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claims data
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Abstract

Objective To examine changes in use patterns, cost of healthcare services before and after the outbreak of the
COVID-19 pandemic, and their impacts on expenditures for patients receiving treatment for depression, anxiety, eat-
ing disorders, and substance use.

Methods This cross-sectional study employed statistical tests to analyze claims in MarketScan® Commercial Data-
base in March 2020-February 2021 and quarterly from March 2020 to August 2021, compared to respective pre-pan-
demic periods. The analysis is based on medical episodes created by the Merative™ Medical Episode Grouper (MEG).
MEG is a methodology that groups medical and prescription drug claims to create clinically relevant episodes of care.

Results Comparing year-over-year changes, proportion of patients receiving anxiety treatment among all individu-
als obtaining healthcare services grew 13.7% in the first year of the pandemic (3/2020-2/2021) versus 10.0% in the
year before the pandemic (3/2019-2/2020). This, along with a higher growth in price per episode (5.5% versus 4.3%)
resulted in a greater increase in per claimant expenditure (50.61 versus $0.41 per month). In the same periods, propor-
tion of patients receiving treatment for depression grew 3.7% versus 6.9%, but per claimant expenditure grew by
same amount due to an increase in price per episode (4.8%). Proportion of patients receiving treatment for anorexia
started to increase 21.1% or more in the fall of 2020. Patient proportion of alcohol use in age group 18-34 decreased
17.9% during the pandemic but price per episode increased 26.3%. Patient proportion of opioid use increased 11.5%
in March—-May 2020 but decreased or had no significant changes in subsequent periods.

Conclusions We investigated the changes in use patterns and expenditures of mental health patients before and
after the outbreak of the COVID-19 pandemic using claims data in MarketScan®. We found that the changes and their
financial impacts vary across mental health conditions, age groups, and periods of the pandemic. Some changes are
unexpected from previously reported prevalence increases among the general population and could underlie unmet
treatment needs. Therefore, mental health providers should anticipate the use pattern changes in services with similar
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COVID-19 pandemic disruptions and payers should anticipate cost increases due, in part, to increased price and/or

service use.

Keywords COVID-19, Depression, Eating disorders, Healthcare cost, Services utilization, Substance use

Introduction

The impact of COVID-19 pandemic and related public
health, social and economic measures on mental health
conditions have attracted attention from public health
researchers and the media [1-19]. Much of the cur-
rent research describes the epidemiological impacts
of COVID-19 on mental health without describing the
actual medical system use patterns and their financial
implications during the pandemic [1]. This study adds
to that literature by identifying changes in use pat-
terns and expenditures for patients receiving services
for selected common mental health conditions. These
conditions are depression, generalized anxiety disor-
der, anorexia and bulimia eating disorders, alcohol and
opioid use disorders. These mental health conditions
are chosen because of public interest and their suffi-
ciently large sample size.

The COVID-19 pandemic has broadly impacted
health service utilization patterns in commercially-
insured populations [20]. Notably, there has been
significant reductions in preventive healthcare and
elective surgeries [20, 21]. These service impacts may
be the result of patient fears of infection and reduced
or disrupted access to health services [19]. Unlike pre-
ventive health and elective surgeries, there is evidence
that mental health services use increased during the
pandemic as a proportion of total service use [7—10].

This cross-sectional analysis uses anonymized
patient-level medical claims data from MarketScan®
Commercial Database. This data set is one of the larg-
est commercial claims data sets in the US. It is con-
tributed by commercial insurers and covers a large
population of employees and their dependents who
are geographically dispersed across the U.S [22]. The
analysis of this data set adds insight and clarity to the
impact of the COVID-19 pandemic on mental health
services use during the pandemic time periods com-
pared to pre-pandemic time periods.

The findings presented here are potentially useful
for health insurers to anticipate mental health service
changes driven by system-wide disruptions like the
COVID-19 pandemic. The findings are also potentially
useful for service providers involved with reform-
ing mental health service delivery to address the last-
ing impacts of the COVID-19 pandemic. Additionally,
researchers can use these findings to support hypoth-
esis generating research.

Methods

The methods described below were originally designed
for continuous surveillance and monitoring of changes
in all medical conditions and services based on claims
data [20]. All analyses were performed by a proprietary
Python-based software developed to support IBM Wat-
son Health’s clients.

Sampling and grouping

The study design considers 12-month time windows cov-
ering or containing a period of interest. For each time
window, we analyzed a random sample of 5 million indi-
viduals enrolled in a non-capitated healthcare plan for
at least one month within the time window; the study
included all claims incurred and paid within the time
window.

Medical and pharmacy claims within each time win-
dow were grouped into medical episodes using the
Merative" Medical Episode Grouper (MEG). MEG is a
grouping methodology based on primary diagnosis codes
together with a consideration of time proximity and clini-
cal relevance [23, 24] (see supplementary material).

By grouping claims into mental health episodes, we
detect changes in the proportions of patients receiving
mental health services among all individuals with a claim
(claimants), the prices per episode, and the episodes per
patient, by comparing them in various time periods dur-
ing the pandemic with the respective periods before the
pandemic. Impacts of these changes on the per claimant
expenditure are also calculated.

Motivated by public interests, especially regarding
mental health conditions of young people during the
pandemic due to restrictions such school closing and
social distancing, we further break down the population
by commonly-used age groups.

Nomenclature and key performance indices

For each target or reference period, we focus on enrollees
with at least one claim in this period for any reason; we
call them claimants. The expenditure on a mental health
condition, denoted as Cost, is defined as the total allowed
amount in the claims for treating patients with this con-
dition, normalized by the number of claimants; it repre-
sents the contribution of this condition to the total per
claimant expenditure on all conditions.
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We consider three factors in use patterns and expen-
ditures that potentially drive the changes of Cost in a
time period: (1) price per episode, or Price, defined as the
allowed amount per episode of the condition, (2) episode
intensity, or EPR (episode-to-patient ratio), defined as the
number of episodes per patient, and (3) patient propor-
tion, or PCR (patient-to-claimant ratio), defined as the
proportion of patients being treated for the condition
among all claimants.

For each factor, the change (or trend) of this factor in a
target period relative to a reference period is measured
by the difference of observed values in these periods as
a fraction (or percentage) of the observed value in the
reference period, i.e., change in target period =(value in
target period — value in reference period) -+ value in ref-
erence period. The financial impact of this change, which
measures the contribution of this change to the increase
or decrease in Cost, is defined as the expected Cost
when this factor takes on the observed value in the target
period while the remaining factors are held at their values
in the reference period, minus the observed Cost in the
reference period (see supplementary material for details).

For each factor, the excess change of this factor in a pan-
demic period against a pre-pandemic period is defined
as the change in the pandemic period (relative to its ref-
erence period) minus the change in the pre-pandemic
period (relative to its reference period). Similarly, the
excess financial impact of change in a pandemic period
against a pre-pandemic period is defined the financial
impact of change in the pandemic period (relative to its
reference period) minus the financial impact of change in
the pre-pandemic period (relative to its reference period).
In this study, we use the excess change and excess finan-
cial impact of change to investigate the effect of the pan-
demic against a pre-pandemic baseline.

The financial impacts of these factors are additive com-
ponents of the overall financial impact defined simply as
the difference between Cost in the target period and Cost
in the reference period. The residual of the overall finan-
cial impact after removing these components is attribut-
able to interactions among the contributing factors. All
financial impacts will be presented in the unit of US dol-
lars per month as will be for Cost.

To detect changes in these factors, we employ a Z-test
procedure for log ratios in the target period relative to the
reference period [25-28] (see supplementary material).

Target and reference periods

This study involves two types of analysis, yearly and
quarterly. The yearly analysis provides a general view of
trend. The quarterly analysis provides additional intra-
year dynamics associated with different waves of the
pandemic.
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In the yearly analysis, we compare the changes in the
12-month pandemic period 3/2020-2/2021 with the
changes in the pre-pandemic period 3/2019-2/2020. The
changes in the pandemic period are calculated against
the reference period 3/2019-2/2020 (i.e., one year prior
to the pandemic period); the changes in the pre-pan-
demic period are calculated against the reference period
3/2018-2/2019 (i.e., one year prior to the pre-pandemic
period). See Tables 2, 3, 4, 5, 6 and 7 for definitions of
these periods.

In the quarterly analysis, we compare the changes
in each of seven consecutive 3-month periods during
the pandemic starting in 3/2020 until 11/2021 with the
changes in a respective period before the outbreak of
the pandemic. This respective pre-pandemic period is
one year prior to the pandemic period if the latter is in
the first year of the pandemic or two years prior to the
pandemic period if it is in the second year of the pan-
demic. The changes in a pandemic period are measured
against a pre-pandemic reference period one year or two
years prior; the changes in a pre-pandemic period are
measured against a reference period which is one year
prior. Exact definitions of these periods can be found in
Tables 8,9, 10, 11, 12 and 13.

Results

Table 1 contains the per claimant expenditure (Cost) of
each mental health condition in the 12-month period
3/2020-2/2021 together with its contributing factors:
price per episode (Price), episode intensity (EPR), and
patient proportion (PCR). These quantities are obtained
for patients in five age groups as well as for patients in all
age groups combined. These general-purpose age groups
are supplied by MarketScan®. Some age groups do not
appear in Table 1 and the subsequent analysis because
of small sample sizes or small expenditure amounts. Fig-
ure 1 shows the compete distribution of patients by age
group and gender for each mental health condition. In
this period, the per claimant expenditure for all physi-
cal and mental health conditions was $460.18 per month.
Of this total expenditure, $8.12 was spent on depression,
$3.63 on anxiety, $0.46 on anorexia, $0.19 on bulimia,
$3.11 on treating patients for alcohol use, and $0.96 on
treating patients for opioid use.

Tables 2, 3, 4, 5, 6 and 7 show the change (with 95%
confidence interval) and the financial impact of change in
the contributing factors together with the overall finan-
cial impact (Overall) for the six mental health conditions
from the yearly analysis, where changes in 3/2020-
2/2021 relative to 3/2019-2/2020 are compared with
changes in 3/2019-2/2020 relative to 3/2018-2/2019.
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Table 1 Costand Its Contributing Factors of the Mental Health Episodes in the 3/2020-2/2021 Period

Age

Medical Episode Group Group Cost Price EPR PCR
Depression All 8.12 1713 1.072  0.05307
0-17 1.86 2481 1.061  0.00849

18-34 2.64 1564 1.062 0.01910

35-44 1.35 1443 1.066 0.01053

45-54 1.22 1503 1.079  0.00906

55-64 1.02 1522 1.086  0.00740

Generalized Anxiety Disorder All 3.63 834 1.080 0.04842
0-17 0.65 1121 1.072  0.00654

18-34 1.41 818 1.074 0.01933

35-44 0.67 733 1.080 0.01016

45-54 0.52 753 1.080 0.00769

55-64 0.37 712 1.084 0.00574

Eating Disorders, Anorexia Nervosa All 0.46 15811 1.063 0.00033
0-17 0.25 19855 1.050 0.00014

18-34 0.18 12879 1.052  0.00016

Eating Disorders, Bulimia Nervosa All 0.19 3624 1.054 0.00059
0-17 0.06 5606 1.051  0.00012

18-34 0.09 4329 1.029  0.00025

Alcohol Abuse, Dependence, All 3.1 10983 1.057 0.00322
Intoxication 18-34 0.84 10092 1.041  0.00095
35-44 0.66 10328 1.046  0.00073

45-54 0.79 11583 1.066  0.00077

55-64 0.78 11605 1.070  0.00076

Opioid Abuse, Dependence, All 0.96 6067 1.263 0.00150
Overdose 18-34 0.60 10475 1.228 0.00056
35-44 0.18 3682 1.284  0.00045

45-54 0.10 3422 1.265 0.00028

55-64 0.07 2850 1.249  0.00024
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Cost allowed amount per claimant (per month), Price allowed amount per episode, EPR number of episodes per patient, PCR proportion of patients among claimants

Tables 8, 9, 10, 11, 12 and 13 contain the results of
the quarterly analysis, also for patients in all age groups
combined, where changes in seven 3-month periods
during the pandemic relative to their references are

compared with changes in the respective pre-pan-

demic periods relative to their references.

All changes discussed in the following are deemed
statistically significant according to the results in

Tables 2, 3,4, 5,6,7,8,9,10, 11, 12 and 13.
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Fig. 1 Distribution of patients by age group and gender

Depression and generalized anxiety disorder

Yearly analysis

In the yearly analysis (Tables 2 and 3), increases in
patient proportion of depression and anxiety for all age
groups combined are detected in both pandemic and
pre-pandemic periods. The patient proportion of anxiety
grew 13.7% in the pandemic period versus 10.0% in the
pre-pandemic period. This, along with a higher growth in
price per episode (5.5% versus 4.3%), resulted in a greater
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Generalized Anxiety Disorder
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increase in per claimant expenditure ($0.61 versus $0.41
per month). The patient proportion of depression grew
3.7% in the pandemic period versus 6.9% in the pre-
pandemic period, but per claimant expenditure grew by
the same amount due to a 4.8% increase in price per epi-
sode. As a result of these changes in patient proportion,
the excess change and excess financial impact of change
(Figs. 2a and b) are negative for depression but positive
for anxiety.
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Table 2 Changes of Mental Health Episodes in Twelve-Month Periods: Depression

Medical Episode Group: Depression
Age . . o,
Group Financial Impact of Change Change (95% Cl)
Overall Price EPR PCR Price EPR PCR
Pandemic Period 0.048 0.037
Target: 3/2020-2/2021 Al 066 036 001 028 ;50 068) (0.031,0.044)
Reference: 3/2019-2/2020
0-17 0.15 0.10 0.01 0.04
0.091
18-34 0.32 0.11 -0.01 0.21 (0.080,0.103)
0.057 0.043
35-44 0.13 0.07 0.00 0.05 (0.020,0.096) (0.029,0.058)
45-54 0.01 0.00 0.00 0.00
55-64 0.05 0.06 0.00 -0.01
Pre-Pandemic Period 0.069
Target: 3/2019-2/2020 Al 0.66 0.16 0.00 0.49 (0.063,0.076)
Reference: 3/2018-2/2019 0.064
0-17 0.16 0.05 0.00 0.10 (0.048,0.080)
0.127
18-34 0.25 -0.02 0.00 0.27 (0.115,0.139)
0.081
35-44 0.14 0.05 0.00 0.09 (0.066,0.096)
45-54 0.06 0.03 0.00 0.02
55-64 0.05 0.04 0.00 0.01

Change in Price, EPR, and PCR: boldface, strong statistical significance (absolute value of Z score greater than 5, or p-value < 5.7e-7); lightface, weak or no statistical
significance (absolute value of Z score less than or equal to 3, or p-value >0.0027)

Table 3 Changes of Mental Health Episodes in Twelve-Month Periods: Generalized Anxiety Disorder

Medical Episode Group: Generalized Anxiety Disorder
Age . . o

Group Financial Impact of Change Change (95% Cl)
Overall Price EPR PCR Price EPR PCR
Pandemic Period 0.055 0.137
Target: 3/2020-2/2021 Al 061 047 001 041 4 038,0.073) (0.129,0.144)
Reference: 3/2019-2/2020 0.072
0-17 0.08 0.03 0.00 0.04 (0.055,0.094)
0.125 0.162
18-34 033 013 000 018 (4097,0.153) (0.150,0.174)
0.159
35-44 0.10 0.00 0.00 0.09 (0.142,0.176)
0.123
45-54 0.06 0.01 0.00 0.06 (0.104,0.142)
0.131
55-64 0.05 0.00 0.00 0.04 (0.109,0.153)
Pre-Pandemic Period 0.043 0.100
Target: 3/2019-2/2020 Al 0.41 012 0.00 0.28 (0.025,0.062) (0.093,0.107)
Reference: 3/2018-2/2019 0110
0-17 0.08 0.01 0.00 0.06 (0.090,0.130)
0.054 0.127
18-34 0.18 0.05 0.00 0.12 (0.027,0.082) (0.115,0.140)
0.124
35-44 0.09 0.02 0.00 0.06 (0.107,0.141)
0.055
45-54 0.04 0.01 0.00 0.02 (0.038,0.073)
0.039
55-64 0.02 0.01 0.00 0.01 (0.019,0.059)

Change in Price, EPR, and PCR: boldface, strong statistical significance (absolute value of Z score greater than 5, or p-value < 5.7e-7); lightface, weak or no statistical
significance (absolute value of Z score less than or equal to 3, or p-value >0.0027)
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Table 4 Changes of Mental Health Episodes in Twelve-Month Periods: Eating Disorders, Anorexia Nervosa

Medical Episode Group: Eating Disorders, Anorexia Nervosa
Age . . o
Group Financial Impact of Change Change (95% Cl)
Overall Price EPR PCR Price EPR PCR
Pandemic Period 0.203
Target: 3/2020-2/2021 Al 010 002 000 007 (0.108,0.306)
Reference: 3/2019-2/2020
017 011 004 000 006 0.402
: ! ! : (0.231,0.597)
18-34 0.01 -0.02 0.00 0.03
Pre-Pandemic Period
Target: 3/2019-2/2020 Al 0.09 007 000 002
Reference: 3/2018-2/2019
0-17 0.03 0.02 0.00 0.01
18-34 0.06 0.05 0.00 0.01

Change in Price, EPR, and PCR: boldface, strong statistical significance (absolute value of Z score greater than 5, or p-value < 5.7e-7); lightface, weak or no statistical

significance (absolute value of Z score less than or equal to 3, or p-value >0.0027)

Table 5 Changes of Mental Health Episodes in Twelve-Month Periods: Eating Disorders, Bulimia Nervosa

Medical Episode Group: Eating Disorders, Bulimia Nervosa
Age . . o
Group Financial Impact of Change Change (95% Cl)
Overall Price EPR PCR Price EPR PCR

Pandemic Period
Target: 3/2020-2/2021 Al 002 003 000 001
Reference: 3/2019-2/2020

0-17 -0.01 -0.01 0.00 0.00

18-34 0.00 0.00 0.00 0.01
Pre-Pandemic Period 0.124
Target: 3/2019-2/2020 Al 001 001 000 002 (0.058,0.193)
Reference: 3/2018-2/2019

0-17 0.00 -0.01 0.00 0.01

18-34 0.01 0.01 0.00 0.01

Change in Price, EPR, and PCR: boldface, strong statistical significance (absolute value of Z score greater than 5, or p-value < 5.7e-7); lightface, weak or no statistical

significance (absolute value of Z score less than or equal to 3, or p-value >0.0027)

When broken down into age groups, depression for all
age groups had a smaller increase in patient proportion
in the pandemic period; anxiety had a greater increase
in patient proportion for all age groups except age group
0-17 where the increase is smaller.

Quarterly analysis
In the quarterly analysis of patients in all age groups com-
bined (Tables 8 and 9), there was an increase in all seven
pandemic periods in patient proportion of anxiety; these
increases played a major role in driving up the overall per
claimant cost in all periods. A decrease in patient propor-
tion of depression was detected only in the summer of
2020 (period 2), and the remaining periods had either an
increase (periods 1 and 4-7) or no change (period 3).

For anxiety, the observed excess change and excess
financial impact of change in patient proportion

(Figs. 3a and b) were positive in all periods except the
summer and fall of 2020 (periods 2 and 3); the nearly
15% excess change in the spring of 2020 (period 1)
was a main contributor to the overall positive excess
change for the following 12-month pandemic period
(Fig. 2a). In contrast, the observed excess change and
excess financial impact of change in patient propor-
tion of depression (Figs. 3a and b) were negative in the
summer and fall of 2020 (periods 2 and 3) and in the
summer and fall of 2021 (periods 6 and 7); the nearly
-15% excess change in the summer of 2020 (period
2) was the main contributor to the overall negative
excess change for the 12-month pandemic period
(Fig. 2a).

The price per episode of depression and anxiety
increased in all quarterly pandemic periods except the
spring of 2020 (period 1). The increased price per episode
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Table 6 Changes of Mental Health Episodes in Twelve-Month Periods: Alcohol Abuse, Dependence, Intoxication

Medical Episode Group: Alcohol Abuse, Dependence, Intoxication
Age . . o,
Group Financial Impact of Change Change (95% Cl)
Overall Price EPR PCR Price EPR PCR

Pandemic Period 0.192 -0.048
Target: 3/2020-2/2021 Al 039 0582 003 013 44460273 (-0.072,-0.025)
Reference: 3/2019-2/2020 0.263 0479

18-34 004 021 001 014 4434 0.406) (0.215,0.143)

35-44 0.10 0.06 0.00 0.04

45-54 0.12 0.10 0.01 0.01

55-64 0.15 0.11 0.00 0.03
Pre-Pandemic Period
Target: 3/2019-2/2020 Al oot -0.04 001 008
Reference: 3/2018-2/2019

18-34 0.03 0.04 0.00 -0.01

35-44 -0.06 -0.08 0.00 0.02

45-54 -0.02 -0.04 -0.01 0.03

55-64 0.06 0.04 0.00 0.02

Change in Price, EPR, and PCR: boldface, strong statistical significance (absolute value of Z score greater than 5, or p-value < 5.7e-7); lightface, weak or no statistical
significance (absolute value of Z score less than or equal to 3, or p-value >0.0027)

Table 7 Changes of Mental Health Episodes in Twelve-Month Periods: Opioid Abuse, Dependence, Overdose

Medical Episode Group: Opioid Abuse, Dependence, Overdose
Age . : o
Group Financial Impact of Change Change (95% CI)
Overall Price EPR PCR Price EPR PCR
Pandemic Period
Target: 3/2020-2/2021 All -0.08 -0.06 0.01 -0.03
Reference: 3/2019-2/2020 0.087
18-34 -0.04 0.01 0.01 -0.05 (»0.139,-0.631 )
35-44 -0.01 -0.01 0.00 0.00
45-54 -0.02 -0.01 0.00 0.00
55-64 0.00 0.00 0.00 0.00
Pre-Pandemic Period -0.212
Target: 3/2019-2/2020 Al 032 029 001 005 4580 0.137)
Reference: 3/2018-2/2019 0.202 0140
18-34 031 020 000 014 4593 0101) (-0.185,-0.092)
35-44 -0.03 -0.04 0.00 0.01
45-54 0.01 0.00 0.00 0.01
55-64 0.00 0.00 0.00 0.01

Change in Price, EPR, and PCR: boldface, strong statistical significance (absolute value of Z score greater than 5, or p-value < 5.7e-7); lightface, weak or no statistical
significance (absolute value of Z score less than or equal to 3, or p-value >0.0027)

of depression in the summer of 2020 (period 2) drove the  Eating disorders

overall expenditure up despite a decrease in patient pro-  Yearly analysis

portion. The price per episode of anxiety played a lesser ~ In the yearly analysis for anorexia (Table 4), a 20.3%
role in the overall financial impact. increase in patient proportion was detected in the



Li et al. BMC Health Services Research

(2023) 23:163

Page 9 of 17

Table 8 Changes of Mental Health Episodes in Three-Month Periods: Depression

M | Episode Group: Dep!
Target Financial Impact of Change Change (95% Cl)
Period Period  Gverall Price EPR  PCR Price EPR PCR
Potoss . bo20 " Shozo  smote 092 082 000 182 (o0 g (0421,0439)
Soso™ Goeo  spois 027 108 000 074 oo (0.070,0.058)
DI e on ow ow om
S0 Gaosr mao 208 083 001 108 o qun) (0.084,.100)
(250)281pring o 322%2211 35//22?)11%_ 246 147 001 091 (0.048,0?‘115117) (0.064,00.608712)
E)?)Z?);Tmer %//22%2211_ %//22?)11%_ 145 093 001 050 (0.048,0?:1%798) (0.034,00.605402)
S Moo i 104 080 001 034 o, do (0.019,0.036)
g:i-cfda:demic ngg)?gﬁng ?5022%11%_ 35//22%11% 064 006 001 060 (o.oso,oo.b‘:gﬁ
BRaT S T om ow o oo
o1 Tzt uzow 13 02 001 084 (0.064,0.081)
S e amole 100 032 000 06 (o.osz,o?bl:g;

Change in Price, EPR, and PCR: boldface, strong statistical significance (absolute value of Z score greater than 5, or p-value < 5.7e-7); lightface, weak or no statistical
significance (absolute value of Z score less than or equal to 3, or p-value >0.0027)

Table 9 Changes of Mental Health Episodes in Three-Month Periods: Generalized Anxiety Disorder

Medical Episode Group: lized Anxiety Disord

Target Financial Impact of Change Change (95% CI)
Period Period  Goverall Price EPR  PCR Price EPR PCR
g:?igg;n © (zl))zf)pring d %//22%22%_ 35//22%11%_ 096 021 000 123 (-o.oss,-b?(%s) (o.zas,o?'zze?)
ooz S0z st 04 022 000 02 (0.034,0.052)
(230)2?“ o 1g ﬁgggé 19 5% 19 9 083 041 000 039 (0.045,0?'10223) (0.068,0%08778)
S0 ey 'S0 149 052 000 087 (oioa7,ol?'114114) (0.180,0‘?.21091‘;
S T WY a0 om om0 gl ot
R G GEE n om om0 et ol
S TR iimors 132 048 001 077 (0.067,0(?:102977) (0.144,0(?:11:44)
ool
BRET mE e e oo om o i
St fimow iz 0%9 013 000 045 (00910412
Soie " 'ia0o  amors 098 040 000 o4 (0.1070.427)

Change in Price, EPR, and PCR: boldface, strong statistical significance (absolute value of Z score greater than 5, or p-value < 5.7e-7); lightface, weak or no statistical
significance (absolute value of Z score less than or equal to 3, or p-value >0.0027)

pandemic period for patients in all age groups com- For bulimia (Table 5), an increase in patient propor-
bined; the increase jumped to 40.2% for patients under tion was detected in the pre-pandemic period but not
age 18. The observed excess change increased from in the pandemic period.

10% for all age groups combined to 30% for patient

under age 18 (Fig. 2c); the observed excess financial  Quarterly analysis

impact did not exhibit such differences (Fig. 2d).

The quarterly analysis (Table 10) detected a patient
proportion increase of anorexia in the fall of 2020 and
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Table 10 Changes of Mental Health Episodes in Three-Month Periods: Eating Disorders, Anorexia Nervosa

Medical Episode Group: Eating Disorders, Anorexia Nervosa

Financial Impact of Change

Change (95% CI)

Target
Period Period  Goverall Price EPR  PCR Price EPR PCR
T G G T o ow o o
S Tumomo it 021 008 000 o (0.089.0346)
S Gaoat amoo 031 015 000 o012 (0.100,0.350)
S Tam  smore 000 006 000 o7 (0.191,0468)
oo™ Sbopr  spoig 004 000 000 o016 (0.164,0.425)
S C fimoa iumow 023 004 000 o018 (01970476
Porode T G201 Spols  &ots 001 000 000 002
Soore T Gate  spors 002 004 000 00
S Yot tisors 009 001 000 008
Soio " G ahois 005 000 000 005

Change in Price, EPR, and PCR: boldface, strong statistical significance (absolute value of Z score greater than 5, or p-value < 5.7e-7); lightface, weak or no statistical

significance (absolute value of Z score less than or equal to 3, or p-value >0.0027)

Table 11 Changes of Mental Health Episodes in Three-Month Periods: Eating Disorders, Bulimia Nervosa

Medical Episode Group: Eating Disorders, Bulimia Nervosa
Target Financial Impact of Change Change (95% CI)
Period Period  overall Price EPR  PCR Price EPR PCR
e Y W WS o on ow oo
GE W e o e o om
G W UmE ow e o oo
gef)z?);Tmer %//22%2211. %//22%11%. 002 -006 000 006 (0.096,0(?-218%6)
it SR MR s oo 0w oo
AT e ow e oo om

Change in Price, EPR, and PCR: boldface, strong statistical significance (absolute value of Z score greater than 5, or p-value < 5.7e-7); lightface, weak or no statistical

significance (absolute value of Z score less than or equal to 3, or p-value >0.0027)

thereafter (periods 3-7) but not in the earlier periods
of the pandemic; the observed excess change and excess
financial impact of change (Figs. 3c and d) became much
higher in the winter of 2020 and thereafter (period 4-7).
The quarterly analysis (Table 11) also detected a patient
proportion increase of bulimia in the spring of 2020 (period
1) in addition to the winter of 2020 and thereafter (periods
4-7); the over -20% excess change in the summer of 2020

(Fig. 3c, period 2) determined the overall negative excess
change for the 12-month pandemic period (Fig. 2c).

Alcohol and opioid use

Yearly analysis

For the yearly analysis (Table 6), a 4.8% decrease in the
patient proportion for treating alcohol use was detected in
the pandemic period when all age groups were combined;
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Table 12 Changes of Mental Health Episodes in Three-Month Periods: Alcohol Abuse, Dependence, Intoxication

Medical Episode Group: Alcohol Abuse, Dependence, Intoxication
Target Financial Impact of Change Change (95% CI)
Period Period  overall Price EPR  PCR Price EPR PCR
Paioss . son " Soow  spote 100 o8 om0 o2
G0 spio  spota 04 103 000 049 059005 (0.130,2.060
Sz Tiom iipowe 0% 070 oo oz (0.0%0,0.028
b0 oot om0 04 021 000 0z (00220087
foot " Soopr  spots 008 080 000 008
Soor " Soopi  spota 04 085 o000 018
fo2i * Timopr iimore 003 03 000 02 (0.093,0.027
Paods T oro0ts . spote  spois 021 03 000 o1
Sivis . Soots  spols 098 007 oot 015
foro - Timot iimors O 001 000 015
foro " om0 amotg 01 0® oo ow

Change in Price, EPR, and PCR: boldface, strong statistical significance (absolute value of Z score greater than 5, or p-value < 5.7e-7); lightface, weak or no statistical

significance (absolute value of Z score less than or equal to 3, or p-value >0.0027)

Table 13 Changes of Mental Health Episodes in Three-Month Periods: Opioid Abuse, Dependence, Overdose

Medical Episode Group: Opioid Abuse, Dependence, Overdose
Target Financial Impact of Change Change (95% CI)
Period Period  overall Price EPR  PCR Price EPR PCR
baioss . o000 Spoz0  spote 009 030 00z 0 0060167
G0 spmo  smote 04 02 oot oz (0.153,0.073)
foro | Tiom iimowe 02 021 oot 010
b0 oot amgo 001 001 001 o0f
foot " Shopt  spote 0SS 049 001 009 (54 Py
Soor " Soopi  spote 040 025 o1 019 (0,141,950
i e ow o% oo ow oo
BONTT UBT Sy e em oo om g 2R
ford - Timote iimors 0% 042 001 006 (44 gy
foro " Jnoo amotg 005 009 oot ooz

Change in Price, EPR, and PCR boldface, strong statistical significance (absolute value of Z score greater than 5, or p-value < 5.7e-7); lightface, weak or no statistical

significance (absolute value of Z score less than or equal to 3, or p-value >0.0027)

this decrease was accompanied by a 19.2% increase in
price per episode, resulting in a greater increase in the
overall expenditure compared to the pre-pandemic period
($0.36 versus $0.01). For patients in age group 18—34, there
was a more pronounced 17.9% decrease in patient propor-
tion, together with a 26.3% increase in price per episode;

the observed excess change for patient proportion was
over -15% (Fig. 2e).

For the same age group, a decrease in patient proportion
for treating opioid use was also detected in the pandemic
period (Table 7), but the observed excess change and excess
financial impact of change were positive (Figs. 2e and f).
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(a) Excess Change in Patient Proportion (b) Excess Financial Impact of Change in Patient
by Age Group Proportion by Age Group

10% 0.25

8% 0.20

6% 0.15

4% 0.10

2% I I 0.05 I

" g" A Jf
2% I II I I -0.05 I I

4% -0.10
-6% -0.15
-8% -0.20
-10% -0.25

All 0-17 18-34  35-44  45-54  55-64 All 0-17 18-34  35-44  45-54  55-64
mDepression  mGeneralized Anxiety Disorder mDepression  mGeneralized Anxiety Disorder
(C) Excess Change in Patient Proportion (d) Excess Financia] Impact of Change in Patient
by Age Group Proportion by Age Group

35% 0.07
30% 0.06
25% 0.05

20% 0.04

15% 0.03

10% 0.02
5% I 0.01 I
0% 0.00 I - —

-5% I I -0.01

-10% -0.02
-15% -0.03

All 0-17 18-34 35-44 45-54 55-64 All 0-17 18-34 35-44 45-54 55-64

m Anorexia Nervosa = Bulimia Nervosa m Anorexia Nervosa = Bulimia Nervosa
(e) Excess Change in Patient Proportion (f) Excess Financial Impact of Change in Patient
by Age Group Proportion by Age Group
15% 0.15
10% 0.10
5% 0.05
0% | 1 n 0.00 L B =

-5% I -0.05
-10% -0.10
-15% -0.15
-20% -0.20

All 0-17 18-34 35-44 45-54 55-64 All 0-17 18-34 35-44 45-54 55-64

= Alcohol = Opioid = Alcohol = Opioid

Fig. 2 (a) and (b): excess change and excess financial impact of change in patient proportion (PCR) of depression and generalized anxiety disorder
episodes by age group in the pandemic period 3/2020-2/2021 when compared to the baseline in the pre-pandemic period 3/2019-2/2020. (c) and
(d): same for anorexia nervosa and bulimia nervosa episodes. (e) and (f): same for alcohol and opioid abuse episodes
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(a) Excess Change in Patient Proportion
by Quarterly Time Period
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(b) Excess Financial Impact of Change in Patient
Proportion by Quarterly Time Period
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Fig. 3 (a) and (b): excess change and excess financial impact of change in patient proportion (PCR) of depression and generalized anxiety disorder
episodes in six periods during the pandemic when compared to the baseline in the respective periods before the pandemic. (c) and (d): same for
anorexia nervosa and bulimia nervosa episodes. (e) and (f): same for alcohol and opioid abuse episodes
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Quarterly analysis

For the quarterly analysis (Table 12), a decrease
in patient proportion for treating alcohol use was
detected in the summer and fall of 2020 (periods 2 and
3) which largely determined the overall negative excess
change of patient proportion in the 12-month pan-
demic period (Fig. 2e). In the summer of 2020 (period
2), a 20.7% increase in price per episode dominated a
9.9% decrease in patient proportion and drove up the
per claimant expenditure in this period by $0.44.

For treating opioid use (Table 13), an increase in
patient proportion was detected earlier in the spring
of 2020 (period 1); the observed excess change in this
period was over 15% (Fig. 3e), but it was offset by a
decrease in the summer of 2020 (period 2), resulting
in a small positive excess change in the yearly assess-
ment in the pandemic period (Fig. 2e). In the remain-
ing quarterly periods, the observed excess change and
excess financial impact of change in patient proportion
(Figs. 3e and f) were all negative for treating opioid use.

Discussion

Increases in the prevalence of mental health condi-
tions during the COVID-19 pandemic have been widely
reported in the literature. This study demonstrates that
the COVID-19 pandemic impacted the use patterns and
expenditures for patients receiving mental health ser-
vices. These patterns are complex and remain a subject
for intensive research. Our findings contribute to this
effort. Specifically, this study measures the impact of
three fundamental drivers of the expenditure changes
in mental health episodes: price, use, and intensity of
services. Overall, when there were changes in the cost
of mental health episodes, these were largely driven by
changes in the proportion of total claimants using these
services out of all healthcare claimants (patient propor-
tions). For some mental health conditions, we observed
decreases in costs because of decreases in the propor-
tion of patients with that condition (e.g., patients with
depression and patients being treated for alcohol). In a
few cases, the price of the episode also contributed to
the cost change (e.g., treatment for alcohol). This study
also assessed how cost changes changed in pre-pan-
demic time periods compared to post-pandemic onset
time periods. The study tries to understand whether
the COVID-19 pandemic contributed to the changes
in trend observed. Much like the financial impacts,
changes in patient proportions of a condition also con-
tributed to the changes in trend. Lastly, this study ana-
lyzed quarterly segments of time following the onset
of the pandemic to understand if patterns of use of
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healthcare services and expenditures were impacted by
the time elapsed from the pandemic onset in March 2020.

Significant prevalence increases of anxiety and depres-
sion in the general population have been reported in the
literature [4, 5, 29, 30]. Our analysis of MarketScan® data
shows that the proportion of patients receiving anxi-
ety treatment (except for those under 18 years of age)
among all claimants experienced a greater increase in the
first year of the pandemic (3/2020-2/2021) than in the
year before it started. However, for this same pandemic
period, the proportion of patients receiving depression
treatment had a smaller increase than in the year before
the pandemic. Further studies are needed to explain why
these proportions behaved differently during the pan-
demic, especially whether telemedicine played different
roles for these patients [31].

The smaller increase in the proportion of patients aged
18 and younger for anxiety treatment may indicate an
unmet need in this age group. Future research should
understand the drivers of this unmet need (e.g., access
issues with schools being closed, stigma issues, etc.) espe-
cially given the increased use of services for anorexia in
this age group. The greater increase in the proportion of
patients for anxiety treatment in the summer and fall of
2021 (periods 6 and 7), in contrast with a smaller increase
in the summer of 2020 (period 2), may be indicative of a
more prolonged need for anxiety services.

Prices per episode for depression and anxiety grew
more than expected during the pandemic. Since the anal-
ysis suggests the use of services for depression and anxi-
ety may remain high, health insurers may want to focus
on ways to control price as a mechanism to address rising
costs for depression and anxiety episodes.

Prevalence increases of eating disorders during the
pandemic have been reported in the literature [14, 32,
33]. Our analysis shows that patients receiving treat-
ment for anorexia accounted for a higher-than-expected
proportion of all claimants only after the fall of 2020
(period 3) rather than immediately after the outbreak of
the pandemic (period 1). Patients receiving treatment for
bulimia had a similarly delayed increase. Future research
is needed to investigate reasons for this phenomenon, for
example, whether it was caused by limited accessibility
for traditional treatment of eating disorders in the begin-
ning of the pandemic [9, 34, 35].

According to a Rand study [18], adult consump-
tion of alcohol increased 14% during the pandemic.
Our study shows that patients receiving treatment for
alcohol use, largely driven by patients in age group
18-34, accounted for a lower-than-expected propor-
tion among all claimants after the outbreak of the
pandemic, and the proportion has stayed low since
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after initial lockdowns. Additional studies are needed
to explain this decrease against previously reported
increase in alcohol consumption [16, 36], although it
could also be explained by unmet needs [18, 37].

The COVID-19 pandemic proved to be a unique
challenge for treating opioid dependence conditions.
In the US, the Substance Abuse and Mental Health
Services Administration (SAMHSA) went so far as to
change treatment guidelines to address possible dis-
ruptions in care [19]. Our study shows that in the first
three months after the outbreak of the pandemic, the
proportion of patients receiving treatment for opioid
use among all claimants was higher than expected
compared to the same period in the previous year.
This may be attributed in part to the ability of these
patients to leverage telehealth services [38-40] espe-
cially in comparison with patients in need of treat-
ment for alcohol use. However, similar to alcohol use,
the time periods following that initial lockdown period
show a decrease or no change in the proportion of
patients receiving treatment for opioid use relative to
the pre-pandemic periods. Further research is needed
to understand the implication of these patterns along
with similar findings [41], but such unmet needs might
explain the overall reported increase in opioid abuse
related deaths [42].

Overall, we think that the unmet needs here
described could be a consequence of the healthcare
system not being ready to support a society in lock-
down and that even an initial increase in telehealth
usage [20, 39] could not replace in-person treatment.

Limitations

MarketScan® Database only represents a commercially
insured population, so any generalization to a different
population should be considered with care. Medical
episodes built by the MEG methodology are based on
primary diagnosis and may undercount claims where
mental health conditions were not primary diagnoses
or missing from the diagnosis list. A depression epi-
sode may be absorbed into a major depressive episode
of bipolar disorder if they occurred in close proximity
of time, and the latter group was excluded from this
analysis. In this paper, we limited the scope of analy-
sis to three fundamental factors that contribute to the
changes in cost and use patterns. Additional variables
such as the place of service, the treatment, the severity
of the condition may also play a role in these changes
and deserve to be reported in further research. Finally,
our analysis excluded claims with missing financial
variables.
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Conclusions

Based on a cross-sectional analysis of health insurance
claims in MarketScan® Commercial Database, this study
identified changes in use patterns and expenditures for
six common mental health conditions. These changes
and their financial impacts vary across conditions and
periods of the pandemic. Some use patterns were unex-
pected from previously reported prevalence increases
among the general population, including a smaller
increase for treatment of depression, a decrease for treat-
ment of alcohol use, no significant change in treatment of
opioid use, and a delayed increase for treatment of ano-
rexia. This observational analysis provides insights for
health insurers, service providers, and researchers on the
impact of the COVID-19 pandemic on mental health ser-
vices in a commercially-insured population and points to
several potential unmet treatment needs.
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