)
  Undergraduate degree 73 (41.5%) 90 (42.1%) 90 (42.9%) 34 (42.5%) 69 (39.4%)
  Postgraduate degree 66 (37.5%) 89 (41.6%) 67 (31.9%) 37 (46.3%) 72 (41.1%)
  Prefer not to say 0 2 (0.9%) 0 1 (1.2%) 2 (1.2%)
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Key Findings of Longitudinal Analysis of 
Symptoms of Severe Stress

A longitudinal analysis of the number and type of stress 
symptoms was conducted to assess whether individuals 

were impacted by pandemic-associated stress over time. 
The current caregiver group reported a statistically sig-
nificant increase in eight of the 13 stress-related symp-
toms (fixed effects model p < .05) over the 13-month 
period. These eight are shown in Figure 4.

Figure 2.  Assessment of contributing factors to the total chi-square score using Pearson residuals. Blue circles denote 
positive association; red circles denote negative association. Circle size represents magnitude of effect.

Figure 3.  Counts of total symptoms for participants completing all surveys.
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For the score representing the sum of reported symp-
toms, using a linear mixed effects model we observed 
that the main effect of current caregiver group generally 
reporting a higher number of different stressors over 
time was significant when accounting for several other 
covariates in the model including gender, education, and 
income (β = .65, SE = 0.12, p = <.001) (see Figure 5).

The analysis showed that males reported less of an 
increase in symptoms when compared to females 
(β = −.32, SE = 0.13, p = .015), while those in the over-65 
age category reported fewer stress symptoms compared 
to the younger group (β = −.45, SE = 0.11, p = <.001). 
Although not statistically significant, as income bracket 
increased there was a trend toward reporting fewer 

symptoms over time, and those in the non-Caucasian 
ethnicity groups showed a trend toward reporting more 
symptoms. Variance inflation factor (Fox & Monette, 
1992) was approximately 1 for all variables, suggesting 
that collinearity was not observed (see Table 3).

This model incorporating several predictor variables 
accounted for 63% of the variance in reported symptoms 
(R2 = 0.63), yielding an Akaike Information Criterion 
(AIC) of 2,260.8 and a Bayesian Information Criterion 
(BIC) of 2,350.2. We compared this to a model that 
included only timepoint as a predictor, which resulted in 
an AIC of 2,755.7 and a BIC of 2,783.257. Therefore, 
the model which incorporated several additional covari-
ates showed a substantial improvement in model fit, 

Figure 4.  Model of stress-related symptoms over time.

Figure 5.  Model estimating testing for the association between total stressors over time and covariates of interest.
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suggesting that the inclusion of the additional covariates 
provided a more comprehensive explanation of the 
observed data.

The comparison between the two models highlights 
the importance of considering relevant covariates in 
addition to timepoint when modeling symptom severity. 
The lower AIC and BIC values for our reported model 
indicate a better balance between model fit and 
complexity.

Discussion

Our findings indicate that caregivers reported the high-
est stress and the greatest number of stress-related symp-
toms over time, but all study groups were impacted by 
COVID restrictions. Even at Survey 1, current caregiv-
ers experienced 1.5 times more stress than the compara-
tor group (respondents who identified as interested in 
brain health). At Survey 8 (final survey), 78% of current 
caregivers described experiencing higher or signifi-
cantly higher stress symptoms since the pandemic’s 
onset although, of note, nearly as many former caregiv-
ers reported these levels compared to the general interest 
group. This was 2.9 times higher than the comparator 
group. These findings were consistent for both overall 
stress levels and the number of individual symptoms.

These data are broadly consistent with findings in the 
traumatic stress literature describing the numerous neg-
ative psychosocial impacts of COVID-19 and its associ-
ated restrictions as well as the considerable mental 

health burden that the pandemic placed on many people 
(Carbone et  al., 2021; Blasco-Belled et  al., 2022; 
Ledford, 2022; Panchal et al., 2021). In addition to the 
general public, those working in health services and the 
helping professions appear to have been especially 
affected (Blasco-Belled et  al., 2022), highlighting the 
need for further attention to cumulative stress in such 
times.

We describe the most frequently reported symptoms, 
which potentially reflect aspects of stress as well as 
reactions related to depression. Research in stress and 
traumatic stress has long noted the concordance of these 
symptoms in any number of populations, along with 
high rates of comorbidity between actual PTSD and 
major depressive disorders (Franklin & Zimmerman, 
2001; Gros et al., 2012; Post et al., 2011). Paths for more 
clearly differentiating these symptoms and suggestions 
for their remediation are needed.

Current caregivers in our sample generally reported 
differences among total symptoms over time compared 
to other study groups. Further, longitudinal analysis 
showed that younger caregivers and also ethnic minority 
participants may have been more heavily affected, 
although the latter was not statistically significant in our 
model.

The current study has some limitations. We relied 
exclusively on online self-reporting in a convenience 
sample. Moreover, we cannot speak to the reliability or 
validity of reporting, in particular for the ADRD partici-
pants where we lack any measure of cognitive ability. 

Table 3.  Summary of Estimates From Linear Mixed Effects Model.

Estimate Standard error p-Value

(Intercept) 2.60 0.238 <.001
Survey number 0.054 0.018 .003
Category (reference: General interest in brain health)
  Current care partner 0.571 0.144 <.001
  Former care partner 0.131 0.133 .325
  Living with diagnosis 0.521 0.195 .008
  At significant risk 0.091 0.128 .476
Gender (reference: Female)
  Male −0.324 0.133 .015
  Prefer not to say 0.49 0.827 .553
Education (reference: High School)
  Undergraduate degree 0.003 0.146 .98
  Postgraduate degree 0.005 0.159 .977
  Prefer not to say −0.115 0.498 .817
Income (reference: <$25k)
  $25-49k −0.19 0.189 .313
  $50-99k −0.287 0.186 .123
  $100k+ −0.355 0.197 .071
  Prefer not to say −0.071 0.317 .823
Ethnicity (reference: White/Caucasian)
  Other 0.262 0.173 .131
  Prefer not to say 0.446 0.438 .308
Age (reference: 65 and younger)
  Over 65 −0.453 0.114 <.001
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This method precluded characterizing a caregiver’s rela-
tionship to a patient, which does not allow us to thor-
oughly understand, for example, why younger caregivers 
have higher stress levels. Although we presume stress 
inherent with caregiving, we did not include any quanti-
fiable measure of that burden or the possibility of expo-
sure to other stressful life events. We also did not assess 
any impact on overall quality of life beyond the symp-
toms noted. These issues would be important to address 
in future research. Finally and critically, we cannot speak 
to the presence or absence of actual traumatic stress, as 
that exceeds the scope of our inquiry. There is no psycho-
metric evidence in support of the stress items we selected 
for evaluation, even though they were broadly based on 
DSM-5 criteria. The symptoms reported are based on 
DSM-5 criteria for PTSD. They are neither exhaustive 
nor exclusive to PTSD but do appear within that diagnos-
tic category. It is a limitation of this paper that we were 
not able at the outset to include a standardized measure 
of PTSD, as that was not the specific focus of the original 
survey. Relatedly, it is not possible to assume that the 
symptoms or experiences reported are not also tied to 
depression or a related state. This is further confounded 
by the fact that there is a strong diagnostic overlap 
between PTSD and various depressive disorders. It is 
possible that what we describe reflects the widespread, 
adverse impact of the pandemic and its general restric-
tions for any number of individuals.

We believe this is the first longitudinal study of the 
impact of COVID-19 restrictions in these groups (in a 
large ADRD caregiver sample) to examine some of the 
many emotional and psychological effects of caregiving 
during the COVID-19 pandemic. We acknowledge that 
in a longitudinal study, repeated measurements of par-
ticipants over time may introduce bias if the timing or 
frequency of data collection coincides with certain 
events or experiences that could affect outcomes. We 
anticipated that the COVID pandemic would introduce 
increased stress in caregivers generally, but we made 
efforts to control for potential confounding variables 
that could skew results. For example, we collected data 
at multiple points throughout the year and adjusted anal-
yses for factors such as age, sex, socioeconomic status, 
and caregiver group to increase the reliability of our 
findings.

We acknowledge that missing data is a common issue 
in linear mixed effects models (LMMs), the approach 
used here to analyze the longitudinal data. There are 
several approaches that can be used to handle missing 
data in LMMs, including deletion methods, imputation 
methods, and maximum likelihood estimation. Here we 
used pairwise (not listwise) deletion, which involves 
using only the available data for each specific analysis. 
Maximum likelihood estimation (MLE) can handle 
missing data in LMMs by estimating parameters based 
on all available information, including incomplete cases.

Finally, it is important to emphasize that the results 
from this investigation describing the associations 

between predictor variables and the outcome variable do 
not imply causality. To establish causality, more rigor-
ous research designs such as randomized controlled tri-
als or quasi-experimental studies are needed, which can 
control for potential confounders and provide stronger 
evidence for causal relationships. Our current results 
should be interpreted as evidence of statistical associa-
tions, and further research using robust designs and 
methods is required to draw causal inferences between 
the predictor variables and the outcome variable.

Conclusion

The COVID-19 pandemic led to more than 1 million 
deaths in the United States and millions of affected fam-
ily members (Centers for Disease Control and 
Prevention, 2022b) with a disproportionate burden on 
communities of color (Hill & Artiga, 2022). It also 
affected the mental health and wellness of millions of 
other people. This research uncovered the amplified 
impact on current ADRD caregivers (and former to a 
lesser extent) and the urgent need for public policy ini-
tiatives and public health infrastructure to ensure better 
support for these 16 million caregivers during the next 
crisis. For example, implementation of the 
Administration for Community Living’s National 
Strategy to Support Family Caregivers should be con-
sidered to help ensure access to services and supports to 
reduce caregiver stress. And best practices for virtual 
services, such as telehealth and community-based care-
giver support, should also be identified and amplified. 
These steps would benefit all unpaid caregivers and 
other vulnerable communities and individuals.
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