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Abstract

There is widespread concern that elder abuse and neglect (EAN) incidents increased during the onset of the COVID-19
pandemic due in part to increases in risk factors. Initial reports relying on administrative systems such as adult protective
services records produced mixed results regarding whether or not there was a change in EAN incidents. Using data from
an ongoing longitudinal study on EAN in dementia family caregiving that started before the pandemic, we assessed the
hypothesis that the pandemic is related to a change in probability of EAN and EAN protective factors. Family caregivers to
persons with dementia completed two waves of 21 daily diaries, 6-months apart, assessing their daily use of EAN behaviors.
The first group (n=32) completed their first wave before the pandemic and their second wave during the pandemic. The
second group (n=32) completed both waves during the pandemic. For this cohort, the generalized linear mixed logistic
model results showed inconsistent associations between the onset of COVID-19 and the probability of a caregiver engaging
in elder abuse or neglect behaviors. In terms of protective factors, the use of formal services was not significantly impacted
by COVID-19; however, the likelihood of receiving informal support from family and friends increased significantly during
the pandemic period. Dementia family caregivers were not likely impacted negatively by initial pandemic restrictions, such
as shelter-in-place orders, as anticipated. These findings contribute to our understanding of how distal, disruptive processes
may influence more proximal caregiver stresses and the likelihood of EAN.
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Before COVID-19’s onset, some have described abuse and
neglect (EAN) as an epidemic (Dong, 2005; Lachs & Pil-
lemer, 2015) because EAN affects about 10% of commu-
nity-dwelling older adults and over half of the persons with
Alzheimer’s disease and related dementias (Acierno et al.,
2010; Pickering et al., 2020; Wiglesworth et al., 2010).
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Media reports (Birnstengel, 2020; Byrne, 2020) and con-
cerns from clinicians (Elman et al., 2020; Han & Mosqueda,
2020; Makaroun et al., 2020), speak to even higher rates of
EAN during the COVID-19 pandemic. However, there is
a lack of longitudinal data testing whether the COVID-19
pandemic impacted risk of EAN.
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While there is a paucity of research on the causes of
EAN within family caregiving, several risk factors in fam-
ily caregiving have been identified, including caregiver
stress related to behavioral symptom management and the
lack of formal and informal social support for the car-
egiver (Fang & Yan, 2018; Pickering et al., 2020). The
COVID-19 pandemic is thought to impact these known
risk factors on a population level (Chang & Levy, 2021;
Kent et al., 2020; Makaroun et al., 2020). Some have
argued that shelter-in-place orders, in particular, have
impacted risk/protective factors for EAN, particularly for
those with dementia, by removing sources of social sup-
port such as formal services and increasing reliance on
family caregivers. (Han & Mosqueda, 2020). Therefore,
the logic that follows is that adverse changes in social sup-
port and other risk/protective factors may have increased
the overall rate of EAN.

To date, there has been one study on changes in known
EAN risk factors completed with family caregivers to older
adults during the pandemic. This cross-sectional study
reported that 64% of respondents felt they had somewhat
or greatly increased feelings of social isolation and lone-
liness compared to pre-pandemic times (Makaroun et al.,
2021). Though the sample was not exclusive to dementia
family caregivers, these data support that risk factors for
EAN may have changed during the pandemic. Thus, the
empirical evidence is limited regarding the effects of the
pandemic on EAN risk and related risk/protective factors
within dementia family caregiving. Knowledge of how the
pandemic impacted EAN is important in order to under-
stand the need for post-pandemic services to suppress
the adverse effects of the pandemic on EAN in dementia
caregiving.

Some evidence has linked disasters and public health
crises (Gearhart et al., 2018; Schumacher et al., 2010),
including the COVID-19 and shelter-in-place orders
(Nix & Richards, 2021; Piquero et al., 2020, 2021), with
increased prevalence and severity of intimate partner vio-
lence. However, similar data on EAN and dementia fam-
ily caregiving are lacking to guide the interpretation of
current reports from service agencies and inform inter-
vention efforts during this public health crisis (Gutman
& Yon, 2014). Therefore, the purpose of this study is to
examine the impact of the COVID-19 pandemic on EAN
within family caregiving for dementia. Using self-reports
from an ongoing longitudinal study of daily experiences
of dementia family caregivers, we tested the hypotheses
that the COVID-19 pandemic was associated with (1) a
significant increase in daily risk of EAN as compared to
the pre-pandemic period and (2) significant changes in
levels of risk among known risk/protective factors (i.e.,
receipt of formal services, receipt of informal support,
caregiver stress).

@ Springer

Methods

We selected a subset of cases from participants in an ongo-
ing longitudinal study that opened before the COVID-19
pandemic. The parent study examines the impact of stress-
ors on caregiving outcomes, such as EAN. It uses a mul-
tilevel longitudinal design in which participants complete
traditional surveys at enrollment and then twice more, each
one separated by six months. After completing each of the
three traditional surveys, participants complete a 21-day
micro-longitudinal “burst” of daily surveys. Each daily
survey assesses their environmental, social, and caregiving
experiences in near real-time. This protocol yields data
about 21 serial days that are nested within three periods
that span 18 months. These three periods are then nested
within each respondent. Participants receive all daily sur-
veys by e-mail or interactive-voice-response by phone
(IVR) via a data broker to ensure participant anonymity.
Since all study activities occur online or by phone (i.e.,
recruitment, enrollment, data collection, compensation),
data collection was not disrupted because of the onset of
the COVID-19 pandemic across the United States. Study
procedures are designed so that participation is confiden-
tial, but research data are anonymous. We use this design
to limit the threat of bias related to mandatory reporting.
The University of Alabama at Birmingham’s IRB approved
this study as exempt.

Participants in the ongoing study were recruited nation-
ally from various sources, including community agencies,
newsletters, newspapers, bus ads, and social media. The
study uses a three-step authentication process for enroll-
ment to ensure valid and legitimate participants (King
et al., 2014; Kramer et al., 2014; Teitcher et al., 2015).
Eligibility criteria include serving as a caregiver who is
18 years or older who provides unpaid care to a spouse/
common-law partner, parent, or grandparent (or in-law,
age 60+ years) with mild cognitive impairment or demen-
tia as indicated by the ADS8 (Galvin et al., 2005). Care
consists of help with at least two Instrumental Activities
of Daily Living or one Activity of Daily Living, and the
caregiver lives with or shares cooking facilities with the
care recipient. Participants must live in the U.S. and read/
speak English or Spanish.

Enrollment for the parent study began in fall 2019. This
just-in-time analysis uses selected cases from two groups:
1) a “pre-COVID” group of 32 participants who completed
their first wave of measurement before the pandemic (i.e.,
before January 26™,2020), and their second wave of meas-
urement during the pandemic (i.e., after March 28t 2020),
and 2) a “during COVID” group of 32 participants who
completed their first and second waves of measurement
during the pandemic (i.e., both waves after March 20,
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2020). The “during COVID” group is included for com-
parison purposes to aide in interpretation as there are no
existing data on the longitudinal trajectory of EAN preva-
lence or risk in dementia family caregivers.

The pre-COVID group initially was composed of 38
participants. However, six participants were excluded from
analyses because they had not provided at least ten daily
diaries in each wave of measurement. The during-COVID
group was also selected sequentially based on the same miss-
ing daily survey exclusion criteria until a matched sample
size of 32 participants was reached.

Measures

Demographic and background characteristics were measured
on the traditional surveys at the person level, including race,
gender, age, and relationship of the caregiver to the care
recipient. All daily survey items ask respondents to report
about experiences that occurred from “7 am yesterday morn-
ing to 7 am this morning.”

Self-reported EAN by caregivers was previously dem-
onstrated as valid compared to expert judgment (Wigles-
worth et al., 2010). EAN items assessed on the daily dia-
ries were informed by prior work (Pickering et al., 2020;
Sullivan et al., 2012), and based on the Conflict Tactics
Scale-Revised and Modified Conflict Tactics Scale (Beach
et al., 2005; Straus et al., 1996). The neglect measure is a
dichotomous composite that indicates whether any of the
following four actions occurred within the past 24 h: (1)
skipped care or not helping with personal hygiene or going
to the bathroom even though the care recipient needed help;
(2) skipped care or not helping at mealtime even though the
care recipient needed help; (3) ignoring a care recipient’s
reasonable request for help; and (4) leaving the care recipient
alone for any period of time even though you thought some-
one should be there to supervise or help. The psychologi-
cal abuse measure is a dichotomous composite indicating if
either of two psychologically aggressive actions occurred on
the diary day: (1) cursing, yelling, shouting at, or speaking to
the care recipient in a way you know is not fair or appropri-
ate; (2) threatening to abandon or put the care recipient in a
nursing home. The physical abuse measure is a dichotomous
composite indicating if any of the three physically aggres-
sive actions occurred on the diary day: (1) pinching, push-
ing, shoving, or grabbing the care recipient, twisting their
arm or hair, or throwing something at them that could have
injured them; (2) biting, hitting, kicking, punching, choking,
or burning the care recipient; or (3) bruising, scratching,
or otherwise physically injuring the care recipient in any
way. An EAN composite measure that combined these three
forms of EAN was created then was dichotomized for the
primary analyses.

Single items assessing formal and informal support also
were collected at the day level. Participants were asked about
receipt of formal services (“Did you get help from a paid
provider in caring for your relative with dementia, such as
a nurse’s aide or companion?”’), and informal support (“Did
you get help from a family member or friend in providing
care to your relative with dementia?”’) with yes/no response
options for each.

Caregiver stress reactions to behavioral symptoms of
dementia (BSD) exhibited by the care recipient were also
collected at the day level. Participants were asked to rate
how bothered they were by several behavioral symptoms
throughout the day, including restlessness, mood symptoms,
care resistance, property destruction, disinhibition, verbal
aggression, physical aggression, and any other behavioral
symptoms they found bothersome. Participants responded
on a 5-point Likert scale with higher scores indicating higher
levels of bother. Responses were then summed across the
eight items to create a total daily BSD stress reaction score.

Analysis

Due to the nested structure of these data (days within
persons), a multilevel model (MLM) approach was taken
to account for the residual variance at both the person
(between) and the day (within) components (Hayes, 2006;
Peugh, 2010). By allowing individual intercepts to vary (ran-
dom effects in a mixed model), we can consider individual
influences on an outcome variable as compared to traditional
ordinary least squared regressions. Specifically, a general-
ized linear mixed logistic model was used to estimate the
daily probability of various outcome measures in our cur-
rent sample (Hayes, 2006; Peugh, 2010). BSD stress reac-
tions were estimated with a linear effects mixed model as the
response measure is continuous. The linear mixed-effects
models using 'Eigen' and S4 (LME4; ver 1.1-26) function
was specified in RStudio (ver 1.4) to model outcomes (Bates,
2010; Team, 2015). Post-hoc pairwise comparisons and pre-
dicted probabilities were generated by the emmeans package
(Lenth, 2021) in Rstudio.

A dummy variable was computed to represent each of the
4-levels in which groups and measurement waves are rep-
resented in the analysis. Level I represents the pre-COVID
group at their first measurement wave (before COVID), Level
2 represents the pre-COVID group at their second measure-
ment wave (during COVID), Level 3 represents the during-
COVID group at their first measurement wave (during
COVID), and Level 4 represents the during-COVID group
at their second measurement wave (during COVID). By
specifying dichotomous measures for each combination of
group and period, we created a fixed-effects component with
4-levels (Time). By treating Level 1 (pre-COVID group at
the first measurement wave) as the reference level/baseline,
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we can determine if there are any significant changes in the
outcome scores (EAN, formal services, informal support,
BSD stress reactions) against Level 2 (pre-COVID group at
period 2), Level 3 (during-COVID group at period 1) and
Level 4 (during-COVID group at period 2). In doing so, we
are comparing outcomes of the pre-COVID group at their
first measurement wave — which occurred pre-pandemic
— to all other measurement points, which happened after the
pandemic. Additional models were run with the individual
composite measures for physical abuse, psychological abuse,
and neglect.

Results

The sample included N=64 caregivers across the two groups
(N=32 pre-COVID, N=32 during-COVID) reporting
on n=2,370 diary days. The average daily diary compli-
ance rate is 88% calculated as the number of daily diaries

Table 1 Sample Demographic for Caregivers and Care Recipients

completed out of the number of diaries that could have been
completed. Participants were predominantly female, white,
and caring for a spouse. Over half of care recipients were
male, and the most common diagnosis was Alzheimer’s
disease. No significant differences between groups were
observed on demographics (Table 1). No notable differences
were observed between the final sample and those excluded
for missing data other than that those excluded were a
slightly higher proportion of non-White participants, though
this is out of a sample size of 6 (Supplementary Table 1).
Supplementary Table 2 presents the day-level descriptives
for all outcome measures. The values represent the mean
number of days out of 21 sampled that the outcome was
reported. Supplementary Table 3 reports the person-level
descriptives for all outcome measures. The values represent
the proportion of participants who reported the outcome.
Tables 2 and 3 report the results produced by the general-
ized linear mixed logistic and generalized linear mixed-effect
models. For ease of interpretation, figures were created to

Total Sample (N=64)

Pre-COVID Group (N=32)

During COVID Group

(N=32)
Caregiver Demographic Mean (SD, Min—Max) or Mean (SD, Min—Max) or Mean (SD, Min—Max) or T-test/x 2 (p-value)
N (%) N (%) N (%)
Age 59.69 (13.44, 28—87) 61.97 (15.27,28—87) 57.41 (11.11, 34—76) 1.37 (0.18)
Female 54 (84%) 26 (81%) 28 (88%) 0.47 (0.49)
White 49 (77%) 25 (78%) 24 (75%) 0.10 (0.77)
Hispanic 7 (11%) 2 (6%) 5 (16%) 0.23 (0.47)
Relationship Type
Spouse Care Recipient 27 (42%) 17 (53%) 10 31%) 2.47(0.13)
Parent Care Recipient 31 (48%) 13 (41%) 18 (56%) 2.33 (0.20)
Grandparent Care Recipi- 4 (6%) 2 (6%) 2 (6%) 0.00 (1.00)
ent
Missing 2 (3%) 0 (0%) 2 (6%)
Care Recipient Demographic
Age 78.47 (8.95, 62—98) 78.59 (8.05, 63—98) 78.34 (9.89, 62—98) 0.11 (0.91)
Female 28 (44%) 12 (38%) 16 (50%) 0.31 (0.45)
White 50 (78%) 27 (84%) 23 (72%) 0.23 (0.37)
Hispanic 5 (8%) 2 (6%) 3(9%) 0.30 (0.61)
Dementia Diagnosis Type
Alzheimer's 22 (34%) 12 (38%) 10 31%) 0.28 (0.60)
Vascular 9 (14%) 3(9%) 4 (13%) 0.13 (0.72)
Lewy Body 4 (6%) 4 (13%) 0 (0%) 4.27 (0.04)*
Frontal Temporal 2 (3%) 2 (6%) 0 (0%) 2.07 (0.15)
Parkinson’s 6 (9%) 4 (13%) 2 (6%) 0.74 (0.39)
Alcohol 2 (3%) 2 (6%) 0 (0%) 2.07 (0.15)
Dementia Nonspecified 21 (33%) 9 (28%) 0 (0%) 0.64 (0.42)
No Formal Diagnosis 3(5%) 1 (3%) 2 (6%) 0.35 (0.55)
Other 5 (8%) 3(9%) 12 (38%) 0.22 (0.64)

Independent T-test for continuous variables and chi-square test for categorical variables between pre-COVID and during COVID groups. Signifi-

cance at alpha=0.05
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graphically represent the predicted probabilities produced
by the models for the binomial outcomes (back-transformed
from the logit scale). These predicted probabilities represent
the average probability that the participant endorsed the out-
come during that wave of measurement by each group.
Regarding the first hypothesis, no significant differences
in the probability of EAN were found for the pre-COVID
group at their first measurement wave compared to the
pre-COVID group at their second measurement wave, or
the during-COVID group at either wave 1 or wave 2. In
other words, no significant changes in the probabilities of

EAN were observed during the pandemic when compared
to pre-pandemic time-period. While non-significant, the
likelihood of EAN trended downward as the pandemic
started compared to the pre-pandemic time-point, but then
returned to the baseline probability within 6 months. Post-
hoc comparisons showed a significant increase in the prob-
ability of EAN for the during-COVID group from their
first measurement wave to their second (Table 4), approxi-
mately equaling the level of risk for the pre-COVID group
at their first measurement wave (6% vs. 7% probability)

(Fig. 1).

Table 2 Generalized Linear Mixed Logistic Model and Linear Mixed Model

OR [95% CI]

Est. [95% CI]

BSD Stress Reaction
(cont. outcome)

Formal Services Informal Support

Group and Wave Levels Elder Abuse & Neglect
PreCOVID group at Wave 1 Level 1 0.06 [0.03 - 0.14]
PreCOVID group at Wave 2 Level 2 0.91 [0.60 — 1.38]
During-COVID group at Wave 1 Level 3 0.49 [0.16 — 1.49]
During-COVID group at Wave 2 Level 4 1.10 [0.37 - 3.26]

0.03 [0.01 — 0.13]
0.79 [0.54 — 1.15]
0.45 [0.07 - 2.92]
0.48 [0.08 — 3.13]

0.12 [0.04 — 0.31]

1.94 [1.33 —2.84]**

2.81[0.73 = 10.77]
1.61 [0.42 — 6.21]

7.85[5.60 — 10.10]
0.35[-0.15 - 0.85]
0.61 [-2.58 — 3.79]
0.14 [-3.04 — 3.33]

** p<0.01, all points are compared to Level 1 (Reference group)

Table 3 Generalized Linear OR [95% CI]

Mixed Logistic Model

Group and Wave Levels Neglect Psychological Abuse Physical Abuse

PreCOVID group at Wave 1 Level 1  0.02[0.01-0.05] 0.02[0.01-0.05] 01[0.00-0.01]
PreCOVID group at Wave 2 Level 2 0.83[0.48-1.44] 1.04[0.61—1.78] 1.67 [0.39 — 7.25]
During-COVID group at Wave 1 Level 3 0.65[0.15-2.72] 0.45[0.15-1.38]  3.33[0.42 —26.46]

During-COVID group at Wave 2 Level 4

1.78 [0.44 —7.24] 0.96 [0.33 —2.78] 0.79 [0.08 - 7.67]

** p<0.01, all points are compared to Level 1 (Reference group)

Table 4 Tables of Pairwise Comparisons

Odds Ratios/Estimates

Pair Wise Comparisons EAN BSD Neglect Psych Abuse Physical Abuse Formal Help Informal Help
Stress
Reaction
Pre-COVID group at Wave 1 vs Pre-COVID 1.098  -0.349 1.211  0.959 0.597 1.273 0.514
group at Wave 2
Pre-COVID group at Wave 1 vs During-COVID ~ 2.033  -0.605 1.541 2.198 0.3 2.215 0.356
group at Wave 1
Pre-COVID group at Wave 1 vs During-COVID ~ 0.908  -0.144 0.562 1.038 1.262 2.063 0.62
group at Wave 2
Pre-COVID group at Wave 2 vs During-COVID  1.851  -0.256 1.273 2292 0.503 1.739 0.693
group at Wave 1
Pre-COVID group at Wave 2 ys During-COVID ~ 0.826  0.205 0.464 1.082 2.113 1.62 1.206
group at Wave 2
During-COVID group at Wave 1 vs During- 0.447*% 0.461 0.365%* 0.472 4.205% 0.932 1.741%%

COVID group at Wave 2

**Significant at p <0.001, * Significant at p <.05. Estimates for later factors levels are subtracted from those for the earlier levels
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When neglect, psychological abuse and physical abuse
were analyzed separately, no significant difference in likeli-
hood was detected (Table 3). However, in post-hoc pairwise
comparisons, we found the same effect as the combined
EAN variable, with the likelihood of neglect significantly
increasing for the during-COVID group at their second
measurement wave compared to their first, rising slightly
above the probability of the pre-COVID group at their first

Fig. 1 Predicted Probabilities
of Group and Period for Elder
Abuse and Neglect. Note:
Predicted probabilities are
based on the response variable
(0 or 1). The probabilities are
derived from the odds ratios
produced by the final model.
The comparison line represents
a significant pairwise compari-
son (p <0.001); the three other
pairwise comparisons are non-
significant

0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01
Pre-COVID (before
March 2020)

EAN (Predicted Probabilities)
o

Fig.2 Predicted Probabilities of
Group and Period for Neglect.
Note: Predicted probabilities are

based on the response variable 0.035

(0 or 1). The probabilities are .g’ 003
derived from the odds ratios 3 0005
produced by the final model. 8=
The comparison line represents Qo 002
a significant pairwise compari- % 0.015
son (p <0.001); the three other %
pairwise comparisons are non- 5 001
significant & 0.005
9 0
B Pre-COVID (before
= March 2020)
Fig.3 Predicted Probabilities of
Group and Period for Psycho-
logical Abuse. Note: Predicted
0.03

probabilities are based on the
response variable (0 or 1). The
probabilities are taken from the
odds for the final model

0.025

0.02
0.015
0.01
0.005
0

Psychological Abuse
(Predicted Probabilities)

measurement wave (3% vs 1.7% probability) (Fig. 2). Psy-
chological abuse also followed this trend in its post-hoc
pairwise comparisons, but only approached significance
(p=0.0597) (Fig. 3). We did not see any significant pairwise
comparisons for psychological abuse (Fig. 3) or physical
abuse (Fig. 4).

Regarding the second hypothesis related to risk/pro-
tective factors, no significant difference was observed for

Elder Abuse and Nelgect (Pre-COVID - During Covid)
*

M Pre-COVID Group
® During COVID Group

Start of COVID
(March 2020)

During COVID (6m
after March 2020)

Neglect (Pre-COVID - During Covid)

>*

M Pre-COVID Group
® During COVID Group

Start of COVID
(March 2020)

During COVID (6m
after March 2020)

Psychological Abuse (Pre-COVID - During Covid)

M Pre-COVID Group
® During COVID Group

Pre-COVID (before Start of COVID During COVID (6m

March 2020)
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receipt of formal services over time (Fig. 5). In contrast,
there was a significant difference in the probability of receiv-
ing informal support, with those in the pre-COVID group
significantly more likely to receive informal support at their
second measurement (during the initial pandemic period)
wave compared to their first measurement wave taken before
the pandemic (1.94 OR, CI 1.33 - 2.84, p<0.001). While
not significant, those in the during-COVID group also had

Fig.4 Predicted Probabili-
ties of Group and Period for
Physical Abuse. Note: Predicted

probabilities are based on the 0.0025
response variable (0 or 1). The —
probabilities are taken from the ’
odds for the final model 0.0015
0.001

Physical Abuse
(Predicted Probabilities)

0.0005 l
0

Pre-COVID
(before March

2020)

Fig.5 Predicted Probabilities
of Group and Period for Formal
Support. Note: Predicted
probabilities are based on the
response variable (0 or 1). The
probabilities are taken from the
odds for the final model

0.035

0.03
0.025
0.02
0.015
0.01
0.005
0

Formal Help
(Predicted Probabilities)

a higher probability of receiving informal support during
the initial pandemic period at their first measurement wave
as compared to the pre-COVID group at their first measure-
ment wave. In post-hoc pairwise comparisons, there were
no significant differences in formal services, while informal
support saw a significant decrease for the during-COVID
group from their first measurement wave to their second
(25% vs. 16% probability) (Fig. 6). In terms of caregiver

Physical Abuse (Pre-COVID - During Covid)

M Pre-COVID Group
M During COVID Group

Start of COVID During COVID (6m
(March 2020) after March 2020)

Formal Help (Pre-COVID - During Covid)

B Pre-COVID Group
B During COVID Group

Pre-COVID (before Start of COVID During COVID (6m

March 2020)

Fig.6 Predicted Probabilities of
Group and Period for Infor-
mal Support. Note: Predicted

probabilities are based on the __ 03
response variable (0 or 1). The k4] §3E
probabilities are derived from a ="
the odds ratios produced by the TR 02
final model. The comparison = 'g
lines represent significant pair- g % 015
wise comparisons (p <0.001); o8 g1
the other pairwise comparison = %

is non-significant g 0.05

Pre-COVID (before
March 2020)

(March 2020) after March 2020)

Informal Help (Pre-COVID - During Covid)

*

Start of COVID During COVID (6m
(March 2020)  after March 2020)

M Pre-COVID Group
B During COVID Group
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stress reactions to BSD, we did not observe a significant
change between the pre-COVID group at their first measure-
ment wave compared to the three other measurement points
(Fig. 7). There were also no significant pairwise compari-
sons in our post-hoc analysis.

Discussion

For this cohort of family caregivers to persons with demen-
tia, no clear associations emerged between the onset of
COVID-19 and the probability of EAN. While not tem-
porally significant, the trends suggested that, contrary to
early reports, EAN decreased during the initial pandemic
period. For the during-COVID group, there was a significant
increase in EAN from their first to second measurement,
but the second measurement was not significantly differ-
ent from the pre-COVID group’s first measurement. This
comparison suggests that while EAN decreased during the
initial pandemic period, it returned to the baseline level as
time continued. This u-shaped trend is in contrast to reports
of how COVID-19 impacted intimate partner violence rates
which described the IPV trend as initially spiking in police
calls for service during the initial pandemic shelter-in-place
periods followed by a decrease as time progressed (Nix &
Richards, 2021). Our results also showed that there was not
a significant increase in the probability of EAN related to
COVID-19 demonstrating that not all forms of interpersonal
stress lead to greater EAN in dementia family caregiving,
consistent with prior studies (Pickering et al., 2020). The
mean number of days for which EAN behaviors occurred in
the overall sample is also consistent with prior studies (Pick-
ering et al., 2020). This continuity across samples highlights
that while there are no EAN behaviors on the majority of
days, it remains too frequent in dementia family caregiving.

Given the shelter-in-place and social distancing man-
dates, it was thought both formal services and informal sup-
port would decrease in the initial pandemic period (Han &

Fig.7 Estimated Marginal

Means of Group and Period for

Stress Reaction to BSD. Note:

BSD =Behavioral Symptoms of 8.5
Dementia. The figure presents s
marginal means because the 85
BSD’s response measure uses a 82
continuous metric 8.1

7.8
7.7
76
75

BSD Stress Reaction
(Estimated Marginal Means)
~
[¥e]

Pre-COVID (before

March 2020)

@ Springer

Mosqueda, 2020; Makaroun et al., 2020, 2021), and car-
egiver perceived stress would increase due to exaggerated
behavioral symptoms of dementia that are related to changes
in care (Cagnin et al., 2020). However, we observed no sig-
nificant changes in the probability of receiving formal sup-
port. This was likely because healthcare workers are consid-
ered essential workers and were not restricted from working,
so those who already had care in place were not affected.
Additionally, we observed a significant increase in the prob-
ability of receiving informal support from family and friends
at the pandemic onset compared to the pre-pandemic period
for the pre-COVID group, and a significant decline in prob-
ability from pandemic onset compared to 6-months later
for the during-COVID group. Shelter-in-place mandates,
such as the closures of businesses and telework, may have
increased the availability of family and friends to help with
caregiving. While it appears in contrast to cross-sectional
reports of the impact of pandemic restrictions on family
caregivers (Makaroun et al., 2021), this finding is consist-
ent with increased perceptions of social support during the
initial pandemic shelter-in-place period among national
samples of U.S. adults reported in other longitudinal work
(Luchetti et al., 2020). Notably, the previous study reported
on caregivers’ perceptions of social isolation and loneliness
(Makaroun et al., 2021), which is not the same concept as
receipt of formal and informal support. Meta-analyses have
demonstrated for family caregivers that perceptions of social
support and actual receipt of social support are not redun-
dant concepts (Del-Pino-Casado et al., 2018). Equally, per-
ceptions of social support are not the inverse of perceptions
of social isolation and loneliness. Perceptions of social isola-
tion and loneliness have not been examined as risk factors
for EAN within dementia family caregiving prior to the pan-
demic (Fang & Yan, 2018), which limits our ability to draw
conclusions as to why there may be a difference in findings.

Furthermore, results from this study suggest that car-
egivers’ stress reactions to behavioral symptoms of demen-
tia did not significantly change over time. There were
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non-significant trends indicating stress reactions were higher
at the initial pandemic time for both groups. While this trend
equates to a~0.45% increase in the predicted probability, the
change is not clinically significant. This near regularity is in
contrast to cross-sectional studies, which indicate caregivers
reported increased psychological distress related to increases
in behavioral symptoms of dementia during the initial pan-
demic period (Cagnin et al., 2020; Cohen et al., 2020). The
contrast may be because these prior studies lacked a base-
line measurement for comparison; asking participants to
estimate changes from the pre-pandemic period is subject
to bias from state-congruent recall, which can overestimate
negative moods compared to real-time assessments (Sato
& Kawahara, 2011). State-congruent recall bias may also
be why there are discrepancies between these findings and
those from other studies on EAN risk factors during COVID.

This increase in the availability of informal support from
family and friends for caregivers may explain why the prob-
ability of engaging in elder abuse or neglect trended down
during the initial pandemic period. As COVID-19 represent
an unplanned natural experiment, this study was not powered
to test possible mediation effects of informal support. Never-
theless, we did find support for this hypothesis in the extant
literature, with a systematic review reporting seven studies
have demonstrated that either the lack of informal support
increases EAN while increases in receipt of informal sup-
port decrease EAN risk among dementia family caregivers
(Fang & Yan, 2018). These findings suggest interventions
to increase informal support for dementia family caregivers
may successfully reduce EAN risk.

A strength of this study is the daily diary method which
enhances ecological validity and reduces recall bias and
measurement error for the outcome measures (Schneider &
Stone, 2015). For example, by counting each day whether or
not a caregiver received actual formal/informal support, we
can observe the changes in the amount of support received.
Furthermore, we have previously reported higher rates of
EAN among dementia family caregivers measured through
anonymous daily diary methods than found among tradi-
tional retrospective surveys (Pickering et al., 2020). Others
have reported high congruent validity between self-reported
diary surveys and objective assessments of other stigmatiz-
ing health behaviors (Linas et al., 2016; Simons et al., 2015).
Another strength of this study is its use of a longitudinal
design that included measurements completed before the
pandemic started for comparison. In doing this, we could
estimate changes over time in the level of risk of an outcome
among a cohort of dementia family caregivers.

Findings should be considered in the context of the
study’s limitations. Analyses were not powered to detect
small changes in EAN risk. However, this study's main focus
was detecting a large change consistent with early reports of
dramatic increases in EAN. Power is based on the sample

size in each level in a multilevel model design (Snijders,
2005). Although we are looking at between-group differ-
ences, by utilizing a multilevel model, we believe that our
primary outcome is a person-driven process. Therefore, our
power is generated by our daily diaries (n=2370) and is not
from our person-level data (N =64). In this team’s previ-
ous work, we saw significant effects at the day-level with a
50-person to 21-day ratio (Pickering et al., 2020), and this
paper reports a 64:42 ratio. Simulation studies have also
suggested a 20:30 ratio for fixed effects models, 50:20 for
cross-level interactions, and 100:10 when the interest is in
the variance and covariance components (Hox & McNeish,
2020).

Furthermore, a comparison group that completed both
measurement points before COVID that could demonstrate
the trajectory of EAN would have been ideal for determin-
ing if COVID impacted the natural trajectory. However, as
this is an unplanned natural experiment, we had to rely on a
comparison group that completed both measurements dur-
ing COVID to evaluate the immediate impacts of COVID
restrictions on EAN risk. While we used calendar dates to
create the groups, some participants did their first measure-
ment period 4-5 months after the pandemic. As there was
variation in state and local restrictions across time (includ-
ing when they were reduced), these participants were likely
subject to different stressors. Due to anonymity, we could not
assess impact of local restrictions. Nevertheless, the findings
demonstrate a lack of a significant increase in EAN risk over
time compared to the pre-pandemic period. Given the lack
of studies reporting the characteristics of a nationally repre-
sentative sample of dementia family caregivers, it is unclear
how generalizable the study sample is. However, others have
found that Facebook can produce more generalizable sam-
ples than other convenience methods (Whitaker et al., 2017).

In terms of policy and public health responses, restric-
tions such as shelter-in-place orders may not have impacted
dementia family caregivers only in negative ways. Our
results suggest that earlier initial reports of decreases in
EAN reports were likely because EAN was not increasing
uniformly across all older adults. The lack of a significant
impact of COVID-19 on the probability of EAN in dementia
family caregiving suggests that administratively collected
service data require careful consideration of their representa-
tiveness prior to interpretation of the EAN community and
national trends. While we did not find an increase in EAN
risk among co-residing dementia family caregivers, other
populations, such as older adults without dementia who
lost access to resources or family caregivers who became
caregivers due to the pandemic, may have experienced
increases in EAN. More research differentiating between
caregiving situations is needed to understand better the
impact of COVID-19 and pandemic restrictions on EAN.
Furthermore, given that this is a novel pandemic, the risk/
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protective factors selected for analyses for this study were
chosen because there was prior empirical support to aid in
interpreting findings. It is possible that other factors, such as
caregiver mental health, may have significantly changed due
to the pandemic. However, this possibility does not change
the finding of a lack of a significant increase in EAN prob-
ability during the initial pandemic period in this sample.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10896-022-00392-8.
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