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Association between the coronavirus
disease pandemic and antipsychotic
drug prescriptions among patients
with dementia
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Abstract

Background: Antipsychotics are frequently prescribed off-label to manage behavioral and psychological symptoms of
dementia but pose safety risks in older adults, including a 1.5-2.0-fold increased risk of mortality. The coronavirus disease
(COVID-19) pandemic disrupted dementia care, increasing reliance on pharmacologic treatments.

Objective: This study aimed to evaluate whether the COVID-19 pandemic was associated with changes in the preva-
lence of antipsychotic prescribing among patients with dementia.

Methods: Using the Korean National Health Insurance Database, this study analyzed a random 50% sample of eligible
individuals aged >60 years diagnosed with dementia between 2016 and 2021 (n=876,158; 9.8 million person-observa-
tions). Outcomes included the likelihood, duration, and number of antipsychotic prescriptions issued, characterizing
pharmacologic management of dementia. Interrupted time series analysis assessed associations between the pandemic
and relative changes in these outcomes, adjusting for demographic factors, comorbid burden, and seasonality.

Results: After the pandemic onset, there were relative slope increases per quarter of 1.5%, 3.2%, and 0.4% in the like-
lihood, duration, and number of prescriptions, respectively (all p<0.001; pre-pandemic levels: 0.172 patients prescribed,
12.97 days, and 18.10 prescriptions per person-quarter). Antipsychotic prescriptions decreased by 1.6% (p <0.001) dur-
ing the first quarter after the outbreak but subsequently showed a progressive increase, reflecting prolonged care disrup-
tion after initial access barriers.

Conclusions: The COVID-19 pandemic was associated with increased antipsychotic prescribing among patients with
dementia. To mitigate similar effects in future public health crises, governments and healthcare providers should
strengthen mental health support, non-pharmacological interventions, telehealth continuity, and tailored prescribing
guidelines.
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Introduction

As South Korea experiences an unprecedented rate of popu-
lation aging and approaches a super-aged society according

to the United Nations Economic and Social Commission for
Asia and the Pacific (>21% of the population aged >65
years),l’2 the burden of dementia, one of the most prevalent
age-related diseases, continues to rise. According to the
Korean National Institute of Dementia, approximately
911,760 individuals aged >60 years were estimated to
have all-cause dementia in 2023, corresponding to a preva-
lence of 6.78%, based on nationally representative surveys
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using standardized clinical assessments conducted at
regional dementia centers.” Dementia imposes substantial
physical, psychological, and socioeconomic burdens not
only on patients but also on caregivers, particularly family
members. Behavioral and psychological symptoms of
dementia (BPSD) are major contributors to caregiver
burden and hospitalization among patients with demen-
tia.*° These symptoms, such as agitation, aggression, and
psychosis, often prompt antipsychotic prescribing to
manage acute behavioral crises, particularly when non-
pharmacological interventions are insufficient, unavailable,
or difficult to implement in routine care settings.’

However, antipsychotic use in older patients with
dementia has been associated with serious adverse out-
comes, including a 1.5-2.0 fold increased mortality®'°
and cerebrovascular events,“’12 as demonstrated in large
observational studies and meta-analyses.

Recognizing these risks, the U.S. Food and Drug
Administration has not approved antipsychotics for treating
BPSD in older adults, and current clinical guidelines recom-
mend their use only when non-pharmacologic therapies
have failed and the expected benefits outweigh the potential
harm.”'® In Korea, the Ministry of Food and Drug Safety
provides official information on the risks associated with
antipsychotic use in older adults, including increased mor-
tality and cerebrovascular events. In addition, the Health
Insurance Review and Assessment Service has published
a national guideline on antipsychotic use for hospitalized
older patients in long-term care hospitals.'*

The coronavirus disease (COVID-19) pandemic and
public health restrictions introduced in early 2020 pro-
foundly affected patients with dementia. Limitations on
gatherings and the closure of community facilities disrupted
daily routines and reduced social interaction.'>'® As health-
care resources were redirected toward infection control,
patients with dementia received less medical and social
support (e.g., suspension of in-person programs at commu-
nity dementia centers), raising concerns about exacerbated
BPSD and greater reliance on pharmacologic interven-
tions.'’2° Conceptually, public health restrictions may be
associated with reduced social and clinical support, poten-
tially contributing to worsened BPSD and greater reliance
on pharmacologic management such as antipsychotic use
(Supplemental Figure 1).

Because patients with dementia are generally older,
dependent on caregivers, and vulnerable to isolation, they
may have been disproportionately affected by pandemic-
related restrictions, with potentially greater impacts among
socially disadvantaged groups, such as rural caregivers and
low-income households.?!*? Previous studies have reported
increased rates of neuropsychiatric symptoms and additional
cognitive decline among patients with dementia during lock-
downs.>*** Although some early investigations suggested
heightened antipsychotic use among patients with dementia
during the pandemic’s initial phase, these studies were

constrained by small sample sizes, limited follow-up dura-
tions, and lack of appropriate comparison groups.zs‘26
Subsequent large-scale studies have reported inconsistent
findings, with a multinational analysis showing sustained
increases in antipsychotic prescribing among people with
dementia,>’ whereas a population-based study in Wales
observed only slight increases that were unlikely to be attrib-
utable solely to the pandemic.”®

Given these uncertainties, the present study aimed to
evaluate the association between the COVID-19 pandemic
and antipsychotic prescription patterns among older adults
with dementia using data from the Korean National
Health Insurance Database (NHID), which encompasses
approximately half of all dementia cases nationwide. By
leveraging this large, nationally representative sample, a
69-month observation period spanning both pre- and post-
pandemic phases, and an interrupted time-series (ITS)
design that accounts for underlying prescribing trends, our
study addresses limitations of prior research.

Methods

Data source

Data were obtained from the Korean NHID, maintained by
the National Health Insurance Service (NHIS), which pro-
vides universal health coverage for approximately 97% of
the South Korean population (approximately 50 million
individuals). The remaining 3%, beneficiaries of the
Medical Aid Program, are also managed by the NHIS,
making the NHID representative of nearly the entire
Korean population. The NHID contains anonymized infor-
mation on demographics, healthcare utilization, and pre-
scription records, which comprehensively capture
medication prescriptions across all care settings, including
outpatient visits, inpatient hospitalizations, and pharmacy
claims. All participants were followed until loss of eligibil-
ity due to death or emigration.”” Emigration in the NHID
refers to legal overseas emigration officially reported to
the government, which results in termination of National
Health Insurance eligibility; given its extremely low fre-
quency relative to the total population, the potential for
bias due to emigration-related loss of follow-up is
minimal (Supplemental Methods).

Study population

We analyzed a 50% random sample of individuals aged
>60 years who had at least one inpatient or outpatient
claim with a dementia diagnosis (ICD-10 codes F00, FO1,
F02, F03, G30, G31.00, or G31.82), regardless of specialist
confirmation, between February 1, 2016, and October 31,
2021. The age threshold of >60 years was chosen to align
with national dementia epidemiological surveillance in
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Korea, which routinely reports dementia epidemiology
among adults aged 60 years and older.” Simple random
sampling was adopted to ensure computational feasibility
for large-scale longitudinal analyses of the entire nationwide
claims database while preserving the representativeness
of the target population, encompassing approximately
half of all individuals aged >60 years with dementia nation-
wide. Data for each participant were divided into consecutive
3-month intervals to capture longitudinal trends in anti-
psychotic prescriptions. Analyses included both incident
and prevalent dementia cases, restricted to observation
periods after the first recorded dementia diagnosis to
ensure clinical relevance to dementia care. Observations
with missing covariate data and those from patients hospi-
talized in long-term care hospitals (LTCHs) for the entire
interval were excluded because antipsychotic prescription
data were unavailable for this group.

Over the 69-month follow-up period with 3-month inter-
vals, 876,158 patients with dementia contributed 9,821,803
person-observations to the final analysis.

Variables

The exposure variable was a binary indicator distinguishing
pre- and post-COVID-19 periods, with February 1, 2020,
defined as the intervention point, reflecting the timing of
South Korea’s first confirmed COVID-19 case in late January
2020 and the initiation of nationwide infection-control mea-
sures from early February, as indicated by the government strin-
gency index (Supplemental Figure 2).>° The post-pandemic
period spanned 21 months (7 intervals) through October 31,
2021, while the pre-pandemic period spanned 48 months (16
intervals) between February 1, 2016, and January 31, 2020.

Outcomes

The primary outcome was whether each patient with dementia
received an antipsychotic prescription during each 3-month
interval. All antipsychotic prescriptions recorded in NHID,
reflecting medications prescribed and dispensed under the
fee-for-service system, were included, regardless of pro re
nata (PRN) use or inpatient or outpatient setting. Secondary
outcomes were prescription duration and frequency within
each interval. Prescription duration was defined as the total
number of days within each 3-month interval covered by any
antipsychotic medication, regardless of agent. Prescription fre-
quency was defined as the total number of antipsychotic pre-
scription claims within each interval, with multiple claims
counted cumulatively. For prescriptions spanning multiple
intervals, covered days were allocated to each interval based
on calendar overlap, preventing double counting.

Covariates

Covariates included sex (male or female), age (continuous),
residential area (capital, metropolitan, urban, or rural),

household income level (quintiles), health insurance type
(employee-based, local subscriber, or medical aid), regis-
tered disability (yes or no), Charlson Comorbidity Index
(CCI; <1, 2, >3), years since dementia diagnosis (<1, 1-
4, >5), continuous time variable (3-month intervals), sea-
sonal effects (per interval), and an offset variable reflecting
individual observation periods. The CCI score was calcu-
lated based on the Quan ICD-10 coding framework, with
comorbid conditions identified using a commonly applied
repeated-claim criterion (at least two outpatient visits or
one hospital admission within the preceding two years) to
enhance diagnostic specificity.*!*

Statistical analysis

An ITS analyses of individual-level claims data were con-
ducted to assess longitudinal changes in antipsychotic pre-
scriptions before and after the COVID-19 pandemic. The
ITS model included three temporal parameters: baseline
trend, level change at the pandemic’s onset, and slope
change thereafter. Each 3-month period (person-quarter)
served as the analytical unit. The level change represented
the immediate effect of the pandemic (the difference in
outcome levels at the time of the COVID-19 outbreak)
whereas the slope change captured differences in trends
between pre- and post-pandemic periods. The baseline
trend was specified as linear, consistent with standard ITS
practice; non-linear components were not formally
examined.

Generalized estimating equation (GEE) models were
used: a logit link with binomial distribution between the
COVID-19 pandemic and the likelihood of antipsychotic
prescriptions. For countable outcomes (duration and
number of antipsychotic prescriptions), GEE models with
a log link and Poisson distribution were applied. An autore-
gressive working correlation matrix accounted for repeated
measures within individuals. The autoregressive working
correlation structure was specified a priori to reflect tem-
poral dependence across adjacent intervals. As likelihood-
based goodness-of-fit statistics are limited for GEE
models, model adequacy was assessed based on model
convergence.

The ITS model was specified as follows, for patient i at
time #:

8(ElYy]) = By + B, xTime; 4 p,*Pandemic;
+ By+Time after pandemic; + ¢, +Season,
+ lv*Xvit

Here, B, represents the baseline level, f; the baseline
slope, B2 the immediate level change after the pandemic,
and f3 the post-pandemic slope change. The sum of B,
and B indicates the overall post-pandemic trend.*?
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Additional analyses explored whether public health
policy stringency or time elapsed since the outbreak
influenced antipsychotic prescriptions. Instead of a
binary pandemic indicator, models incorporated either
the government stringency index, modeled as a continu-
ous variable scaled to represent a 5-point increase in the
original 0—100 index (i.e., per 5-point increase), or cat-
egorical time variables representing each period after the
COVID-19 outbreak (1-3, 4-6, 7-9, 10-12, 13-15, 16-18,
and 19-21 months).34

Subgroup analyses were performed to descriptively
examine temporal patterns in the association between the like-
lihood of antipsychotic prescriptions and the COVID-19 pan-
demic according to the type of medical service (outpatient
versus inpatient settings), without formal testing of interaction
terms.

To contextualize changes in antipsychotic prescribing, we
additionally performed an interrupted time series analysis of
healthcare utilization among patients with dementia, includ-
ing outpatient visit frequency and likelihood of admission,
using the same modeling approach as the primary analysis.

Sensitivity analyses were conducted to assess the robust-
ness of the main findings under alternative assumptions.
First, analyses were repeated using a more stringent defin-
ition of dementia, requiring at least two claims with a
dementia diagnosis and at least one prescription for an anti-
dementia medication (donepezil, rivastigmine, galantamine,
or memantine). Second, to evaluate the sensitivity of results
to the choice of intervention timing, the pandemic onset was
alternatively defined as May 1, 2020. Third, to account for
potential overdispersion in count outcomes, additional
models were fitted using generalized estimating equations
with a negative binomial distribution.

All analyses were performed using SAS Enterprise
Guide (version 7.1; SAS Institute, Cary, NC, USA). A two-
sided p<0.05 was considered statistically significant.

Results

The final analytic sample consisted of 9,821,803 person-
quarter observations across 23 three-month intervals.
Individuals contributed multiple observations over time,
yielding 6,243,936 pre-pandemic and 3,577,867 post-
pandemic observations (Supplemental Figure 3). The
mean patient age increased from 79.6 years (SD=38.0)
before the pandemic to 80.5 years (SD =7.9) after. The pro-
portion of patients with dementia diagnosed for >5 years
rose from 24.9% pre-pandemic to 30.3% post-pandemic
(Table 1).

Following the onset of the COVID-19 pandemic, the
proportion of patients receiving antipsychotic prescriptions
increased from 0.172 to 0.181 per person-quarter (relative
increase, 5.3%), corresponding to approximately 9 add-
itional patients with prescription per 1000 person-quarters.
Similarly, prescription duration rose from 12.97 to 14.26

days per person-quarter (relative increase, 10.0%), and the
number of prescriptions increased from 18.10 to 21.15 per
person-quarter (relative increase, 16.9%) (Supplemental
Table 2).

In ITS analyses adjusted for demographic and clinical
covariates, antipsychotic prescribing exhibited significant
post-pandemic changes across all outcomes (Figure 1;
Table 2). Before the COVID-19 outbreak, the baseline
trend in antipsychotic prescribing was stable in the primary
ITS analysis (Expp=1.000; 95% CI, 0.999-1.001; p=
0.496). Immediately after the pandemic, the likelihood of
receiving an antipsychotic prescription decreased by 2.7%
(Expp=0.973; 95% CI, 0.967-0.979; p<0.001), and pre-
scription duration decreased by 1.8% (Expp=0.982; 95%
CI, 0.976-0.987; p<0.001). Both outcomes subsequently
increased, with post-pandemic slope changes of 1.5%
(Expp=1.015; 95% CI, 1.013-1.017; p<0.001) and 3.2%
(Expp=1.032; 95% CI, 1.027-1.037; p<0.001) per
3-month interval, respectively. The number of prescriptions
increased immediately by 2.7% (Expp=1.027; 95% CI,
1.019-1.034; p<0.001) and continued to rise by 0.4% per
3-month interval thereafter (Expf=1.004; 95% CI, 1.002—
1.006; p<0.001).

In additional ITS analyses incorporating elapsed time
since the COVID-19 outbreak, prescription likelihood
increased progressively after pandemic onset. Compared
with the pre-pandemic period, likelihood was 1.6% lower
during the first 3 months (Expp =0.984; 95% CI, 0.978-
0.991; p<0.001), 3.8% higher at 46 months (Expp=
1.038; 95% CI, 1.030-1.046; p<0.001), 4.1% higher at
10-12 months (Expp=1.041; 95% CI, 1.031-1.046; p<
0.001), and 8.9% higher at 19-21 months (Expp =1.089;
95% CI, 1.075-1.103; p<0.001). Moreover, a S-point
increase in the government stringency was associated with
a 0.01% decrease in the likelihood of antipsychotic pre-
scription, corresponding to a statistically significant but
minimal magnitude (Expp=0.999; 95% CI, 0.998-0.999;
p<0.001) (Table 3).

Subgroup analyses by care setting revealed distinct pat-
terns. In outpatient settings, the likelihood of antipsychotic
prescriptions decreased immediately by 3.0% (Expf=
0.970; 95% CI, 0.965-0.975; p<0.001) but subsequently
showed a 1.7% relative slope increase (Expp=1.017,;
95% CI, 1.015-1.019; p<0.001) after the pandemic, indi-
cating a biphasic pattern over time. Among hospitalized
patients with dementia, prescription likelihood increased
immediately by 4.6% (Expp=1.046; 95% CI, 1.003-
1.090; p<0.001), followed by a slope decrease of 1.0%
per interval (Expp=0.990; 95% CI, 0.981-0.999; p<
0.001). Prior to the pandemic, hospitalized patients exhib-
ited an increasing baseline trend in antipsychotic prescrib-
ing (Expp=1.008; 95% CI, 1.005-1.010; p<0.001),
whereas after the pandemic began, no statistically signifi-
cant post-pandemic trend was observed (Expp=0.997;
95% CI, 0.989-1.006; p=0.520). (Table 4)
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Table I. Participants characteristics®.
Total Pre-pandemic® Post-pandemic®
Characteristics n=9,821,803 n=26,243,936 n=23,577,867 p
Sex (N, %)
Male 3,017,562 (30.7) 1,907,541 (30.6) 1,110,021 (31.0) <0.001
Female 6,804,241 (69.3) 4,336,395 (69.4) 2,467,846 (69.0)
Age, years (mean, SD) 79.9 +8.0 79.6 +8.0 80.5 +7.9 <0.001
Residential area (N, %)
Capital 1,416,673 (14.4) 906,929 (14.5) 509,744 (14.2) <0.001
Metropolitans 1,971,578 (20.1) 1,251,784 (20.0) 719,794 (20.1)
Urban 4,574,899 (46.6) 2,898,877 (46.4) 1,676,022 (46.8)
Rural 1,858,653 (18.9) 1,186,346 (19.0) 672,307 (18.8)
Household income, quintiles (N, %)
I'st (lowest) 2,862,170 (29.1) 1,795,816 (28.8) 1,066,354 (29.8) <0.001
2nd 848,290 (8.6) 527,976 (8.5) 320,314 (9.0)
3rd 1,134,551 (11.6) 706,929 (11.3) 427,622 (12.0)
4th 1,119,215 (11.4) 730,087 (11.7) 389,128 (10.9)
5th (highest) 3,857,577 (39.3) 2,483,128 (39.8) 1,374,449 (38.4)
Health insurance type (N, %)
Local subscriber 2,662,004 (27.1) 1,631,156 (26.1) 1,030,848 (28.8) <0.001
Employee-based 5,808,578 (59.1) 3,744,847 (60.0) 2,063,731 (57.7)
Medical aid program 1,351,221 (13.8) 867,933 (13.9) 483,288 (13.5)
Registered disability (N, %)
Yes 7,208,033 (73.4) 4,597,115 (73.6) 2,610,918 (73.0) <0.001
No 2,613,770 (26.6) 1,646,821 (26.4) 966,949 (27.0)
CCI (N, %)
0-1 3,745,485 (38.1) 2,300,047 (36.8) 1,445,438 (40.4) <0.001
2 2,621,814 (26.7) 1,685,873 (27.0) 935,941 (26.2)
3 or over 3,454,504 (35.2) 2,258,016 (36.2) 1,196,488 (33.4)
Years after dementia diagnosis (N, %)
< 2,307,090 (23.5) 1,580,664 (25.3) 726,426 (20.3) <0.001
1—4 4,874,860 (49.6) 3,108,368 (49.8) 1,766,492 (49.4)
5 or over 2,639,853 (26.9) 1,554,904 (24.9) 1,084,949 (30.3)

CCI: Charlson Comorbidity Index

*The numbers represent observations from study participants at 3-month intervals.
®The pre- and post-pandemic period were defined as February |, 2016, through January 31, 2020 and February |, 2020 through October 31, 2021

Sensitivity analyses using alternative dementia defini-
tions, intervention timings, and negative binomial models
yielded results that were directionally consistent with the
primary analysis; however, under negative binomial
assumptions, the post-pandemic slope increase in prescrip-
tion duration was more modest, corresponding to a 1.2%
increase per 3-month interval (Expp=1.012; 95% CI,
1.011-1.014) (Supplemental Tables 3-5).

In the supplementary analysis, healthcare utilization
among patients with dementia declined immediately after
the onset of the COVID-19 pandemic, with outpatient
visits decreasing by 13.6% (Expp=0.864; 95% (I,
0.861-0.865; p<0.001) and hospital admissions by
13.0% (Expp=0.870; 95% CI, 0.865-0.875; p<0.001).
Both measures subsequently demonstrated a gradual recov-
ery over time, with increases per 3-month interval of 2.0%
for outpatient visits (Expp = 1.020; 95% CI, 1.019-1.020; p
<0.001) and 0.9% for hospital admission (Expp=1.009;
95% CI, 1.007-1.010; p<0.001) (Supplemental Table 6).

Discussion

This nationwide study examined the association between
the COVID-19 pandemic and antipsychotic prescribing
trends among patients with dementia aged >60 years in
South Korea using an ITS analysis. After the onset of the
pandemic, significant upward trends were observed across
all prescribing outcomes, including prescribing likelihood,
duration, and number, indicating a broad intensification
of antipsychotic use at the population level. Because these
measures share a common denominator comprising all
patients with dementia, the observed increases likely
reflect a higher volume of patients receiving antipsychotic
treatment and potentially greater overall treatment exposure
at the population level, rather than a single shift in either
treatment initiation or treatment persistence alone. Notably,
prescribing likelihood declined briefly during the initial three
months of the pandemic but subsequently increased and
remained elevated over time.
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Figure |. Results of interrupted time series analyses for changes in antipsychotic prescriptions among patients with dementia.

The sustained increase in antipsychotic prescribing
observed after the initial phase of the pandemic may
reflect multiple, non-mutually exclusive mechanisms.
Prolonged social restrictions and reduced in-person
support likely posed substantial challenges in managing
BPSD.** During the pandemic, community dementia
centers in South Korea suspended educational and social
programs, while healthcare resources were redirected
toward infection control.*'*** Specifically, group-based
daytime care (shelters), cognitive enhancement classes,
in-person screening, and case management services were
curtailed or shifted to limited non-face-to-face formats in
accordance with national infection control guidance.’
Reduced access to non-pharmacological interventions
may have limited practical options for clinicians and care-
givers to manage agitation, psychosis, or aggression,
thereby increasing reliance on pharmacologic manage-
ment.”* These contextual factors are also consistent with
international observations of increased psychotropic use
among older adults during periods of restricted in-person
care.”’

Alternative explanations should also be considered.
Progression of dementia severity over time and shifts in
institutional prescribing practices may have contributed to
the observed trends. However, although the post-pandemic

period was characterized by modest increases in patient age
and dementia duration reflecting cohort aging, the observed
changes in antipsychotic prescribing persisted after adjust-
ment for age, years since dementia diagnosis, and other
demographic and clinical factors. Moreover, these
changes were evaluated relative to pre-existing temporal
trends using an interrupted time series design, supporting
an association with pandemic-related disruptions rather
than natural disease progression alone.

The short-term decline in prescriptions observed shortly
after the pandemic onset likely stemmed from limited
healthcare access and patient avoidance of medical facilities
during early containment phases, consistent with global
trends.>*® Supplementary analyses showed an immediate
decline in in healthcare utilization following the pandemic
onset. Notably, the concurrent decline in hospital admis-
sions may suggest that some patients with severe
dementia-related symptoms who would otherwise have
required inpatient care were managed in community or
long-term care settings without timely access to specialized
services. As the pandemic persisted, medical access in out-
patient settings gradually recovered through adaptations
such as telemedicine and remote clinical contact, whereas
non-pharmacological and social support services may not
have recovered to the same extent; in this context,
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Table 2. Results of ITS analysis for antipsychotic prescriptions.?

Variables Exp(B) 95% Cl p
Antipsychotic prescriptions
A. Likelihood of prescription
Baseline trend 1.000 (0.999-1.001) 0.496
Level change after pandemic  0.973  (0.967-0.979) <0.001
Slope change after 1.015  (1.013-1.017) <0.001
pandemic
Follow-up outcome trend 1.015 (1.014-1.017) <0.001
B. Duration of prescriptions
Baseline trend 1.oIr (1.010-1.013) <0.001
Level change after pandemic  0.982  (0.976-0.987) <0.001
Slope change after 1.032  (1.029-1.034) <0.001
pandemic
Follow-up outcome trend 1.055  (1.052-1.057) <0.001
C. Numbers of prescriptions
Baseline trend 1.0 (1.010-1.012) <0.001
Level change after pandemic  1.027  (1.019-1.034) <0.001
Slope change after 1.004 (1.002-1.006) 0.001
pandemic
Follow-up outcome trend 1.015 (1.013-1.017) <0.001

ITS: Interrupted Time Series
*The pre- and post-pandemic period were defined as February I, 2016,
through January 31, 2020 and February 1, 2020 through October 31, 2021

Table 3. The association between the stringency of public
measures, the elapsed time after pandemic, and the antipsychotic
prescriptions.?

Variables Exp(B) 95% ClI p
Patients with antipsychotic
prescriptions
A. The COVID-19 stringency
index®
Baseline outcome trend 1.004 (1.004-1.005) <0.001
Stringency index (rescaled) 0.999  (0.998-0.999) <0.001
B. Elapsed time after
COVID-19 pandemic
Baseline outcome trend 1.000 (0.999-1.001) 0.668
-3 months 0.984 (0.978-0.991) <0.001
4-6 months 1.038  (1.030-1.046) <0.001
7-9 months 1.046  (1.036-1.055) <0.001
10—12 months 1.041  (1.031-1.046) <0.001
13—15 months 1.060  (1.048-1.073) <0.001
16—18 months 1.073  (1.060-1.086) <0.001
19-21 months 1.089  (1.075-1.103) <0.001

COVID-19: Coronavirus disease-19

*The pre- and post-pandemic period were defined as February |, 2016,
through January 31, 2020 and February 1, 2020 through October 31, 2021
®The COVID-19 stringency index was rescaled to 5-point increments

accumulating caregiver burden and the continued lack of
structured psychosocial interventions may have shifted clin-
ical decision-making toward compensatory pharmacologic
prescribing as behavioral symptoms accumulated over time.

In inpatient settings, prescribing patterns appeared to
differ. Although the likelihood of hospital admission itself

Table 4. The association between the antipsychotic prescriptions
and COVID-19 pandemic in outpatient and inpatient settings.”

Variables Exp(B) 95% ClI p
Patients with antipsychotics
prescriptions
A. Outpatient setting
Baseline trend 1.001  (1.000 - 1.002)  0.049
Level change after 0.970 (0.964 - 0.976) <0.001
pandemic
Slope change after 1.017  (1.015-1.019) <0.001
pandemic
Follow-up outcome trend  1.018  (1.017-1.020) <0.001
B. Inpatient setting
Baseline trend 1.008 (1.005-1.010) <0.001
Level change after 1.046  (1.003-1.090) 0.036
pandemic
Slope change after 0.990 (0.981-0.999) 0.027
pandemic
Follow-up outcome trend  0.997  (0.989-1.006) 0.520

COVID-19: Coronavirus disease-19
*The pre- and post-pandemic period were defined as February I, 2016,
through January 31, 2020 and February 1, 2020 through October 31, 2021

declined during the early phase of the pandemic, patients
who remained hospitalized continued to have access to
medical care, allowing pharmacologic treatment to be
initiated when acute behavioral symptoms emerged.
Reduced in-person visitation and constrained social
support within inpatient settings may have further contribu-
ted to an early post-pandemic increase in antipsychotic pre-
scribing among hospitalized patients. The subsequent
decline may reflect heightened awareness and policy-level
efforts to limit inappropriate antipsychotic use in institu-
tional settings.14 However, these findings should be inter-
preted with caution, as the wider confidence interval for
the immediate inpatient level change likely reflects lower
statistical precision due to the smaller number of hospita-
lized patients relative to outpatients.

Overall, changes in antipsychotic prescribing appeared
to be more strongly associated with the duration of the pan-
demic than with the stringency of containment policies.
Although the government stringency index was statistically
associated with prescribing, the magnitude of this associ-
ation was minimal and unlikely to be clinically meaningful.
Cumulative psychological burden and prolonged social iso-
lation, compounded by sustained disruptions in routine
dementia care, may exert effects that intensify over time.
Such long-term stressors are likely more directly relevant
to dementia-related symptom burden and caregiving
demands than short-term policy fluctuations, thereby pro-
viding a more plausible explanation for observed prescrib-
ing patterns than contemporaneous policy intensity.
Furthermore, the Korean context adds an additional layer
of complexity. Prior experience with the 2015 Middle
East respiratory syndrome epidemic may have contributed
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to heightened risk perception and sustained voluntary
behavioral changes that persisted regardless of official man-
dates.”® Consequently, the government stringency index
may have underrepresented real-world reductions in social
contact and care-related behaviors.

These findings are partly consistent with international
studies reporting heterogeneous outcomes regarding anti-
psychotic use among patients with dementia during the pan-
demic. Research from Germany, the United Kingdom,
France, and Wales documented divergent changes in anti-
psychotic prescribing, which may reflect differences in
long-term care versus community-dwelling populations,
prescribing practices, healthcare system organization, and
coding or measurement practices across countries.'® South
Korea’s relatively high healthcare accessibility for older
adults may have functioned as both a strength and a poten-
tial risk during the pandemic. While maintained access to
medical services may have enabled timely symptom man-
agement when community-based and non-pharmacological
care was disrupted, it may also have lowered barriers to
pharmacologic treatment in the absence of adequate psy-
chosocial support. Achieving an appropriate ethical
balance may therefore require integrating deprescribing
systems and non-pharmacological care into crisis-response
frameworks, so that healthcare accessibility does not inad-
vertently compromise prescribing quality.

The consistency of findings across sensitivity analyses
using alternative operational definitions of dementia and
different intervention points supports the robustness of the
main findings. When negative binomial models were
applied, the post-pandemic slope increase for antipsychotic
prescription duration showed an attenuated magnitude,
while remaining directionally consistent and statistically
significant.

Although this study did not establish causality, the find-
ings highlight the need for sustained access to behavioral
and psychosocial care for patients with dementia during
public health crises, particularly in outpatient settings
where care disruptions may delay symptom management.
Given the well-documented safety risks associated with
prolonged or inappropriate antipsychotic use in this popula-
tion, reinforcing non-pharmacological and caregiver-based
strategies remains essential. In practice, coordinated
efforts by government agencies, healthcare providers, and
community dementia centers to  sustain  non-
pharmacological care, expand clinician-supported tele-
health, and strengthen caregiver education may help miti-
gate reliance on pharmacologic management during future
emergencies.

This study offers several methodological strengths. It
represents one of the largest nationwide analyses to date,
using individual-level longitudinal data from more than
870,000 patients and 9.8 million person-observations. The
use of a large, nationally representative health insurance
database enhanced external validity and minimized

selection bias. The ITS design enabled assessment of both
immediate and gradual shifts in prescribing behavior
while accounting for pre-existing trends, patient-level cov-
ariates, and seasonal variation (parameterized using indica-
tor variables aligned with the 3-month analytic intervals).
Moreover, the individual-level ITS approach reduces the
risk of ecological bias compared with aggregate-level ITS
analyses by modeling within-person changes over time.

However, this study has several limitations. First, the
claims-based dataset lacked detailed clinical information—
such as cognitive function, BPSD severity, and the caregiving
environment—as well as COVID-19-related factors (e.g.,
infection status, severity, and vaccination). Consequently,
we could not determine whether the observed prescribing
shifts reflected actual symptom burden and clinical out-
comes or changes in institutional culture and prescribing
practices. Future studies using more clinically detailed
data will be needed to disentangle symptom-level mechanisms
from changes in prescribing practices. Second, the analysis
focused on medication use rather than patient-level clinical
outcomes; thus, the effects of changes in prescribing on
patient safety and disease progression could not be evalu-
ated. Third, patients continuously admitted to long-term
care hospitals (LTCHs) were excluded because prescription
data were unavailable. Individuals residing in LTCHs typic-
ally have more advanced disease severity and higher care
needs, and antipsychotic use in these settings may have
been more pronounced, particularly under pandemic-related
restrictions. Exclusion of this population may therefore
have led to underestimation of the magnitude of prescribing
changes, biasing the results toward the null. Fourth, the
post-pandemic period comprised a relatively limited
number of time intervals, and more recent data were not avail-
able. Although the observed positive post-pandemic slope
suggests that increased antipsychotic use persisted through-
out the available follow-up period rather than representing a
transient spike, longer observation would be required to
determine whether prescribing patterns eventually stabi-
lized or declined; however, the ITS framework primarily
relies on stable pre-intervention trends, and findings were
consistent across sensitivity analyses. Fifth, although pre-
scribing patterns may differ by dementia subtype, this
study did not specifically examine subtype-level differ-
ences. Finally, despite adjustment for measurable confoun-
ders and temporal factors, unobserved variables such as
education level, socioeconomic stress, regional outbreak
severity, physician-level factors (e.g., psychiatrist versus
primary care physician), and facility-level prescribing
protocols or institutional norms may have influenced
the results.

Conclusion

In conclusion, this nationwide ITS analysis identified an
association between the COVID-19 pandemic and changes
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in antipsychotic prescribing among patients with dementia
in South Korea. The observed patterns are consistent with
increased reliance on pharmacologic management in the
context of prolonged social restrictions and disrupted
dementia care. Maintaining non-pharmacological and
community-based dementia care, alongside caregiver
support and telehealth-enabled clinical follow-up, may
be important for promoting balanced and safe dementia
management during future public health emergencies.
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