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ABSTRACT

Background: Electroconvulsive therapy (ECT) is an important
therapy for treatment-resistant depression and is especially
effective for elderly individuals with depression. This is the first
US nationally representative description of ECT in the elderly.

Methods: Using 2014-2015 Medicare claims data, we
compared elderly individuals with major depressive disorder
(using ICD-9 and ICD-10 codes) who received ECT with those
who did not on demographic and clinical measures. We
characterized treatment patterns by setting and the proportion
of individuals receiving index and continuation/maintenance
courses, subtherapeutic courses of ECT, and post-ECT follow-up
care.

Results: Of all Medicare beneficiaries aged 65 years and older
diagnosed with depression in 2014-2015, 7,817 (0.41%)
received 1 or more ECT sessions. Compared to the general
population of elderly Medicare beneficiaries with depression,
recipients of ECT were slightly younger and more likely to be
male, non-Hispanic, and white and live in a zip code with a
higher median income. Among those who received any ECT,
33.7% received < 5 total treatments. Of those who received
an index ECT treatment, 33.7% received a continuation/
maintenance course of ECT, while 60.9% received some form
of post-ECT follow-up treatment (additional ECT or new
psychotropic medication). Receipt of psychotherapy was the
strongest predictor of those who received > 5 ECT treatments
(adjusted odds ratio=1.43; 95% Cl, 1.22 to 1.67).

Conclusions: Despite substantial evidence of efficacy, ECT use
remains rare among elderly patients with depression. Findings
suggest a potential need for efforts to increase the proportion
of patients receiving adequate courses of ECT and evidence-
based post-ECT follow-up care.
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Clinical Points

B Electroconvulsive therapy (ECT) is an important treatment
for geriatric depression, yet the quality and epidemiology
of ECT among the geriatric population are not well
established.

B Nationally representative data from Medicare show that

a very small portion of those with depression (0.41%)
received ECT.

B About a third of patients who started ECT received fewer
than 5 treatments, suggesting that a substantial portion
of patients receive a subtherapeutic course.

M ajor depressive disorder (MDD) is a persistent and
disabling condition, is the most common major
mental illness worldwide, and is associated with significant
morbidity and mortality.! The burden of MDD is especially
high among the geriatric population, where standard
pharmacotherapies are associated with greater side effect
burden? and unremitted depression is strongly associated
with disability and loss of independence.’ Older adults are
also at highest risk for suicide* and are among the fastest
growing demographic in the US population.®

Electroconvulsive therapy (ECT) is the most effective
treatment for MDD,%1* with remission rates of 80%-90%
when used as first line treatment. Moreover, ECT results
in remission rates of 50%-70% in treatment-resistant
depression (TRD)!!' compared to remission rates of 13%-
14% in TRD using conventional antidepressants.'> ECT has
been shown to be especially effective in older adults.'!3 A
recent cost-effectiveness analysis concluded that ECT is cost-
effective after inadequate response to 2 antidepressants,'*
and ECT can reduce risk of 30-day hospital readmissions
among hospitalized patients with depression.?

Despite evidence that ECT is an effective treatment for
patients with severe mood disorders, little is known about
the use and quality of ECT in community practice. Early
research suggested that among inpatients with recurrent
MDD, ECT recipients were more likely to be older, white,
and affluent compared to inpatients that did not receive
ECT. More recently, ECT was used by 0.25% of a large cohort
of privately insured US adults with MDD.!® However, no
nationally representative descriptions of ECT use have
been provided of the geriatric population. To address this
knowledge gap, we used the 2014-2015 Medicare claims
database to examine ECT use among older Medicare
beneficiaries with depression.

METHODS

Data Source

Data for this study were from the Medicare claims
database from 2014 and 2015, the most recently available
data at the time the project was initiated. These data are
based on Medicare claims files, including the Medicare
Master Beneficiary Summary File, inpatient and outpatient
claims files, carrier files, and Part D Event Drug files.

Sample

We obtained data from all older Medicare beneficiaries
(=65 years old) who received at least 1 ECT procedure in
2014 or 2015, as identified by CPT code 90870 or 90871,
ICD-9 code 94.27, or ICD-10 codes GZB0ZZZ-GZB4ZZZ.
We also obtained data from a 25% random sample of all
geriatric Medicare beneficiaries who had a code for major
depressive disorder in 2014 or 2015, as identified by ICD-9
codes 296.2x and 296.3x as well as ICD-10 diagnosis codes
of F32.x and F33.x.

Psychiatric, Medical,
and Service Use Measures

We assessed sociodemographic characteristics, comorbid
medical and psychiatric diagnoses, service use, and
psychotropic medication prescriptions during 2014-2015.
Sociodemographic characteristics were age, gender, and
race/ethnicity. We also included median income of each
patient’s residential zip code area, which was acquired from
the American Community Survey from 2010, the most
recently available data. Medical comorbidity was measured
by Elixhauser score,'® excluding mental disorder diagnoses.
We examined behavioral comorbidities separately from the
modified Elixhauser score.

Service use was assessed by the proportion of patients
with any inpatient mental health treatment during 2014-
2015 and by the number of psychiatric and substance use
visits (excluding ECT visits), emergency department visits,
and medical and surgical outpatient visits. The proportions
receiving psychotropic medication prescriptions filled in
2014-2015 were also calculated from individual claims.
Psychotropic medications were classified into the following
groups: antidepressants, antipsychotics, lithium, other mood
stabilizers, stimulants, and anxiolytics/sedatives/hypnotics.
We also classified patients by geographic residence into 4
Census regions: Northeast, Midwest, South, or West.

Analysis

We used descriptive statistics to characterize the total
number of older Medicare beneficiaries who received
ECT, the proportion of older Medicare beneficiaries with
depression who received ECT, the relative breakdown of
inpatient versus outpatient ECT utilization, the continuity
of the transition from inpatient to outpatient ECT, and the
course of ECT treatments for geriatric patients.

Among patients who received ECT, we calculated
the proportion who received<5 ECT treatments in an
acute series and considered this treatment pattern to be a
subtherapeutic dose. This definition is based on clinical
experience, ECT guidelines,'” and evidence from a recent
clinical trial in geriatric patients that over 80% of patients who
remit to ECT require 5 or more treatments.!” We quantified
the proportion of ECT treated patients who received
subtherapeutic ECT doses and compared the characteristics
of patients receiving therapeutic and subtherapeutic ECT
doses. For these analyses, we compared clinical measures
in the 6 months prior to treatment. These cohorts were also
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Table 1. Demographic and Clinical Characteristics by ECT Use Among Older Medicare

Beneficiaries With Depression?

ECT User Non-ECT User  Bivariate Odds Ratio or
Characteristic (n=7,817) (n=473,426) Cohen d (95% Cl)
Age
65-74y 4,382 (56.1) 231,974 (49.0) Reference
275y 3,435 (43.9) 241,452 (51.0) 0.75 (0.72-0.79)
Sex
Male 2,603 (33.3) 138,578 (29.3) Reference
Female 5214 (66.7) 334,848 (70.7) 0.83(0.79-0.87)
Race/ethnicity
Non-Hispanic white 7,271 (93.0) 423,963 (89.6) Reference
Non-Hispanic black 247 (3.2) 26,637 (5.6) 0.54 (0.48-0.61)
Other 235 (3.0) 19,972 (4.2) 0.69 (0.60-0.78)
Region
Northeast 2,479 (31.7) 94,737 (20.1) Reference
Midwest 1,956 (25.0) 106,855 (22.6) 0.70 (0.66-0.74)
South 2,468 (31.5) 190,095 (40.2) 0.50(0.47-0.52)
West 909 (11.6) 80,470 (17.0) 0.43 (0.40-0.47)
Median household income
<$40,000 1,064 (13.6) 99,065 (20.9) Reference
$40,000-$59,999 2,909 (37.2) 197,344 (41.7) 1.37(1.28-1.47)
>$60,000 3,739 (47.8) 168,683 (35.6) 2.06 (1.93-2.21)
Service use: psychotherapy
Any service use 4,373 (55.9) 99,802 (21.1) 4.73 (4.52-4.95)
Individual therapy 4,189 (53.6) 98,400 (20.8) 4.38(4.18-4.58)
Group/family 701 (9.0) 6,535 (1.4) 7.01 (6.46-7.60)
Other 138(1.8) 769 (0.2) 10.99 (9.16-13.20)
Service use: no. of outpatient visits
Any, mean+SD 143.6£96.6 92.0+89.5 0.57 (0.55-0.60)
Medical, mean+SD 775721 82.7+835 —0.06 (—0.08 to —0.04)
Psychiatric, mean +SD 66.2+55.3 9.8+21.1 2.55(2.53-2.58)
Service use: emergency department visit
Any 5,139 (65.7) 236,847 (50.0) 1.90 (1.81-1.99)
Medical 4,164 (53.3) 229,296 (48.4) 1.20(1.15-1.26)
Psychiatric 2,642 (33.8) 28,696 (6.1) 7.87 (7.50-8.26)
Medications prescribed
Any psychotropics 6,014 (76.9) 345,742 (73.0) 1.23(1.17-1.30)
Antidepressants 5,699 (72.9) 323,392 (68.3) 1.55(1.38-1.73)
Antipsychotics 4,935 (63.1) 89,918 (19.0) 13.20(12.35-14.10)
Anxiolytics, sedative/hypnotics 4,692 (60.0) 206,764 (43.7) 2.47 (2.33-2.63)
Mood stabilizers 2,733 (35.0) 112,611 (23.8) 1.76 (1.68-1.86)
Lithium 902 (11.5) 2,824 (0.6) 21.77 (20.10-23.58)
Stimulants 731 (9.4) 8,597 (1.8) 5.52(5.09-5.98)
Behavioral comorbidity
ADHD and other conduct disorders 543 (7.0) 11,879 (2.5) 2.90 (2.65-3.17)
Anxiety disorder 6,287 (80.4) 245,402 (51.8) 3.82(3.61-4.04)
Bipolar disorder 4,309 (55.1) 47,724 (10.1) 10.96 (10.47-11.47)
Posttraumatic stress disorder 495 (6.3) 11,586 (2.5) 2.69 (2.46-2.96)
Schizophrenia 3,751 (48.0) 68,498 (14.5) 5.45(5.21-5.71)
Personality disorder 1,254 (16.0) 13,544 (2.9) 6.49 (6.09-6.91)
Traumatic brain injury and nonpsychotic 193 (2.5) 8,359 (1.8) 1.41(1.22-1.63)
mental disorders due to brain damage
Alcohol use disorder 619(7.9) 22,354 (4.7) 1.74 (1.60-1.89)
Substance use disorder 971 (12.4) 29,781 (6.3) 2.11(1.97-2.26)
Tobacco use disorder 1,025 (13.1) 57,602 (12.2) 1.09 (1.02-1.16)
Modified Elixhauser index score, mean +SD 16.0+11.7 14.8+12.9 0.09 (0.07-0.12)

2Values expressed as n (%) unless otherwise noted. Data were from 2014 to 2015 Medicare claims files.
Abbreviations: ADHD = attention-deficit/hyperactivity disorder, ECT =electroconvulsive therapy.

used to characterize index and continuation/maintenance
courses of ECT (see below).

published claims data'® and recent data from the Prolonging
Remission in Depressed Elderly (PRIDE) study.!” Any
subsequent ECT session was part of the index series if it

Characterization of Index occurred <7 days following the most recent ECT session.

and Continuation/Maintenance Courses of ECT

We characterized whether ECT was provided as part
of different courses of therapy. Our definition of an index
course of ECT was receiving 5 or more ECT sessions within
a 30-day period. This definition was based on previously

Given the difficulty of distinguishing between continuation
and maintenance ECT series using claims data and the
fact that continuation and maintenance ECT series both
seek to prevent relapse and recurrence, we grouped later
ECT sessions into a category of combined continuation/
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Table 2. Multivariable-Adjusted Analysis of Factors
Associated With ECT Use Among Older Adults With
Major Depressive Disorder®

Adjusted

Factor (Reference Group) OddsRatio  95%Cl PValue
Age 0.98 0.98-0.98 <.001
Gender (male) 0.82 0.77-0.87 <.001
Race/ethnicity (non-Hispanic white)

Non-Hispanic black 0.57 0.49-0.67 <.001

Other 0.76 0.65-0.90  .001
Region (Northeast)

Midwest 0.85 0.79-0.92 <.001

South 0.62 0.58-0.67 <.001

West 0.58 0.53-0.64 <.001
Median household income (< $40,000)

$40,000-%$59,999 1.34 1.23-146 <.001

>$60,000 1.90 1.74-2.06 <.001
Psychotherapy use 1.98 1.87-2.10 <.001
ED use 1.18 1.11-1.25 <.001
Medications prescribed (no)

Antidepressants 1.38 1.22-1.56 <.001

Antipsychotics 5.60 5.20-6.04 <.001

Anxiolytics, sedative/hypnotics 1.22 1.14-130 <.001

Mood stabilizers 0.77 0.72-0.81 <.001

Lithium 4.67 4.25-5.13 <.001

Stimulants 334 3.03-3.68 <.001
Behavioral comorbidity (no)

ADHD and other conduct disorders 0.68 0.60-0.76  <.001

Anxiety disorder 1.76 1.63-1.89 <.001

Bipolar disorder 3.24 3.05-345 <.001

Posttraumatic stress disorder 0.95 0.84-1.07 .368

Schizophrenia 1.67 1.57-1.78 <.001

Personality disorder 1.91 1.75-2.07 <.001

Traumatic brain injury and 0.72 0.60-0.85 <.0001

nonpsychotic mental disorders
due to brain damage

Alcohol use disorder 0.91 0.82-1.02 .105

Tobacco use disorder 0.66 0.60-0.72 <.001

Drug use disorders 0.97 0.89-1.06 .547

#Data are from 2014 to 2015 Medicare claims files.
Abbreviations: ADHD = attention-deficit/hyperactivity disorder,
ECT =electroconvulsive therapy, ED=emergency department.

maintenance ECT courses. A continuation/maintenance
course was composed of ECT sessions meeting the following
criteria: (1) there were at least 3 ECT sessions; (2) the ECT
sessions occurred 7 to 42 days following the last treatment of
an identified index course or the most recent continuation/
maintenance ECT session; and (3) the ECT session was not
part of the most recent or any subsequent index series of
ECT. An ECT series had to follow an index series of ECT to
be defined as a continuation/maintenance series.

To avoid truncation in this portion of the analysis, we
used a restricted cohort, excluding individuals whose first
documented ECT was before July 1, 2014, or after October
31, 2015. To characterize the quality of post-ECT care, we
calculated the proportion of patients who received post-
ECT follow-up treatment among those who received an
index course of treatment. We defined post-ECT follow-up
treatment as receiving either a continuation or maintenance
ECT course or starting a new psychotropic medication with
antidepressant properties (antidepressant, mood stabilizer, or
antipsychotic) sometime after start of index course up until
within 30 days of the last ECT session in an index course.

Analysis was conducted in Stata 15¢1 MP/6-Core (College
Station, Texas). We only analyzed data for individuals who
had continuous Medicare coverage during 2014-2015. This
study was approved by the Institutional Review Board at Yale
University.

RESULTS

In2014-2015, a total of 7,817 Medicare beneficiaries aged
65 years or older with continuous coverage had 1 or more
claim for ECT (Table 1). After adjusting for the sampling of
our dataset, we estimate that there were 1.89 million older
Medicare beneficiaries with a diagnosis of MDD during
this time period. Among older Medicare beneficiaries with
a diagnosis of depression in 2014-2015 and continuous
Medicare coverage, 0.41% received ECT during this time
period. We calculated an average annual rate using the
number of patients who received ECT in a given year by
the total number of patients with MDD in a given year.
This yielded an annual rate of 0.30% of older Medicare
beneficiaries with depression who received ECT.

Demographic Characteristics

Compared to older Medicare beneficiaries with depression
who did not receive ECT, those who received ECT were
younger and more likely to be male and non-Hispanic white
and live in zip code regions with higher median incomes
(Table 1). Those who received ECT were also less likely to live
in the South, West, and Midwest Census regions (reference:
Northeast). These differences persisted after controlling for
multiple covariates using a multivariable-adjusted analysis
(Table 2).

Clinical Comorbidities

Compared to older Medicare beneficiaries with
depression who did not receive ECT, those who received
ECT were significantly more likely to have psychiatric
comorbidities, most notably bipolar disorder, personality
disorders, and schizophrenia. They were also more likely to
have anxiety disorders, posttraumatic stress disorder, and
substance and alcohol use disorders. In addition, they had
slightly higher medical comorbidity burden, as evidenced by
a higher modified Elixhauser index score (Table 1).

Service Utilization

Compared to Medicare beneficiaries with depression
who did not receive ECT, those who received ECT were
significantly more likely to receive psychotherapy (ORs>4
for all), have emergency department visits for psychiatric
problems (OR=7.87), and have more outpatient visits for
psychiatric problems (not including ECT visits, Cohen
d=2.55).

Characterization of ECT Quality

Inpatient versus outpatient use. Most individuals (2,938;
71.2%) who received ECT began in the inpatient setting,
with approximately half (50.7%) receiving only inpatient
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Table 3. Characteristics and Quality of ECT Use (N=4,126)°

Variable Values
Initiated ECT as inpatient 2,938 (71.2)
Had additional outpatient ECT follow-up 1,449 (49.3)
Had no outpatient ECT 1,489 (50.7)
Initiated ECT as outpatient 1,188 (28.8)
Received <5 total ECT sessions 1,390 (33.7)
(84.8)

Received <5 total ECT sessions within 30 days 1,179/1,390 (84.8

Characterization of index course (N=2,493)

Had at least 1 index course of ECT 2,493 (60.4)
No. of ECT sessions per index course, mean (SD) 8.46 (3.11)
No. of ECT sessions per index course, median (IQR) 8 (6-10)
Days of index course, mean (SD) 22.59 (9.05)

Characterization of C/M course (N =840)
Had C/M course of ECT following an index course 840/2,493 (33.7)
No. of ECT sessions of C/M course, mean (SD) 4.19 (4.10)
No. of ECT sessions of C/M course, median (IQR) 3 (2-5)
Post-ECT follow-up care following first index course (N=2,493)
Had C/M course following first index course 705/2,493 (28.3)
Prescribed new psychotropic® with antidepressant 1,092/2,493 (43.8)
properties at initiation of or within 30 days
following completion of first index course

New antidepressant 763/2,493 (30.6)

New mood stabilizer 133/2,493 (5.3)

New antipsychotic 613/2,493 (24.6)
Had some form of post-ECT follow-up treatment 1,518/2,493 (60.9)

following first index course®

Values expressed as N (%) or n/N (%) unless otherwise noted. For analysis
of these characteristics and quality measures, to avoid truncation we did
not include individuals who received their first ECT in January-June 2014
or November-December 2015.

bWwe included antidepressants (except trazodone), mood stabilizers, and
antipsychotics.

This is defined as having a continuation/maintenance ECT course or
starting a new psychotropic medication with antidepressant properties
(antidepressant, mood stabilizers, or antipsychotic) within 30 days of the
last session of an index course of ECT.

Abbreviations: C/M = continuation/maintenance, ECT =electroconvulsive
therapy, IQR=interquartile range, SD = standard deviation.

ECT. Approximately one-third (33.7%) received ECT in
both inpatient and outpatient settings and 18.8% received
only outpatient ECT (Table 3).

Characterization of index and maintenance/
continuation courses and post-ECT follow-up. Of those who
received ECT, 60.4% received 1 or more index course, with
a mean number of 8.46 sessions per index course. Of those
who received an index course, 33.7% had a continuation/
maintenance course following any index course, with
a mean of 4.19 sessions per continuation/maintenance
course. Of those with an index ECT course, 60.9% had
some form of post-ECT follow-up mental treatment, either a
continuation/maintenance ECT course or a new medication
with antidepressant properties (antidepressant, mood
stabilizer, or antipsychotic medication).

Subtherapeutic ECT treatment. There were 1,390
older Medicare beneficiaries with continuous coverage
who received <5 ECT treatments, representing 33.7% of
the individuals who received any ECT during this time.
Compared to the individuals who received therapeutic
courses of ECT, those who received subtherapeutic courses
of ECT were more likely to be non-Hispanic black, less likely
to have received psychotherapy, less likely to have received
antidepressant medication, and more likely to have received

ECT Among Older Adults in the US

ECT only in an inpatient setting (Table 4). This pattern of
subtherapeutic ECT use was more common in the South
and Midwest than in the Northeast. After controlling
for other covariates, the strongest predictor of whether
patients received >5 ECT treatments was engagement in
psychotherapy (adjusted OR=1.43; 95% CI, 1.22 to 1.67;
Table 5).

DISCUSSION

Among elderly Medicare beneficiaries with depression,
an estimated 0.41% received 1 or more ECT sessions during
the study period. Recipients of ECT were younger, more
likely to be male, more likely to be white, and more likely
to live in a more affluent area compared to the general
population of Medicare beneficiaries with depression.
Among those who received ECT, approximately one-
third (33.7%) received 4 or fewer ECT sessions, likely
representing a subtherapeutic course, suggesting a need for
focusing on increasing the number of ECT treatments in
the management of older adults with MDD. There were few
patient-level demographic or clinical factors that predicted
who received subtherapeutic doses of ECT.

As compared to non-ECT patients, our finding that ECT
patients were more likely to be non-Hispanic white and
living in zip code regions with higher median incomes is in
line with findings of inpatient ECT treatment patterns from
over 20 years ago.'® The finding that ECT is less likely to be
used in the West has also been found in prior reports.!>!
This regional variation could be partly explained by
variations in legal statutes governing ECT. For example,
California has among the most stringent laws in this respect
and requires 3 physicians to document that the patient has
capacity to consent to the procedure.?

Our finding that 0.41% of elderly Medicare beneficiaries
with depression received ECT is in keeping with a prior
report of commercially insured individuals. Using the
MarketScan data, Wilkinson and colleagues'® reported
that fewer than 1% of adult individuals with depression
received ECT during the study period. The proportions
of individuals who received ECT from among those in a
Veterans Health Administration setting who are receiving
specialty mental health care are similarly low in local
(0.45%)*! and national (0.11%)'® databases. These reports
confirm the view that ECT is underutilized in community
practice. While defining an appropriate use of ECT is
challenging, given that treatment-resistant depression
comprises up to 35% of individuals with depression and that
ECT is the most effective treatment for this condition, ECT
use rates below 1% suggest that efforts may be warranted to
educate the public and professionals about effectiveness of
ECT. Reasons for underuse of ECT are likely multifaceted
and involve stigma, legal restrictions in some locales, the
risk of cognitive side effects, and the overall complexity of
administering ECT.?> Compared to prior reports,” our data
suggest that ECT use has decreased substantially in the last
20 years. However, formal analyses using the same dataset
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Table 4. Demographic and Clinical Characteristics by =5 ECT Claims Use Among Older
Adults With Major Depressive Disorder Who Used ECT?

<5ECT Claims =5 ECT Claims Bivariate Odds Ratio

Characteristic (n=1,390) (n=2,736) (95% CI)°
Setting of first ECT claim
Inpatient 1,026 (73.8) 1,898 (69.4) Reference
Outpatient 364 (26.2) 838 (30.6) 1.24 (1.08-1.44)***
Age
65-74y 819 (58.9) 1,615 (59.0) Reference
275y 571 (41.1) 1,121 (41.0) 1.00 (0.87-1.14)
Sex
Male 478 (34.4) 935 (34.2) Reference
Female 912 (65.6) 1,801 (58.8) 1.01(0.88-1.16)
Race/ethnicity
Non-Hispanic white 1,278 (91.9) 2,565 (93.8) Reference
Non-Hispanic black 52(3.7) 73 (2.7) 0.70 (0.49-1.00)
Other 44 (3.2) 80(2.9) 0.91 (0.62-1.32)
Region
Northeast 342 (24.6) 922 (33.7) Reference
Midwest 387 (27.8) 634 (23.2) 0.61 (0.51-0.73)*%**
South 519(37.3) 827 (30.2) 0.59 (0.50-0.70)***
West 141 (10.1) 353(12.9) 0.93(0.74-1.17)
Median household income
<$40,000 195 (14.0) 353(12.9) Reference
$40,000-$59,999 539(38.8) 971 (35.5) 1.00 (0.81-1.22)
>$60,000 639 (46.0) 1,373 (50.2) 1.19(0.97-1.45)
Service use: psychotherapy
Any service use 740 (53.2) 1,742 (63.7) 1.53 (1.35-1.75)***
Individual therapy 703 (50.6) 1,675 (61.2) 1.54 (1.35-1.75)***
Group/family 110(7.9) 279 (10.2) 1.32(1.05-1.66)*
Other 24(1.7) 66 (2.4) 1.40 (0.88-2.25)
Service use: no. of outpatient visits
Any, mean+SD 1249+88.6 151.8+£89.7 —0.30 (-0.37 to —0.24)°
Medical, mean+SD 80.1+71.8 78.8+68.8 —0.02 (-0.05-0.08)¢
Psychiatric, mean +SD 45.0+40.1 73.0+50.0 —0.60 (—0.66 to —0.53)¢
Service use: emergency department visit
Any 979 (70.4) 1,911 (70.0) 0.97 (0.84-1.11)
Medical 804 (57.8) 1,514 (55.3) 0.90 (0.79-1.03)
Psychiatric 480 (34.5) 1,085 (39.7) 1.24 (1.09-1.42)**
Medications prescribed
Any psychotropics 1,067 (76.8) 2,097 (76.6) 0.99 (0.85-1.16)
Antidepressants 1,018 (73.2) 2,027 (74.1) 1.33(0.92-1.91)
Antipsychotics 852 (61.3) 1,797 (65.7) 1.49 (1.23-1.81)%**
Anxiolytics, sedative/hypnotics 865 (62.2) 1,717 (62.8) 1.05 (0.87-1.26)
Mood stabilizers 515(37.1) 995 (36.4) 0.97 (0.83-1.12)
Lithium 161 (11.6) 349(12.8) 1.12(0.92-1.37)
Stimulants 140 (10.1) 294 (10.8) 1.08 (0.87-1.34)
Behavioral comorbidity
ADHD and other conduct disorders 87 (6.3) 203 (7.4) 1.20 (0.93-1.56)
Anxiety disorder 1,122 (80.7) 2,279 (83.3) 1.19(1.01-1.41)*
Bipolar disorder 695 (50.0) 1,481 (54.1) 1.18 (1.04-1.34)*
Posttraumatic stress disorder 92 (6.6) 186 (6.8) 1.03(0.79-1.33)
Schizophrenia 615 (44.2) 1,366 (49.9) 1.26 (1.10-1.43)*
Personality disorder 202 (14.5) 437 (16.0) 1.12(0.93-1.34)
Traumatic brain injury and nonpsychotic 36 (2.6) 71(2.6) 1.00 (0.67-1.50)
mental disorders due to brain damage
Alcohol use disorder 115 (8.3) 235(8.6) 1.04 (0.83-1.32)
Substance use disorder 182(13.1) 360 (13.2) 1.01(0.83-1.22)
Tobacco use disorder 219(15.8) 349 (12.8) 0.78 (0.65-0.94)**
Modified Elixhauser index score, mean +SD 16.3+11.9 16.2+11.5 —0.01 (—0.06-0.07)°

#Values expressed as n (%) unless otherwise noted. Data are from 2014 to 2015 Medicare claims files.
bstatistical significance: *<.05, **< .01, **#¥< 001.

‘Indicates Cohen d.

Abbreviations: ADHD =attention-deficit/hyperactivity disorder, ECT =electroconvulsive therapy.

and methodological approach across years are required to ~ might stop ECT after 4 or fewer ECT sessions: (1) patients
evaluate trends in ECT use. may have refused additional treatment, most likely due to

A substantial proportion (33.7%) of patients who received ~ side effects; (2) providers may have recommended cessation
ECT did not receive a therapeutic course of treatment  of treatment due to side effects or other untoward clinical
(defined as at least 5 ECT treatments within a 30-day  sequelae; or (3) logistical barriers including insurance
period). There are at least 3 potential reasons that patients ~ reimbursement, transition to outpatient care, transportation
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Table 5. Multivariable-Adjusted Analysis of Factors
Associated With =5 ECT Claims Use Among Older Adults With
Depression Who Used ECT?

Adjusted
Factor (Reference Group) Odds Ratio 95% Cl PValue
Setting of first session (inpatient)

Outpatient 1.24 1.04-1.47 .018
Age 1.00 0.99-1.01 .87
Gender (male) 0.98 0.84-1.16 844
Race/ethnicity (non-Hispanic white)

Non-Hispanic black 0.74 0.49-1.13 159

Other 0.75 0.49-1.16 204
Region (Northeast)

Midwest 0.59 0.48-0.72  <.001

South 0.61 0.50-0.73 <.001

West 0.90 0.68-1.17 423
Psychotherapy use 1.43 1.22-1.67  <.001
ED use 0.87 0.73-1.04 133
Medications prescribed (no)

Antipsychotics 141 1.15-1.74 .001

Lithium 1.05 0.85-1.30 .659
Behavioral comorbidity (no)

Anxiety disorder 1.04 0.85-1.27 738

Schizophrenia 1.22 1.04-1.43 016

Tobacco use disorder 0.76 0.62-0.94 012

aData are from 2014 to 2015 Medicare claims files.
Abbreviations: ECT =electroconvulsive therapy, ED =emergency
department.

barriers, or a lack of an available anesthesiologist may have
prevented further ECT therapy. Medicare claims data do
not permit examination of the reasons for the high rate
of subtherapeutic ECT dosing. In large clinical trials
of ECT, discontinuation rates have ranged from 4.7%
to 28.3% during the acute phase,®!7?*% though some
of these trials used a more conservative definition of
discontinuation before an adequate course of ECT. Notably,
our rate of 33.7% is comparable to discontinuation rates of
antidepressants in outpatient settings.?*?” After adjustment
for relevant covariates, the strongest predictor of receiving
5 or more ECT sessions in index course was engagement
in psychotherapy. This suggests that patients who received
psychotherapy may have been more engaged in care or it
might suggest that additional clinical attention in the form
of psychotherapy helps to reassure patients and encourage
them to continue ECT treatment.

To our knowledge, this is the first attempt to document
post-ECT follow-up care. Abrupt cessation of ECT
following treatment can lead to rapid relapse and return
of symptoms.?® Standards of care and ECT guidelines
emphasize that for those who achieve meaningful clinical
improvement following ECT, continuation and maintenance
treatment should be offered as either medication or
additional ECT.? In the Medicare population, 60.9% of
patients received either continuation/maintenance ECT
(28.3%) or a new psychotropic medication (43.8%). Because
claims data do not yield information on depression severity,
we are unable to contextualize these findings. Recent
results from the PRIDE study have shown improvements
in longer-term outcomes with continuation ECT and
pharmacotherapy compared to pharmacotherapy alone.*
In the Medicare ECT cohort, half of all patients received

ECT Among Older Adults in the US

ECT only in an inpatient setting. This suggests that a large
portion of ECT recipients do not receive or are not offered
ECT on a continuation/maintenance basis, as continuation/
maintenance ECT is challenging to provide on inpatient
units. Barriers to providing ECT on an outpatient basis
likely include billing structures, space requirements, need
for family/friends to provide transportation, and other
factors.??

Preliminary studies investigating barriers to ECT
implementation have identified several possible modifiable
barriers. For example, some providers have cited that a lack
of adequate space can restrain the expansion of existing
services.?? Despite the passage of the Mental Health
Parity and Addiction Equity Act, psychiatric services are
reimbursed at relatively low rates compared with services
provided by other specialties. Hence, ECT providers have
reported that, in a busy hospital setting, times allotted for
ECT can diminish if other, more profitable services have
higher patient volumes. Currently, the Center for Medicaid/
Medicare Services will not reimburse for ECT services
performed outside of a hospital setting (for instance, in
an outpatient, ambulatory surgical center), despite the fact
that ECT is reported to be among the safest procedures
involving general anesthesia with respect to peri-procedural
mortality.*"*2 The creation of billing codes for ECT outside
of hospital settings may allow for expansion of services,
shifting the space constraint to a “buyer’s market” and
allowing ECT practitioners to expand services when clinical
demand is high. Other potential approaches to enhancing
the implementation of ECT include modifying educational
curriculum requirements (currently, requirements for
ECT didactics among psychiatrists in training are limited),
reforms of legal restrictions, and education for the public
as well as for practicing psychiatrists who potentially refer
patients for ECT (“gatekeepers”).

The analyses presented here have several limitations.
First, claims data do not provide information concerning
symptom severity. It is therefore not possible to determine
the percentage of patients who received 4 or fewer
ECT treatment sessions achieved meaningful clinical
improvement. Second, due to our inability to gauge what
proportion of patients achieved meaningful clinical
improvement, it is difficult to contextualize the proper
proportion of patients who should have been offered
continuation/maintenance ECT. Third, our data did not
contain beneficiaries of the Medicare Advantage program,
which comprises approximately 30% of all Medicare
beneficiaries in the years examined. Finally, while our
findings suggest that ECT utilization rates have declined in
the last 20 years, formal analyses are required to evaluate
trends.

In sum, these national data confirm that ECT use,
even among geriatric patients with depression for whom
considerable evidence of efficacy exists, was rare. A large
proportion of older individuals who were treated with ECT
received subtherapeutic courses, and only 60% received
some post-ECT follow-up care. Quality improvement efforts
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could be directed’at improving the implementation of ECT
and ensuring adequate treatment courses and follow-up care.
Provider- and hospital-level variation in ECT course and
follow-up should be explored to identify factors associated
with high quality care. Improving these quality measures
and ensuring equitable and appropriate access to ECT in
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POSTTEST

To obtain credit, go to PSYCHIATRIST.COM (Keyword: August CME)
to take this Posttest and complete the Evaluation. A $10 processing fee is required.

1. Titusis a 68-year-old patient with treatment-resistant depression, and you judge
that he would probably be a good responder to electroconvulsive therapy (ECT).
However, he is very hesitant about receiving ECT, and you are worried that he might
drop out of therapy prematurely. Along with discussing his concerns, what could
you recommend for Titus that, according to this study, is the strongest predictor of
remaining in an acute course of ECT?

a. Antidepressant medication
b. Psychotherapy
c. Lithium
d. Anxiolytic medication
2. What is the proportion of elderly patients with depression who receive ECT,
according to this Medicare dataset analysis?
a. 5%
b. 10%
c. <0.5%
d. 2%
3. Which psychotropic medication is associated with an increased likelihood of greater
ECT use (=5 times) among older adults with depression who used ECT?
a. Antidepressant
b. Antipsychotic
¢. Mood stabilizer

d. Stimulant
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