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ABSTRACT

Introduction: Previous societal burden estima-
tions for major depressive disorder (MDD) often
fail to account for several hidden cost compo-
nents. This study provides a comprehensive
evaluation of societal costs for adults with MDD
in the United States (USA) in 2019. The
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potential impact of a more effective, rapid-act-
ing MDD therapy vs standard of care on the
economic burden of MDD was estimated to
illustrate the utility of such a framework in
evaluating new interventions.

Methods: This study used a prevalence-based
human capital approach. Incremental costs
(2019 US dollars) per individual with MDD were
derived from national survey inputs and pub-
lished literature and included incremental
healthcare costs and indirect costs. For each cost
component, the societal costs were extrapolated
by multiplying the per-patient costs by the
number of individuals with MDD. The impact
of a more effective, rapid-acting novel therapy
on the economic burden of MDD was then
simulated on the basis of these inputs.
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Results: In 2019, the number of adults with
MDD in the USA was estimated at 19.8 million
(62.7% female; 32.9% severe MDD), and the
incremental societal economic burden of MDD
was estimated at $333.7 billion ($382.4 billion
in 2023 US dollars), or $16,854 per adult with
MDD. The primary cost drivers were healthcare
costs ($127.3 billion; 38.1%), household-related
costs ($80.1 billion; 24.0%), presenteeism
($43.3 billion; 13.0%), and absenteeism ($38.4
billion; 11.5%). In the simulated scenario, a
hypothetical novel therapy with a 50.0% early
response rate was associated with a 7.7%
reduction in the economic burden of MDD rel-
ative to standard of care over 12 months.
Conclusions: The economic burden of MDD is
substantial and extends beyond healthcare
costs, underscoring the impact of MDD across
multiple aspects of life. Such a broad societal
perspective should be considered in assessing
the impact of the advent of effective, rapid-
acting MDD therapies.

Keywords: Burden of disease;
Disease cost; Major depressive
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Key Summary Points

Why carry out this study?

Depression;
disorder;

The burden of major depressive disorder
(MDD) is multifaceted, and a broad
societal perspective should be considered
in assessing the impact of MDD and
external factors such as therapeutic
innovations on the economic burden of
the disorder.
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This study used up-to-date literature,
refined methods, and novel cost
components to assess the societal
economic burden of adults with MDD in
the USA in 2019 and simulated the
potential impact of a more effective,
rapid-acting MDD therapy on the
economic burden of MDD.

What was learned from the study?

The study demonstrated the sizable
incremental economic burden of MDD on
adults in the USA in 2019 ($333.7 billion;
$382.4 billion in 2023 US dollars).

A hypothetical rapid-acting novel therapy
with an early treatment response rate of
50.0% could reduce the incremental
economic burden of MDD by 7.7%
relative to the current standard of care.

There is a need to improve MDD
management given its large and
increasing impact.

INTRODUCTION

Major depressive disorder (MDD) is an episodic
and recurrent condition that affects over 300
million people globally and is a leading cause of
disability worldwide [1, 2]. The impact of MDD
on an individual’s daily functioning can be
severe, which may in turn worsen depressive
symptoms, creating a downward spiral in the
ability to fulfill family, work, and social
responsibilities [2]. In the USA, MDD was shown
to account for 2.7 million disability-adjusted
life-years in 2016, representing the largest bur-
den among all mental and behavioral health
disorders [3]. Managing and treating MDD is
often challenging because of its highly comor-
bid nature with other mental and physical
conditions, which can impact patient adher-
ence to treatment [4-7].

The economic burden of US adults with
MDD has increased considerably over time, ris-
ing from $236 billion in 2010 to $326 billion in
2018 (2020 US dollars [USD]) [8]. In recent
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estimates [8], several cost components were
incorporated to calculate the economic burden
of MDD that were not part of earlier estimates,
including healthcare costs, suicide-related costs,
and workplace costs (i.e., absenteeism and pre-
senteeism). While healthcare costs are tradi-
tionally considered core components in
economic appraisals and value discussions for
novel therapies, there has been growing recog-
nition of the need to adopt a more holistic view
of disease burden as proposed in the ISPOR
value flower framework [9, 10]. Consideration
of a broader range of cost components may
allow for a more comprehensive assessment of
costs to evaluate the potential economic impli-
cations of a condition on the individual affected
as well as on their family/caregivers and society
at large. Previous research has demonstrated
that the burden of MDD is multifaceted and
extends beyond direct costs [8], highlighting
the importance of considering components
such as productivity loss within as well as out-
side of the workplace (e.g., due to unemploy-
ment or premature mortality) when attempting
to contextualize the societal impact of MDD.
Furthermore, the spillover effect of the disease
burden on families and households is not typi-
cally factored into economic and value esti-
mates and is a cost component that has not yet
been quantified in MDD to our knowledge
[9, 11].

Constructing an impact model of MDD with
a broad societal perspective in a systematic way
not only helps quantify the disease-level burden
but can also serve as a tool to quantify the
potential impact of external factors that can
increase (such as the COVID-19 pandemic) or
decrease (such as therapeutic innovation) the
burden. The current study sought to provide an
updated estimate of the incremental economic
burden of MDD in the USA from a societal
perspective by expanding on prior analyses [8]
and more comprehensively assessing the bur-
den of MDD using up-to-date literature, refined
methods, and incorporating several novel
components (i.e., unemployment, all-cause
mortality, and household-related costs). To
illustrate the wutility of such a model, the
potential impact of a hypothetical therapy for
MDD that is more effective and acts more

rapidly than the current standard of care on the
incremental economic burden of MDD was also
simulated. Variations of this simulation could
help contextualize the benefit of therapeutic
innovations on the societal burden of MDD and
provide unique insights beyond those captured
by traditional approaches to value assessments
to help inform decision- and policymakers.

METHODS

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

The current study evaluated the economic
burden of adults with MDD using a prevalence-
based and human capital approach. A bottom-
up method was used, whereby the average per-
patient incremental costs were extrapolated to
the national level by multiplying the per-pa-
tient costs by the number of individuals with
MDD, estimated from the prevalence of MDD
and census population data. Mutually exclusive
cost components for assessing the economic
burden of MDD included healthcare costs,
unemployment, absenteeism, presenteeism,
disability, mortality, and household-related
costs (i.e., economic impact on adults without
MDD living with an adult with MDD). Cost
estimates for each component were stratified by
gender and MDD severity, where available.
Details of data sources and calculations are
described in the following sections.

Estimation of the MDD Population

The 2019 prevalence of MDD among US adults
accounting for persistence and duration of
MDD, stratified by gender, was obtained from
previously published estimates in the National
Survey on Drug Use and Health (NSDUH) [12].
The definition of MDD was proxied from the
NSDUH question asking if the respondent
experienced a past-year major depressive epi-
sode (MDE) according to the criteria in the
Diagnostic and Statistical Manual of Mental
Disorders, 5th edition (DSM-5) [12]. The preva-
lence of MDD stratified by MDD severity was
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obtained from the National Health and Nutri-
tion Examination Survey (NHANES) on the
basis of the proportion of respondents with
moderate to severe depressive symptoms, which
was defined using the Patient Health Ques-
tionnaire-9 (PHQ-9) categories of moderate
(score 10-14) and severe (score > 15) [13]. Of
note, the population of adults with MDD was
constructed with the objective of being repre-
sentative of the general population with MDD,
including initial onset MDE and chronic recur-
rent MDE, and to include adults with MDD
regardless of whether they had sought health-
care services and received a formal diagnosis of
MDD. However, to increase the specificity of the
proxy estimate, the severity proportions were
applied to the population of adults with MDD
under the assumption that respondents with at
least one MDE in the past year (definition in the
NSDUH) were represented by individuals with
PHQ-9 score of > 10 (definition of moderate
and severe MDD in the NHANES).

The total number of adults with MDD was
estimated by multiplying the prevalence by the
total US adult population in 2019 based on data
from the US Census Bureau [14].

Estimation of Economic Burden of MDD

Healthcare Costs

The average annual adjusted incremental all-
cause and MDD-related healthcare costs for an
adult patient with MDD were obtained on the
basis of previous claims-based studies compar-
ing MDD versus non-MDD matched cohorts
(matched 1:1 on age, sex, race, and Charlson
Comorbidity Index) among commercial, Medi-
care, and Medicaid beneficiaries [15-17].

The weighted average annual incremental
healthcare costs per adult with MDD were cal-
culated by weighting the average incremental
healthcare costs per health plan type by the
population in each respective plan type based
on data from the US Census Bureau [18]. For
uninsured individuals whose medical costs were
covered by federal, state, local institutions, or
private sector, the uncompensated healthcare
costs were calculated on the basis of a prior lit-
erature estimate for the overall US population

[19] and adjusted using the ratio of the total
annual healthcare costs incurred by the Medi-
caid-insured MDD versus non-MDD cohorts to
account for the higher incremental costs of
uninsured adult patients with MDD. The results
were stratified by gender and severity of MDD;
as a result of the absence of PHQ-9 data in the
claims database, the definitions for the severity
of MDD were based on the International Clas-
sification of Diseases, Tenth Revision, Clinical
Modification (ICD-10-CM) code F33.1 for
moderate MDD and F33.2 or F33.3 for severe
MDD.

The weighted average annual incremental
healthcare costs per adult with MDD were then
applied to the US adult population with MDD
and adjusted for the proportion of patients who
seek mental health treatment. The proportions
of adults who seek mental health treatment
were estimated on the basis of the NSDUH
question asking if the respondent who reported
a past-year MDE had received any mental health
treatment in the past year, stratified by severity
of MDD [12].

Unemployment, Absenteeism, Presenteeism,
and Disability

Work-related costs associated with MDD inclu-
ded costs of unemployment as well as work
productivity loss among those who are
employed, comprising absenteeism due to mis-
sed days of work and presenteeism due to
reduced productivity while at work, and
disability.

The incremental costs of unemployment
were estimated by multiplying the incremental
rate of unemployment or underemployment
associated with MDD by the population of
adults with MDD and the median annual earn-
ings in the USA, stratified by gender. The rate of
employment (including full- and part-time sta-
tus) was obtained from the 2019 NSDUH data
[12]. Data on the median annual earnings by
gender were obtained from the US Census
Bureau [20].

Among the employed population, the
incremental costs of absenteeism and presen-
teeism were estimated by multiplying the
incremental workdays lost associated with MDD
by the population of employed adults with
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MDD and the median annual earnings in the
USA, stratified by gender [12, 20]. The number
of workdays missed due to absenteeism associ-
ated with illness/injury and with not wanting to
be at work were based on the 2019 NSDUH data
[12]. The number of workdays missed due to
presenteeism associated with reduced produc-
tivity while at work was based on prior literature
estimates [21].

Among the employed population, the
incremental costs of disability from work asso-
ciated with MDD were estimated by multiplying
the incremental costs of disability payments for
individuals with MDD by the population of
employed adults with MDD, stratified by gen-
der. The incremental disability cost associated
with MDD for employed individuals was esti-
mated from disability claims in the Optum-
Health Reporting and Insights administrative
claims database among patients whose
employers report disability claims; details of the
database were described in Greenberg et al. [8].
The disability cost corresponded to the amount
of salary replaced during the disability period
for the time elapsed since the date of disability.

Mortality

The incremental costs of productivity loss due
to all-cause premature mortality associated with
MDD, including suicide, were estimated by
applying the number of incremental all-cause
mortality among adults with MDD to the aver-
age lifetime earnings and adjusted for the
employment-to-population ratio per age group
with a 5.0% discount rate, stratified by gender.
The total number of deaths in the US popula-
tion was obtained on the basis of data from the
US Census Bureau [22]. The incremental num-
ber of deaths attributed to MDD was estimated
on the basis of findings from a prior literature
estimate [23]. The increased odds of suicide
associated with MDD was obtained from an
analysis of the National Comorbidity Survey
[24]. To avoid double counting, suicide-related
costs were not included as a separate cost com-
ponent in the economic burden (i.e., death due
to suicide was included in the count of incre-
mental all-cause mortality). The employment-
to-population ratio per age group was obtained

on the basis of data from the US Census Bureau
[25].

Household-Related Costs

The incremental household-related costs asso-
ciated with MDD were estimated on the basis of
the annual income lost among adults without
MDD living with an adult with MDD in their
households multiplied by the population of
adults with MDD estimated to be living with an
adult without MDD and the average number of
other adults in their households. The inputs
related to household-related costs were
obtained from prior literature estimates [26, 27].

Simulation of the Economic Burden
of MDD with a Novel Therapy

A simulation of a hypothetical scenario in
which a rapid-acting novel therapy with an
improved efficacy profile were to enter the
market was performed, and the potential
change in the overall economic burden of MDD
in 2019 was assessed. The average rate of early
response (defined as > 50.0% improvement in
the Hamilton Depression Rating Scale, 17 items
[HAMD-17] at the end of week 2 after initiation
of treatment) with current standard of care
therapies was set to 19.8% based on prior liter-
ature [28]. The incremental proportion of adults
with MDD who would achieve early response
with a novel therapy was estimated on the basis
of the proportion of adults with MDD treated
with prescription medication for a mood disor-
der obtained from NSDUH 2019, and the
assumed increased rate of early response with
the novel therapy (i.e., a hypothetical rate of
50.0% within 2 weeks). The simulation assumed
that all treated patients would have used the
novel therapy rather than standard of care
treatment and that the novel therapy would
have the same safety and tolerability profile as
the standard of care (i.e., no other changes were
simulated beyond an increased rate of
response). The simulation was constructed as a
thought experiment to illustrate the usefulness
of an economic burden of disease model in
value assessments of an intervention (e.g.,
public health programming, novel therapy) in
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assessing the impact of a potential reduction in
the severity and prevalence of MDD on the
societal burden of disease.

Statistical Analyses

Cost estimates are presented in 2019 USD and
were adjusted using the US Bureau of Labor
Statistics Consumer Price Index inflation factor
for all cost components; the total incremental
costs are additionally presented in 2023 USD.
To provide a range of the economic burden
around the point estimates, sensitivity analyses
were conducted by varying three cost inputs:
MDD-related healthcare costs, household-re-
lated costs, and presenteeism costs. For lower
bound estimates, MDD-related healthcare costs
of adults with MDD who did not seek mental
health treatment were assumed to be $0; and
household-related costs were obtained from
published literature that accounted for insur-
ance type in cohort balancing [29]. For upper
bound estimates, presenteeism costs were cal-
culated by using a ratio of absenteeism days to
presenteeism days, which was the previous
method used in Greenberg et al. [8, 21]. Various
total incremental economic burden of MDD
was estimated by using a combination of base
and sensitivity analysis estimates.

For the evaluation of the impact of a rapid-
acting novel therapy on the disease burden, a
scenario was evaluated by assuming a novel
therapy with an early response rate of 50.0%
compared to the standard of care rate of early
response of 19.8% [28] under the assumption
that all treated patients were treated with the
novel therapy rather than the standard of care.

RESULTS

Study Sample

The prevalence of MDD among US adults in
2019 was estimated at 7.8%, equivalent to 19.8
million adults with MDD, of which 67.1% had
moderate and 32.9% had severe symptoms
based on the self-report instrument PHQ-9. An
estimated 62.7% (12.4 million) of the MDD

population were female; the prevalence rate of
MDD was 57.4% higher among women relative
to men (9.6% vs 6.1%; Fig. 1).

Economic Burden of MDD

The total incremental economic burden of
adults with MDD in the USA in 2019 was esti-
mated at $333.7 billion (equivalent to $382.4
billion in 2023 USD), or $16,854 per adult with
MDD (Table 1); women with MDD accounted
for 52.6% of the total burden. The total incre-
mental economic burden of adults with MDD
was largely driven by indirect costs ($206.4 bil-
lion; 61.9%), including work-related costs of the
adult with MDD from presenteeism ($43.3 bil-
lion; 13.0%), absenteeism ($38.4 billion;
11.5%), unemployment ($30.3 billion; 9.1%),
all-cause mortality ($9.6 billion; 2.9%), and
disability ($4.6 billion; 1.4%), and work-related
costs of adults without MDD living in a house-
hold with an adult with MDD ($80.1 billion;
24.0%; Fig. 2). The latter cost corresponded to
38.8% of all indirect costs associated with MDD
(i.e., $80.1 of $206.4 billion) that were borne by
adults without MDD living with an adult with
MDD in their households. Table 2 summarizes
the costs for each component described below;
details of the calculations are also presented in
the respective supplementary tables.

On the basis of sensitivity analyses, the total
economic burden of MDD in 2019 was esti-
mated to range from $254.4 billion to $418.6
billion (see Table 3 for details of inputs used for
the sensitivity analyses). The sensitivity analysis
with the largest impact on the estimated total
incremental economic burden of MDD was the
upper bound sensitivity for the presenteeism
component, which increased the estimated
burden by 25.4% with all other sensitivities
held constant.

Healthcare Costs

The adjusted incremental healthcare costs per
adult with MDD covered by different health
plan types or those uninsured, stratified by
gender and MDD severity, are presented in
Supplementary Table S1.
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Fig. 1 MDD population in the USA in 2019°. MDD,
major depressive disorder; MDE, major depressive episode;
NHANES, National Health and Nutrition Examination
Survey; NSDUH, National Survey on Drug Use and
Health; PHQ-9, Patient Health Questionnaire-9. * The
severity of MDD was based on the proportion of patients
with moderate to severe depression symptoms, which was
defined using the PHQ-9 categories of moderate (score
10-14) and severe (score > 15). Of note, the severity

Extrapolating the weighted average annual
incremental per-adult with MDD healthcare
costs to the overall US population with MDD,
the annual incremental healthcare costs of
MDD in the population were estimated at
$127.3 billion ($6429 per adult with MDD;
Supplementary Table S2).

Unemployment

An estimated 65,302 incremental adults with
MDD were unemployed and 623,306 incre-
mental adults with MDD were part-time
employed in 2019. The incremental costs of
unemployment associated with MDD were

Total Female MDD:
12,413,804
Prevalence: 9.6%

Total Male MDD:
7,385,179
Prevalence: 6.1%

Moderate
8,324,551

(67.1%) Moderate
4,952,414

(67.1%)

Female Male
(N=129,471,858 (N=120,874,131
in US adult population) in US adult population)

proportions were applied to the population of adults with
MDD under the assumption that patients with at least 1
MDE in the past year (definition in the NSDUH) are
represented by patients with PHQ-9 score of > 10
(definition of moderate and severe MDD in NHANES).
Therefore, it was assumed that no patients with mild
depressive symptoms (PHQ-9 score of < 10) would
qualify for MDD

estimated at $30.3 billion ($1530 per adult with
MDD; Supplementary Table S3), which was dri-
ven by unemployment among men with MDD
($31.5 billion) while the incremental costs of
unemployment among women with MDD was
negative (- $1.2 billion).

Work Productivity Loss

An estimated 1 in 13 adults in the workforce
(i.e., 12.1 million) had MDD. Female and male
employees with MDD missed an excess of 13.6
and 9.2 workdays per year, respectively, due to
illness/injury and 7.5 and 10.0 workdays per
year, respectively, due to not wanting to be at
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Table 1 Summary of the economic burden of MDD in 2019
Component Year 2019
Overall Female Male
Total incremental costs associated with MDD $333,690,320,042 $175,602,442,530 $158,087,877,512
Per individual $16,854 $14,146 $21,406
Direct healthcare costs $127,287,070,372 $73,314,269,493 $53,972,800,879
Per individual $6429 $5906 $7308
Indirect costs $206,403,249,670 $102,288,173,037 $104,115,076,633
Work-related costs $126,263,199,552 $52,041,003,140 $74,222,196,412
Per individual $6377 $4192 $10,050
Unemployment® $30,300,124,981 - $1,152,630,456 $31,452,755,437
Per individual $1530 - $93 $4259
Productivity loss $86,353,693,949 $47,733,978,260 $38,619,715,689
Per individual $4362 $3845 $5229
Absenteeism $38,418,764,091 $21,583,023,713 $16,835,740,378
Per individual $1940 $1739 $2280
Presenteeism $43,313,875,201 $23,316,056,290 $19,997,818,911
Per individual $2188 $1878 $2708
Disability $4,621,054,657 $2,834,898,257 $1,786,156,400
Per individual $233 $228 $242
All-cause mortality $9,609,380,622 $5,459,655,336 $4,149,725,286
Per individual $485 $440 $562
Household-related costs $80,140,050,118 $50,247,169,897 $29,892,880,221
Per individual $4048 $2538 $1510

Bold values indicate the total costs
MDD major depressive disorder

“Incremental unemployment costs were negative for women given the rate of employment among women with MDD
(59.9%) was higher than the rate of employment among women without MDD (57.5%) based on the 2019 NSDUH data.
Previous studies have suggested that individuals with MDD are less likely to get married and on average have fewer children

[40, 41]; the reduced responsibilities for childcare, which still largely lie with women, may partially explain the slightly lower

unemployment costs for women with MDD compared to women without MDD

work, translating to an annual incremental cost
of $38.4 billion ($1940 per adult with MDD)
associated with absenteeism among adults with
MDD (Supplementary Table S4). Female and
male employees with MDD also lost an esti-
mated excess of 23 workdays per year due to

reduced productivity while at work, translating
to an annual incremental cost of $43.3 billion
($2188 per adult with MDD) associated with
presenteeism among adults with MDD (Sup-
plementary Table S5). The incremental costs of
disability for employed individuals with MDD

I\ Adis



4468

Adv Ther (2023) 40:4460-4479

Household-related
$80.1
(24.0%)

Healthcare
$127.3
(38.2%)

Total cost:

: Mo;ta]lty @:E@.@%T
Disability $4.6 (1.4%)

Presenteeism
$43.3
(13.0%)

Absenteeism
$38.4
(11.5%)

$333.7

Unemployment
$30.3
9.1%)

Fig. 2 Percentage breakdown of cost components ($US, billion)

were estimated at $4.6 billion ($233 per adult
with MDD; Supplementary Table S6).

Mortality

In 2019, there were an estimated 30,899 incre-
mental deaths among adults with MDD in the
USA, of which 15,272 were estimated to be due
to suicide, accounting for one-third of all sui-
cides that year. The incremental costs of all-
cause mortality associated with MDD was esti-
mated at $9.6 billion ($485 per adult with
MDD), with suicide-related incremental costs
estimated at $7.9 billion ($401 per adult with
MDD; Supplementary Table S7).

Household-Related Costs

An estimated 17 million adults without MDD
live in a household with an adult with MDD
and the total incremental loss in annual income
among these individuals was estimated at $80.1
billion ($4048 per adult with MDD; Supple-
mentary Table S8).

Simulation of the Economic Burden
of MDD with a Novel Therapy

On the basis of the simulation scenario with a
rapid-acting novel therapy evaluating a change
in the rate of early response from 19.8% with
the current standard of care to a hypothetical
rate of 50.0% with a novel therapy that would
be used by all treated patients with MDD, the
resulting incremental economic burden of
MDD in 2019 was $308.0 billion, corresponding
to a reduction of 7.7% in incremental economic
burden relative to the standard of care.

DISCUSSION

The current study provides a comprehensive
and updated assessment of the societal eco-
nomic burden of adults with MDD as of 2019,
with a simulation demonstrating the potential
impact of a more effective, rapid-acting novel
therapy for MDD. The total incremental costs
associated with MDD in 2019 amounted to
$333.7 billion (equivalent to $382.4 billion in
2023 USD), or $16,854 per adult with MDD,
which was driven by indirect costs (61.9%),
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Table 3 Summary of sensitivity analyses on the incremental economic burden of MDD in 2019

Incremental healthcare
costs of adults with MDD
who do not seek treatment®

Workdays missed due
to presenteeismb

Total
($US, billion)

Incremental annual salary
lost due to living in a household
with an individual with MDD®

SENS BASE
SENS BASE
BASE BASE
BASE BASE
SENS SENS
SENS SENS
BASE SENS
BASE SENS

SENS $254.4
BASE $286.3
SENS $301.8
BASE $333.7
SENS $339.4
BASE $3712
SENS $386.8
BASE $418.6

Bold values indicate the base case scenrios

BASE base case analysis, MDD major depressive disorder, SENS sensitivity analysis
*Incremental healthcare costs of adults with MDD who do not seek treatment were assumed to be the non-MDD-related
incremental healthcare costs in the base case analysis and were assumed to be equal to $0 in the lower bound sensitivity

analysis

PWorkdays missed due to presenteeism were assumed to be the annualized excess number of hours per worker per week lost

due to presenteeism between “Any Depression” and “Expected Total Cost in the Absence of Depression” in the base case

analysis and were assumed to be equal to the absenteeism number of workdays missed multiplied by the ratio between the
number of hours per worker per week lost due to presenteeism/absenteeism between “Any Depression” and “Expected Total
Cost in the Absence of Depression” in the upper bound sensitivity analysis [21]

“Incremental annual salary lost due to living in a houschold with an individual with MDD was assumed to be $4662 in the
base case analysis and $2809 in the lower bound sensitivity analysis [29]

including work-related costs of adults with
MDD (37.8%; presenteeism, 13.0%; absen-
teeism, 11.5%; unemployment, 9.1%; all-cause
mortality, 2.9%; disability, 1.4%) and work-re-
lated costs of adults without MDD living in a
household with an adult with MDD (24.0%). As
a result of the heterogeneity in the data sources
used to obtain the estimate of the economic
burden of MDD, it is possible that some cost
components were underestimated or overesti-
mated. Therefore, the sensitivity analyses pro-
vide an important range of the economic
burden of MDD during 2019 of $254.4 to $418.6
billion.

Almost two-thirds of the economic burden of
MDD being attributed to indirect costs is con-
sistent with previously published findings [8]
and highlights the importance of government
agencies and employer groups inadopting
strategies for managing MDD.

The current estimate of total incremental
costs of MDD in 2019 represents a 3.5% increase
in the burden compared with a prior estimate in
2018 (when standardized to 2019 values), with
36.0% of the total incremental costs of MDD in
2019 coming from novel components not pre-
viously included in the prior estimate (i.e.,
unemployment, all-cause mortality, household-
related costs) [8]. These costs likely increased in
the subsequent time period as a result of the
COVID-19 pandemic, which had a substantial
impact on the daily functioning and mental
health of societies worldwide, including the
USA [30, 31]. The global recession resulting
from the COVID-19 pandemic also led to job
loss among millions of people, producing a
substantial economic impact on the USA that is
expected to have long-term effects [32].

When comparing the components included
in the 2018 and present study, the updated
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estimates show a 12.8% increase in healthcare
costs and a 56.5% reduction in productivity loss
(i.e., absenteeism, presenteeism, and disability)
compared to the prior year estimates. Compared
to previous methods, the current study used the
NSDUH data for assessing absenteeism days and
US median daily wages to convert workdays lost
into costs, which was a more conservative
approach than in the prior work which used a
commercial database for both workdays missed
and associated lost wages given that commer-
cially insured individuals generally have higher
income than the general population. In addi-
tion, the previous work used a ratio approach of
absenteeism to presenteeism workdays lost,
which may have overestimated presenteeism-
related costs, as shown by the relatively high
importance of the sensitivity analysis on the
presenteeism-related costs. Therefore, the cur-
rent study used the ratio of absenteeism to
presenteeism in an upper bound sensitivity
analysis and a more conservative approach of
reported presenteeism days from the literature
as the base case analysis. With the use of
updated input estimates and improvements in
methodology, the overall incremental eco-
nomic burden of MDD estimated in the current
study remained higher as a result of the
increasing MDD prevalence, the inclusion of
several additional cost components (i.e.,
unemployment, all-cause mortality, and
household-related costs), as well as the use of
more recent sources for some cost component
estimates.

Indeed, one of the key differentiators of the
current study from previous estimations of the
economic burden of MDD [8, 33, 34] was the
consideration of household-related costs. The
spillover costs of MDD to adults living with
individuals with MDD may be due to a variety
of reasons, including the fact that household
members (e.g., adult children or spouse) tend to
be primary caregivers for those with mental
health conditions [35, 36]. The reduced annual
income of adults living in a household with an
individual with MDD that was used in this
study is in line with the literature that care-
givers tend to have reduced employment and
work productivity because of their caregiving
roles [35, 37-39]. As the burden of MDD

typically goes beyond the direct impact on the
individual with MDD [11], the current study
adds to the literature by including the house-
hold-related cost component that is often
overlooked in societal economic appraisals.
Adopting a more holistic view in the assessment
of burden of disease is especially important for
recognizing the far-reaching impact of a condi-
tion on the individuals as well as their family
members and caregivers.

In the current estimates of the economic
burden of MDD in 2019, incremental costs of
unemployment for women were negative. It is
important to note that association does not
imply causation, and there may be multiple
factors that influence the employment rates of
women with and without MDD. For instance,
previous studies have suggested that individuals
with MDD are less likely to get married and on
average have fewer children [40, 41]; the
reduced responsibilities for childcare, which
still largely lie with women, may partially
explain the slightly lower unemployment costs
for women with MDD compared to women
without MDD. Furthermore, it may also be
possible that the employment rate among
women with MDD is influenced by other
demographic or socioeconomic factors such as
education status if women with MDD are more
likely to have higher education levels or be
employed in professions that are less affected by
economic downturns, which could contribute
to higher employment rates.

The incremental costs of all-cause mortality
associated with MDD were estimated at $9.6
billion ($485 per adult with MDD). A third of
the total count of suicides in the USA in 2019
(30,899 out of 45,861 suicides) were attributed
to MDD, which accounted for 50% of the excess
all-cause deaths among adults with MDD in
2019. Despite the large humanistic burden of
premature mortality, the resulting economic
burden accounted for a relatively low propor-
tion of the total economic burden of MDD
(2.9%) given that the opportunity costs of pre-
mature mortality were estimated to be
attributable to a relatively small proportion of
the MDD population (0.2%). On the basis of the
current estimates, the economic burden of
MDD appears to be substantial and above that
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of some other mental health conditions (e.g.,
anxiety [$89 billion], attention-deficit/hyperac-
tivity disorder [ADHD; $123 billion], posttrau-
matic stress disorder [PTSD; $232 billion],
bipolar disorder [$130 billion], schizophrenia
[$187 billion]; all 2018 USD), as well as chronic
physical health conditions (e.g., coronary heart
disease [$199 billion]; 2018 USD) that have also
been associated with a sizeable societal burden
[42]. Given that MDD is highly comorbid with
other mental and physical health conditions
[7, 43], which may exert reciprocal impacts on
disease severity and management, the burden of
MDD is likely partially embodied in the eco-
nomic assessments of other mental and physical
health conditions. In essence, MDD is a costly
condition, and its impacts may complicate the
burden assessments of other conditions that are
commonly comorbid with MDD.

The hypothetical simulation scenario asso-
ciated with a rapid-acting novel therapy pre-
sented in this study demonstrates the potential
for advancements in the treatment landscape of
MDD to play a crucial role in alleviating the
economic burden of MDD. On the basis of the
study assumptions, such a novel therapy could
reduce 7.7% of the incremental economic bur-
den of MDD relative to the current standard of
care, corresponding to approximately $1300 of
cost savings per adult with MDD per year, or
$2500 per treated adult with MDD. While the
exact amount of cost savings would depend on
market access, treatment utilization, and the
efficacy and safety profile of such a therapy if it
were to become available, it is worth noting that
the availability of a more effective, rapid-acting
therapy for MDD may increase the overall
number of patients seeking treatment; thus, the
current simulation scenario is potentially an
underestimate of the impact of such a novel
therapy by assuming that the number of treated
patients stays constant. Meanwhile, although
the simulation was hypothetical, by improving
treatment of MDD, providing improved
options, and increasing access to mental health
care services, we may be able to reduce the
number of people affected by MDD and
improve the quality of life, functioning, and
productivity for those who suffer from it. This
would not only benefit individuals with MDD

and their families but would also have the
potential to reduce the societal and economic
burden of the disorder. Although a rapid-acting
novel therapy was simulated in this study, the
same methodologies could be applied to assess
the potential impact of any public health
intervention (e.g., improved mental health
professional training, workplace accommoda-
tion and health promotion programs, health
insurance expansion, and increased mental
health research funding [44, 45]). Given work-
related components were estimated to con-
tribute to a large proportion of the incremental
economic burden of MDD in this study, there
should be increased public awareness around
labor laws (e.g., the Americans with Disabilities
Act and the Family and Medical Leave Act) that
aim to improve employment opportunities and
protect the rights of individuals with mental or
physical impairment. Employer groups may
also consider interventions that may help to
reduce the strain on employees with MDD,
which may ultimately improve work-related
metrics and alleviate the associated economic
burden.

Finally, it is worth noting that the estimated
prevalence of MDD among US adults in 2019
was 7.8%, which was an increase from the pre-
vious estimate of 7.1% in 2018 [8]. Results from
a recent web survey in 2023 have also suggested
that the lifetime prevalence of US adults diag-
nosed with MDD has increased by 10 percent-
age points since 2015 [46]. As it was not possible
in the current study to identify the factors
associated with the rising prevalence of MDD
over time, further studies are warranted to
monitor trends of MDD and its associated eco-
nomic burden, especially in light of the COVID-
19 pandemic. The pandemic has brought fun-
damental changes to the lifestyle, work routine,
and social relationships of the US population,
and there could be long-lasting effects even
after the pandemic subsides [47]. Future studies
should assess the potential persistence in men-
tal health impacts and associated economic
consequences of the pandemic, particularly
among vulnerable populations like those with
MDD and their families.
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Limitations

The current study should be interpreted in light
of several limitations. The incremental eco-
nomic burden of MDD was estimated on the
basis of the differential between inputs for
adults with MDD and adults without MDD, and
therefore should be interpreted as associations
rather than causation without an attempt at
establishing directionality in terms of the nat-
ural history of MDD and associated outcomes.
Although the healthcare cost analyses were
adjusted for demographic and comorbidity dif-
ferences between adults with MDD and adults
without MDD, the remaining inputs rely on the
unadjusted differential between adults with
MDD and adults without MDD stratified by
gender. Owing to the absence of a single data
source for calculating all cost components
associated with MDD, the study methodology
relies on multiple literature-based estimates;
hence, the quality and accuracy of the cost
estimates is limited by the available data, which
may have resulted in the underestimation or
overestimation of certain cost components. The
prevalence of MDD was based on findings from
the NSDUH, which was designed to generate a
national probability sample of the US general
population. However, using MDE data from
NSDUH as a proxy for MDD and the possibility
of self-report bias such as underreporting of
depressive symptoms [48] may have affected the
true prevalence estimates. In addition, individ-
uals with mild depressive symptoms (PHQ-9
score < 10) were assumed to not qualify for
MDD in this study, but there may be mild cases
of clinically diagnosed MDD within this spec-
trum, in which case the associated economic
burden would not be captured. Finally, the
rapid-acting novel therapy scenario was an
exercise based on a hypothetical rate of early
response within 2 weeks after initiation of
treatment and only considered the immediate
impact of increased rate of response/remission
without adjustment for long-term societal
reductions in the burden of MDD from a life-
course perspective (e.g., lower rates of MDD
leading to higher rates of education and subse-
quent employment over time). The assumption
that all patients currently receiving a standard

of care treatment would transition to a novel
therapy is a modelling simplification and does
not reflect the reality of treatment market access
or the complexity of the management of MDD
care and therefore likely represents an idealistic
scenario. The novel therapy scenario was
intended to illustrate the potential benefit of
such therapy on the economic burden of MDD
to highlight the importance of management of
MDD and the capacity to reduce the societal
burden of disease but should not be extrapo-
lated beyond that objective.

CONCLUSIONS

MDD exerts a substantial societal economic
burden in the USA, underscoring its impact
across multiple aspects of life. The economic
burden of MDD comprises considerable incre-
mental indirect costs due to loss of workforce
and reduced productivity through absenteeism
and presenteeism, and almost 40% of the
incremental indirect costs of MDD were borne
by household members of adults with MDD.
The findings of this study provide insight into
how the impact of external factors on the eco-
nomic burden, such as the use of more effective
and rapid-acting novel therapies, can be simu-
lated to help inform healthcare decision-mak-
ing or health-related policy. Given the large and
increasing impact of MDD, these results
emphasize the need to implement strategies to
reduce key cost drivers and improve MDD
management to help alleviate its broad eco-
nomic burden.
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