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INTRODUCTION --By September 2021, 41 million individuals in the United States contracted
SARS-CoV2, leading to around 650,000 deaths, representing 12% of the all-cause mortality in
the 20 months since the start of the pandemic. Eight out of ten U.S. COVID19 deaths are among
person aged 65 years and older.! The public health impact of the pandemic may be even higher
when additional non-COVID-19 morbidity and mortality induced by the pandemic are included.

Physical activity and mental and social engagement are proven to be protective against rapid
decline in cognitively impaired individuals.? However, the pandemic has upended established
norms of care. Following the March 13, 2020, federal emergency declaration in response to the
pandemic, many states implemented a series of policies including non-essential business
closures, school closures and stay-at-home orders to induce social distancing and curb the
transmission of the virus. Most states also implemented targeted social distancing policies to
specifically protect the elderly against the virus, including extended nursing home visitation
bans, which almost completely socially isolated the elderly living in assisted care and long-term
care facilities.

Pandemic-induced dramatic social isolation may have disparately impacted the cognitively
impaired. Not only is physical activity and social engagement protective against rapid decline in
cognitively impaired individuals, but social isolation can make healthcare access in the pandemic
environment very challenging for the cognitively impaired patient population who frequently
suffer from comorbidities such as cardiovascular disease, diabetes, depression, and anxiety. Non-
urgent healthcare delivery was suspended or limited to telehealth modalities to ease the burden
on healthcare systems overwhelmed by COVID care needs. Cognitively impaired, quarantined,
elderly individuals may be less able to access health and social care via telehealth modalities,
without help. Moreover, frequently used services like brain imaging, laboratory testing, and
physical and mental therapies to diagnose, monitor and manage disease progression in patients
with cognitive impairment cannot be easily provided via telehealth, and may lead to delayed
diagnoses and suboptimal clinical management of cognitive impairment, Alzheimer’s disease
and related dementias (ADRD), and comorbidities of depression and anxiety. Socially isolated
patients with mild cognitive impairment (MCI) or ADRD, living independently, may find their
medication management, prescribed medication modification and/or new medication initiation
more challenging. Many elderly patients or their caregivers may also voluntarily forgo in-person
non-COVID care due to the potential risk of contracting the virus while visiting a healthcare
facility. Finally, families may choose to care for their cognitively impaired elderly at home —
either by delaying planned transitions to skilled nursing facilities (SNF) or transitioning family



members from SNFs to home to prevent infection, which may disrupt routines and access to
therapies available in assisted living facilities. While mandated and voluntary social isolation of
the elderly may have helped lower the transmission of the virus, these measures may have also
restricted elderly persons ability to engage in physical, mental, and social engagement, and
access timely non-COVID care.

For the first 10 months of the pandemic, non-pharmaceutical interventions like social distancing
and mask wearing were the only means to keep viral transmission in check. The first COVID-19
vaccine (Pfizer-BioNTech) was approved for emergency use by the U.S. Food and Drug
Administration (FDA) on December 11, 2020.% Vaccines manufactured by Moderna and Johnson
& Johnson were approved on December 18, 2020 and February 27, 2021 respectively.*> These
vaccines have significantly helped flatten the COVID-19 trajectory in the U.S.® After an
extended period of social disruption, the state COVID-19 vaccination campaigns have allowed
many older Americans to socially engage again safely for the first time since the start of the
pandemic.

PAST LITERATURE -- Small sample survey studies of family caregivers of dementia patients
in Italy, Spain and Turkey found worsening of preexisting symptoms in over half of the patients,
new onset of behavioral and psychological symptoms in a quarter of the patients and
modifications to pre-pandemic medication regimes in a quarter of patients within one month of
state mandates.”-3? However, health care delivery, societal structures and the trajectory of the
pandemic and related social distancing policies have differed greatly in the United States. No
literature this far has examined the impact of renewed social engagement made possible by the
COVID-19 vaccination campaigns on the mental health of the elderly with ADRD.

OBJECTIVE AND CONTRIBUTION -First, to examine the impact of the COVID-19
pandemic on the incidence of new depression and progression in patients with pre-pandemic
ADRD diagnoses in the U.S. Second, we examine the impact of renewed social engagement on
the mental health of elderly patients with cognitive impairment since the rollout of the state
COVID-19 vaccination campaigns.

DATA -- Using prescription claims data from Symphony health data, capturing 92% of retail
pharmacy claims for over 280 million patients in the U.S., between January 2020-August 2021,
this study contributes to the existing literature on non-COVID-19 related health effects of the
pandemic in three ways. First, we examine changes in the incidence of depression among older
adults during the pandemic. Using the near-universe of patients of ages 65+ years with pre-
pandemic ADRD diagnoses and piecewise linear multiple regression discontinuity framework,
we examined how the onset of the pandemic related shutdowns in spring 2020, followed by state
re-openings in summer 2020, and then the rollout of the COVID-19 vaccinations was associated
with depression among older adults with ADRD. Second, we examine the role of social isolation



of the elderly as the mechanism explaining the association between the onset of the pandemic
and increased incidence of depression, and disease progression among individuals with pre-
pandemic ADRD diagnoses. We capture social isolation using two different proxy measures —
(1) state/national-level implementation and relaxation of social distancing policies (emergency
declaration and stay-at-home orders as used in Gupta et. al, 2020, data on nursing visitation bans,
suspension of non-urgent medical care and official state re-openings collected from state
gubernatorial sites), and (2) measures of mobility to assisted living and long-term care facilities
constructed using cell phone ‘pings’ from 29 million mobile phones from SafeGraph. The
SafeGraph data have been extensively used to measure social distancing,!%!!1? transmission of
COVID-19,!? and trends in visits to specific locations during the pandemic.!'#!>!® We examine
mobility trends using Point of Interest (POI) data for each state starting from 2018 and until the
current time and identify assisted living and long-term care facilities using 2-digit U.S. Census
NAICS codes). These cellphones based “foot traffic”” data more directly capture the extent of
social contact of older adults residing in assisted/long-term care facilities with the ‘outside
world’ throughout the pandemic. Third, we examine whether renewed social engagement since
the start of the state vaccination campaigns, captured using the timing and rate of state/county
vaccination rates from the CDC COVID-19 Vaccine Tracker data and mobility measures to
senior living facilities, is associated with reduced incidence of new and continued depression in
ADRD patients.

RESULTS -- We find that the shutdown policies at the onset of the pandemic were associated
with sharp decline in mobility to senior living facilities (see Exhibit 1), and increased incidence
of depression among the elderly ADRD patients. Prior to the shutdowns in response to the
pandemic in the spring of 2020, i.e., between January 1, 2020 — March 13, 2020, nearly 714
ADRD patients per 100,000 patients with any prescription claim in the Symphony Health
database, received an antidepressant prescription each week. Our initial regression discontinuity
results find that relative to the antidepressant use trend in the pre-pandemic period, the post-
period trend was higher by 8.075 per 100,000 people (95% CI, 2.073 to 14.08; P =0.009). The
increase in trend of antidepressant use was stronger among elderly ADRD female, non-Black and
non-Medicaid patients (refer Table 1). The intercept shift in antidepressant use after closures was
also positive but was only significant at the 10-percent level for the full sample (24.06 per 100
000 people; 95% CI, -2.419 to 50.53; P = 0.07), with statistically significant level shift up for
only the white (28.63; 95% CI, 0.436 to 56.82; P = 0.04) patients. State re-openings in the early
part of the summer, were associated with significant declines in both level and trend of
antidepressant use among the elderly ADRD population, in line with increased mobility to
nursing homes and reduced isolation, again except for in the male, Black and Medicaid
population. Finally, mobility to senior living facilities increased following the rollout of COVID-
19 vaccines and is associated with small increases in both the level and trend of antidepressant
use in full elderly ADRD sample as well, except the Hispanic subpopulation. At least some of



this small increase, in antidepressant use in this vulnerable population, about one-fourth in
magnitude of the level and trend increase associated with the shutdowns in spring 2020, may be
due to their ability to seek needed medical care more safely after vaccination rollout. Event study
analyses exploiting the variation in exact timing and intensity of state stay-at-home orders, re-
openings and vaccination campaigns support these findings and suggest that policies aimed at
reducing the transmission of the virus may have been associated with increased isolation and
related adverse non-COVID health outcomes among the vulnerable elderly ADRD patient
population. In line with expectation, mobility to senior living facilities appears to be positively
associated with state COVID-19 vaccination rates. With nationwide full vaccination rates still
being around 65% of the population, mobility to senior living facilities continues to be below the
pre-pandemic level, putting the elderly at continued risk of social isolation, related depression,
and (progression of) ADRD.



Exhibit 1. Mobility to Long-term care facilities during the COVID-19 pandemic
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Exhibit 2. Number of Unique Baseline ADRD Patients per 100K, receiving antidepressant
prescriptions each week.
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Notes. Figures present raw scatter plots and piecewise linear regression discontinuity based fitted lines of
antidepressant use among patients with prior ADRD diagnoses associated with the start of shutdowns in Spring 2020
in response to the pandemic, state re-openings following closures in Summer 2020 and COVID-19 vaccination
rollout at the start of 2021, using antidepressant prescription claims data from Symphony Health. State closure and
reopening policies and vaccination rollout serve as proxies for social isolation of elderly during the COVID-19
pandemic.



Exhibit 3: Number of Unique Baseline ADRD Patients per 100K, receiving antidepressant

prescriptions each week, by patient race.
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Notes. Figures present raw scatter plots and piecewise linear regression discontinuity based fitted lines of
antidepressant use among patients with prior ADRD diagnoses associated with the start of shutdowns in Spring 2020
in response to the pandemic, state re-openings following closures in Summer 2020 and COVID-19 vaccination
rollout at the start of 2021, using antidepressant prescription claims data from Symphony Health. State closure and
reopening policies and vaccination rollout serve as proxies for social isolation of elderly during the COVID-19

pandemic.



Exhibit 4. Number of Unique Baseline ADRD Patients per 100K, of ages 65+ receiving antidepressant
prescriptions each week, by patient race.

Medicare Medicaid
800 /
\ 500 \ L
750
450
700
400
650
350 /
600
300
550
250
2020w1  2020w21 2020w41  2021w9  2021w29 2020w1  2020w21 2020w41 2021w9  2021w29
Cash payment Privately insured
300 550 /
500
250
/
450

200 ™ e _
400
350
2020w1  2020w21 2020w41  2021w9  2021w29 2020w1  2020w21 2020w41  2021w9  2021w29
Source: Symphony (January, 2020 - August, 2021)

150

Notes. Figures present raw scatter plots and piecewise linear regression discontinuity based fitted lines of
antidepressant use among patients with prior ADRD diagnoses associated with the start of shutdowns in Spring 2020
in response to the pandemic, state re-openings following closures in Summer 2020 and COVID-19 vaccination
rollout at the start of 2021, using antidepressant prescription claims data from Symphony Health. State closure and
reopening policies and vaccination rollout serve as proxies for social isolation of elderly during the COVID-19
pandemic.
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Appendix Figure 1. Other antidepressant prescribing outcomes to ages 65+ ADRD patients
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Source: Symphony (January, 2020 - August, 2021)
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