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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, eating disorders, and substance use.

Methods: This cross-sectional study employed statistical tests to analyze claims in Marketscan®
Commercial Database in March 2020-February 2021 and quarterly from March 2020 to August 2021,
compared to respective pre-pandemic periods.

Results: Comparing year-over-year changes before and after the pandemic outbreak, proportion of
patients receiving anxiety treatment among all individuals obtaining healthcare services grew at a higher
rate (13.7% versus 10.0%) which, along with a higher rate of increase in price per episode (5.5% versus
4.3%) resulted in a greater increase in per claimant expenditure ($0.61 versus $0.41 per month);
proportion of patients receiving treatment for depression grew at a lower rate (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 in the fall of 2020 (21.1% or higher). 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 in March-May 2020 (11.5%) but
decreased or had no signi�cant changes in subsequent periods.

Conclusions: The COVID-19 pandemic resulted in use pattern and expenditure changes for patients
receiving mental health services that varied across conditions and time periods. Some use patterns were
unexpected.

Key Points
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 �nancial impacts vary across conditions 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 COVID-19 pandemic disruptions and payers should anticipate cost
increases due, in part, to increased price and/or service use.

1. 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 current research describes the epidemiological impacts of COVID-19 on mental health without
describing the actual use patterns and their �nancial implications during the pandemic [1]. This study
adds to that literature by identifying changes resulting from the pandemic in use patterns and costs for
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patients receiving mental health services and the implications of these changes on expenditures for
selected common mental health conditions. These conditions are depression, generalized anxiety
disorder, anorexia and bulimia eating disorders, alcohol and opioid use disorders.

The COVID-19 pandemic has generally impacted health service utilization patterns in commercially-
insured populations [20]. Notably, there has been signi�cant reductions in preventive healthcare and
elective surgeries [20][21]. It is believed these service impacts may be the result of patient fears of
infection and reduced or disrupted access to health services [19]. Mental health impacts of the pandemic
have been a focus of academic research and media coverage because of the uncertainty and
unpredictability of the pandemic leading to increases in known risk factors for mental health conditions.
Unlike preventive 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 to add insight and clarity to the impact of the COVID-19 pandemic on mental
health services. The data are contributed by commercial insurers and cover a population of employees
and their dependents who are geographically dispersed across the U.S [22].

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 during the pandemic with the
respective periods before the pandemic. Impacts of these changes on the per claimant expenditure are
also calculated.

The �ndings 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 �ndings are also potentially
useful for service providers involved with reforming mental health service delivery to address the lasting
impacts of the COVID-19 pandemic. Additionally, researchers can use these �ndings to support
hypothesis generating research.

2. Methods And Declaration
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].

2.1 Sampling and Grouping
The study design considers 12-month time windows covering or containing a period of interest. For each
time window, we analyzed a random sample of 5 million individuals 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.
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Medical and pharmacy claims within each time window were grouped into medical episodes using
Medical Episode Grouper (MEG) based on primary diagnosis codes in the claims together with a
consideration of time proximity and clinical relevance [23][24] (see supplementary material). 

2.2 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
de�ned as the total allowed amount in the claims for treating patients with this condition, normalized by
the number of claimants; it represents the contribution of this condition to the total per claimant
expenditure on all conditions.

We consider three factors in use patterns and expenditures that potentially drive the changes of Cost in a
time period: (1) price per episode, or Price, de�ned as the allowed amount per episode of the condition, (2)
episode intensity, or EPR (episode-to-patient ratio), de�ned as the number of episodes per patient, and (3)
patient proportion, or PCR (patient-to-claimant ratio), de�ned as the proportion of patients being treated
for the condition among all claimants. 

For each factor, the rate of change is calculated in the target period relative to the reference period. The
�nancial impact of this change is de�ned as the increment of Cost when this factor takes on the value in
the target period while the remaining factors are held at their values in the reference period (see
supplementary material).

The �nancial impacts of these factors are additive components of the overall �nancial impact de�ned
simply as the difference between Cost in the target period and Cost in the reference period. The residual
of the overall �nancial impact after removing these components is attributable to interactions among the
contributing factors. All �nancial impacts will be presented in the unit of US dollars 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).

We investigate the effect of the pandemic by comparing the rate of change and the �nancial impact of
change calculated in a pandemic period with a baseline calculated in a pre-pandemic period. The
differences between these quantities are called excess rate of change and excess �nancial impact of
change.

2.3 Target and Reference Periods
This study involves two types of analysis, yearly and quarterly.  In the yearly analysis, we considered a 12-
month target period 3/2020-2/2021 starting at the outbreak of the pandemic; the pre-pandemic reference
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period is 3/2019-2/2020. In the quarterly analysis, we considered six consecutive 3-month target periods
during the pandemic starting in 3/2020 until 8/2021. The reference periods are the respective pre-
pandemic periods a year prior (or two-year prior if the target period falls in the second year of the
pandemic). 

2.4 Ethics Approval and Consent to Participate
All experiments were performed in accordance with relevant guidelines and regulations.

3. 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 �ve age groups as well
as for patients in all age groups combined. In this period, the per claimant expenditure on all conditions
was $460.18 per month, of which $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.

Table 2 shows the rates of change (with 95% con�dence intervals) and the �nancial impacts of change in
the contributing factors together with the overall �nancial impact (Overall) from the yearly analysis. Table
3 summarizes the types of detected changes shown in Table 2 (with moderate or strong statistical
signi�cance) and over �nancial impacts for patients in all age groups combined. Table 4 contains the
results of the quarterly analysis, also for patients in all age groups combined.

3.1. Depression and Generalized Anxiety Disorder
In the yearly analysis (Tables 2 & 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 at a higher rate in the pandemic period (13.7% versus 10.0%), which, along with a higher rate
of increase in price per episode (5.5% versus 4.3%), resulted in a greater increase in per claimant
expenditure ($0.61 versus $0.41 per month). The patient proportion of depression grew at a lower rate in
the pandemic period (3.7% versus 6.9%), but per claimant expenditure grew by the same amount due to
an increase in price per episode (4.8%). As a result of these changes in patient proportion, the excess rate
and �nancial impact (Figures 1a and 1b) are negative for depression but positive for anxiety.

When broken down into age groups (Table 2), depression for all age groups had a lower rate of increase
in patient proportion in the pandemic period; anxiety had a higher rate of increase in patient proportion for
all age groups except age group 0-17 where the rate was lower. For depression, the price per episode
increased mainly in age group 35-44, but for anxiety, it increased mainly in age group 18-34. 
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In the quarterly analysis of patients in all age groups combined (Table 4), all six pandemic periods saw
an increase in patient proportion of anxiety; a decrease in patient proportion of depression was detected
only in the summer of 2020 (period 2), and the remaining periods had either an increase (periods 1 and 4-
6) or no change (period 3). For anxiety, the observed excess rate and �nancial impact of change in patient
proportion (Figures 2a and 2b) were positive in all periods except the summer and fall of 2020 (periods 2
and 3); the nearly 15% excess rate in the spring of 2020 (period 1) was a main contributor to the overall
positive excess rate for the following 12-month pandemic period (Figure 1a). In contrast, the observed
excess rate and �nancial impact of change in patient proportion of depression (Figures 2a and 2b) were
negative in the summer and fall of 2020 (periods 2 and 3) and in the summer of 2021 (period 6); the
nearly -15% excess rate in the summer of 2020 (period 2) was the main contributor to the overall negative
excess rate for the 12-month pandemic period (Figure 1a).

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 of depression in the summer of 2020 (period 2)
drove the overall expenditure up despite a decrease in patient proportion. The price per episode of anxiety
played a lesser role in the overall �nancial impact.

3.2. Eating Disorders
In the yearly analysis for anorexia (Table 2), a 20.3% increase in patient proportion was detected in the
pandemic period for patients in all age groups combined, but it jumped to 40.2% for patients under age
18; the observed excess rate of change also increased from about 10% to 30% when comparing the same
groups (Figure 1c), whereas the observed excess �nancial impacts were comparable (Figure 1d).
Unexpectedly, considering all patients treated for bulimia, another eating disorder, an increased patient
proportion detected in the pre-pandemic period was not present in the pandemic period.

The quarterly analysis (Table 4) shows that an increase in patient proportion of anorexia was detected
not in the earlier periods of the pandemic but in the fall of 2020 and thereafter (periods 3-6), and the
observed excess rate and �nancial impact (Figures 2c and 2d) became much higher in the winter of 2020
and thereafter (period 4-6). An increase in patient proportion of bulimia was detected early in the spring of
2020 (period 1) associated with the lockdowns, and later in the winter of 2020 and thereafter (periods 4-
6); the over -20% excess rate in the summer of 2020 (period 2) determined the overall negative excess rate
for the 12-month pandemic period (Figure 1c). 

3.3 Alcohol and Opioid Use
For the yearly analysis (Tables 2 & 3), a 4.8% decrease in the patient proportion for treating alcohol use
was detected in the pandemic period when all age groups were combined; 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
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(Table 2), there was a more pronounced 17.9% decrease in patient proportion, together with a 26.3%
increase in price per episode; the observed excess rate for patient proportion was over -15% (Figure 1e).
For the same age group, a decrease in patient proportion for treating opioid use was also detected in the
pandemic period, but the observed excess rate and �nancial impact were positive (Figures 1e and 1f).

For the quarterly analysis (Table 4), 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
rate of patient proportion in the 12-month pandemic period (Figure 1e). 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, an increase in patient proportion
was detected earlier in the spring of 2020 (period 1); the observed excess rate in this period was over 15%
(Figure 2e), but it was offset by a decrease in the summer of 2020 (period 2), resulting in a small positive
excess rate in the yearly assessment in the pandemic period (Figure 1e). In the remaining quarterly
periods, the observed excess rate and �nancial impact of change in patient proportion (Figures 2e and 2f)
were all negative for treating opioid use. 

4. Discussion
The COVID-19 pandemic changed the use patterns and expenditures for patients receiving mental health
services. In the 12-month period 3/2020-2/2021, there was a higher rate of increase in the proportion of
patients receiving anxiety treatment (except for those under 18 years of age) among all claimants. In this
same period, there was a lower rate of increase in the proportion of patients receiving depression
treatment.  Further studies are needed to explain why these proportions behaved differently during the
pandemic among previously reported prevalence increases of these conditions in the general population
[4][5], especially whether telemedicine played different roles for these patients.

The lower rate of 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.) especially given the increased
use of services for anorexia in this age group. The higher rate of increase in the proportion of patients for
anxiety treatment in the summer of 2021 (period 6), in contrast with a lower rate of 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 at a higher-than-expected rate during the pandemic.
Since the analysis suggests the use of services for depression and anxiety 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. 

Increases of eating disorder prevalence during the pandemic have been reported in the literature [14]. Our
analysis shows that patients receiving treatment 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
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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 beginning of the
pandemic [9].

According to a Rand study [18], adult consumption 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 proportion among all claimants after the outbreak of the
pandemic, and the proportion has stayed low since after initial lockdowns. Additional studies are needed
to explain this decrease against previously reported increase in alcohol consumption and deaths, but it
could also be explained by unmet needs [18][32].

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 disruptions in care [19]. Our study shows that in the �rst
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 [29-31]
especially in comparison with patients in need of treatment 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, but such unmet needs might explain
the overall reported increase in opioid abuse related deaths [33].

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 lockdown and that even an initial increase in telehealth usage [20]
[30] could not replace in-person treatment.

5. Limitation
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 episode 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. Finally, our analysis excluded claims with missing �nancial
variables. 

6. Conclusion
Based on a cross-sectional analysis of health insurance claims in Marketscan® Commercial Database,
this study identi�ed changes in use patterns and expenditures for six common mental health conditions.
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These changes and their �nancial impacts vary across conditions and periods of the pandemic. Some
use patterns were unexpected from previously reported prevalence increases among the general
population, including a lower rate of increase for treatment of depression, a decrease for treatment of
alcohol use, no signi�cant change in treatment of opioid use, and a delayed increase for treatment of
anorexia. This observational analysis provides insights for health insurers, service providers, and
researchers on the impact of the COVID-19 pandemic on mental health services in a commercially-insured
population and points to several potential unmet treatment needs. 
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Tables
Tables 1 to 4 are available in the Supplementary Files section

Figures

Figure 1

. (a) and (b): excess rate of change and excess �nancial 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. 

Figure 2

(a) and (b): excess rate of change and excess �nancial 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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