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Purpose: To explore the prevalence of anhedonia (ANH) in major depressive disorder (MDD) and treatment expectation and
satisfaction among patients with MDD and physicians in the Asia-Pacific region.

Methods: This cross-sectional web-based survey was conducted in April-May 2023 among physicians and individuals aged >18 years
with self-reported physician diagnosis of MDD (9-item Patient Health Questionnaire [PHQ-9] score > 10) further stratified by
anhedonia as measured by the Snaith-Hamilton Pleasure Scale (SHAPS): MDD-ANH (SHAPS score > 2) and MDD non-ANH
(SHAPS score < 2). The study assessed the prevalence of anhedonia in MDD as well as the perspectives on the treatment of anhedonia
in MDD in terms of expectations and satisfaction among patients and physicians.

Results: The regional estimated prevalence of MDD was 16.1% where 52.5% of MDD respondents had ANH (SHAPS score >2).
Depressed mood, mental changes, and changes in sleeping patterns prompted MDD-ANH (n = 1448) or MDD non-ANH (n = 836)
respondents to seek medical consultation. Respondents with MDD-ANH (vs MDD non-ANH) reported significantly higher levels of
depression and anhedonia, longer treatment duration, and preferred switching their existing medications over adding additional
medications (all, p < 0.001). Over half of physicians (55.0%) were not treating anhedonia separately. Anhedonia-specific treatment
goals seemed important to all respondents, while avoiding suicidal ideation was significantly important to physicians. MDD-ANH
respondents reported in general the lowest level of satisfaction with treatment goals than MDD non-ANH and physician, with
“improvements in sexual satisfaction” being the treatment goal with the lowest level of satisfaction.

Conclusion: This first large-scale study conducted across the Asia-Pacific region provides a recent update on the prevalence of MDD
and anhedonia in MDD and highlights unmet needs in the current therapeutic landscape for anhedonia in MDD, emphasizing the need
for novel treatment.
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Introduction
Major depressive disorder (MDD) is estimated to affect 185 million individuals globally and accounts for 37.2 million
disability-adjusted life years." In Asia, the point aggregate prevalence of depression (1994-2014) (16.7%) is the second-
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highest among continents.” Country-wise epidemiological studies conducted across China,® Taiwan,* and other countries’
in Asia-Pacific have reported a lifetime prevalence of MDD of 1.2-5.8%; albeit using different diagnostic criteria.

Individuals with MDD commonly exhibit symptoms of anhedonia, altered behavioral and emotional processing, and
lowered mood.® Anhedonia (impaired capacity to experience pleasure and interest) is one of the core criteria for
depression diagnosis using the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5).

Patients with depressive disorders and anhedonia demonstrate higher suicidal ideation,” MDD severity,’ cognitive
deficits,'” prolonged persistence of depression,'' and poor psychological functioning.'? Moreover, treatments, such as
specific antidepressants and psychotherapy, may have a greater impact on depression-specific attributes than anhedonia-

13:1% resulting in poor prognosis in patients with anhedonia in MDD.'?

related symptoms

Emotional blunting is defined as the incapacity to experience both pleasant and negative emotions.'® The phenoty-
pical presentation of emotional blunting and anhedonia may be similar in a clinical setting; however, the neuromodula-
tions underlying each symptom are not the same.'’

To date, data on the epidemiology of MDD,* treatment patterns,'® and patient expectations and preferences'**° for
MDD treatment have been reported for individual countries from the Asia-Pacific region but not adequately explored on
a regional level. Hence, the present study aimed to estimate the prevalence and current treatment practices of anhedonia
in MDD patients; to understand physicians’ awareness towards emotional blunting; and to elucidate patients’ and
physicians’ perspectives towards anhedonia in MDD in terms of treatment satisfaction and expectations in the Asia-
Pacific region. The insights of this study could provide a more comprehensive understanding of the burden of anhedonia
in MDD and its therapeutic perspectives as well as inform the development of more effective treatment strategies to

optimize treatment outcomes and shared decision-making to manage anhedonia in MDD patients in Asia-Pacific.

Materials and Methods
Study Design and Data Source

This observational, cross-sectional, web-based self-reported survey was conducted in April-May 2023 across Australia,
China, Japan, Malaysia, South Korea, and Taiwan (Figure S1).

The survey was administered to eligible respondents in the general population (non-physicians) aged >18 years who
had met the inclusion and exclusion criteria, provided informed consent, and were subsequently screened for MDD and
anhedonia. The 20-30-minute survey questionnaire contained items on functioning, treatment satisfaction, and treatment
expectations and was administered to MDD respondents with or without anhedonia. The non-physician respondents were
recruited via opt-in databases with a similar gender and age group breakdown as the most recent nationwide census of
each country.

Eligible physicians were recruited via a local database of physicians/panels consolidated from various sources
through purposive sampling — Australian Health Practitioner Regulation Agency (AHPRA), JKT and hospital website
in China, Medical Database Provision Business (MDB) in Japan, National Specialist Register (NSR) in Malaysia, Health
Insurance Review & Assessment (HIRA) in South Korea, and hospital websites and public healthcare provider registries
in Taiwan. Physicians who completed the screener and provided consent were invited to complete a 15-minute
questionnaire on treatment satisfaction, treatment expectations, and emotional blunting.

The research was conducted according to Good Epidemiological Practices (GEP) and complied with the Declaration
of Helsinki. The study protocol received approval from Toukeikai Kitamachi Clinic ERB in Japan (approval number:
EJP09413) and exemption from the Pearl Institutional Review Boards of the remaining countries/territories (Australia,
China, Malaysia, South Korea, and Taiwan) according to 45 CFR 46.104(d)(2) Tests, Surveys, Interviews (IRB number:
023-0025).

Eligibility Criteria

Non-physician respondents aged >18 years without diagnosis of bipolar disorder or schizophrenia were further stratified
into MDD-ANH or MDD non-ANH groups: (i) MDD-ANH: respondents with a self-reported physician diagnosis of
MDD and self-reported experiencing MDD in the past 2 weeks based on 9-item Patient Health Questionnaire (PHQ-9)
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score >10°" and Snaith-Hamilton Pleasure Scale (SHAPS) score >2;**** (ii) MDD non-ANH: respondents with self-
reported physician diagnosis of MDD and self-reported experiencing MDD in the past 2 weeks based on PHQ-9 >10 and
SHAPS score <2 (Table S1).

The SHAPS score of >2 for determining anhedonia in MDD patients is a valid and reliable scale.”* >* Translated and
validated versions of SHAPS were administered in respective participating countries.”> 2® For Taiwan, no validated
version of SHAPS was available at the start of study, therefore SHAPS was translated by a certified native speaker
subject specialist of the local language (Traditional Chinese) and verified by a subject specialist. The translated SHAPS
was back translated to English to cross-check with the original validated English SHAPS version.

Physicians practicing as a psychiatrist with >3 years of clinical experience; spending >30% of the time in direct
patient care and treated >20 MDD patients in the past month were recruited for the study.

Study measures
Prevalence and severity of MDD and MDD-ANH
The prevalence of MDD and MDD-ANH was calculated based on PHQ-9 and SHAPS scores as follows:

Respondents who self — reported MDD diagnosis and scored PHQ — 9 > 10

P 1 f MDD =
revatenceo All eligible (non — physician) respondents

Respondents who met the MDD criteria with SHAPS > 2
All eligible (non — physician) respondents

Prevalence of MDD — ANH =

Sociodemographic and Health Characteristics

Sociodemographic and health characteristics, and severity of depression of MDD respondents with or without ANH were
included in the analysis. Physicians’ characteristics included country of residence, number of years of clinical experience,
percentage of time in providing direct patient care, patient caseload in the past month, and severity of anhedonia among
MDD patients.

Treatment journey
Depression-specific characteristics, time since depression diagnosis, treatment details and duration, number of days using
a prescription in the past month, and reasons for switching medications were included (Table S2).

Physicians’ Perspectives Towards Anhedonia

The physicians’ perspectives towards anhedonia were queried through the exploratory statements related to anhedonia.

The responses were collected on the 1-9-point Likert scale (1 = strongly disagree to 9 = strongly agree) (Table S3).
Physicians’ awareness and familiarity with emotional blunting were explored by collecting responses for “Whether

know the concept of emotional blunting in MDD (Yes/No)” and “Level of familiarity with the definition of emotional

blunting in MDD” (Not at all familiar; slightly familiar; somewhat familiar; moderately familiar; extremely familiar).

Current therapeutics used to manage anhedonia were also collected (Table S3).

Importance of Treatment Goals and Treatment Satisfaction

The perceived importance of treatment goals was assessed on a 1-5-point Likert scale (1-not at all important, 5-extremely
important) and the satisfaction with current treatments in achieving their treatment goals was measured on a 1-9-point
Likert scale (1-extremely dissatisfied, 9-extremely satisfied) among MDD respondents and physicians. Higher scores
indicate higher treatment importance or satisfaction (Table S4).

Statistical analyses

All study outcomes were analyzed descriptively. Continuous or discrete variables were reported as mean with standard
deviation (SD) and categorical variables as frequencies and percentages. Chi-square and independent-sample t-tests were
used to determine significant differences across subgroups (MDD-ANH vs MDD non-ANH) for categorical and
continuous variables, respectively.
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Age-, gender- and country-weighting factor was applied to all the responses to ensure regional representativeness.
Statistical analyses were conducted using SPSS version 29 (IBM) and/or R 4.2.2 and/or SAS 9.4.

Results

Prevalence of MDD with anhedonia
The regional estimated age-gender-country weighted prevalence of MDD was 16.1% (N = 6226). Anhedonia was
reported by 52.5% of MDD respondents (Table 1).

Respondent Characteristics

Respondents with MDD

A total of 2284 MDD respondents (MDD-ANH: n = 1448; MDD non-ANH: n = 836) completed the survey (Figure S1
and Table 2).

Respondents with MDD-ANH had a significantly higher level of depression (mean [SD] PHQ-9 score: 16.61 [4.5] vs
15.08 [4.1]; p < 0.001) and anhedonia (mean [SD] SHAPS score: 7.23 [3.3] vs 0.73 [0.8]; p < 0.001) compared to MDD
non-ANH respondents. Mean (SD) time since depression diagnosis was significantly longer for MDD-ANH than MDD
non-ANH (7.98 [8.4] vs 4.00 [7.0] years; p < 0.001) (Table 2).

Physicians’ Characteristics

The characteristics of the 340 physicians who completed the survey are described in Table S5. Physicians had an average
of 16.77 (8.5) years of clinical experience and had seen an average of 129.22 patients with MDD in the past month.
Physicians reported that 49.5% of their MDD patients had anhedonia.

Treatment Journal of Respondents with MDD

The top three symptoms prompting medical consultation were the same for MDD-ANH and MDD non-ANH, but at
significantly different proportions: depressed mood or other emotional problems (79.3% vs 68.6%), mental changes
(55.7% vs 44.3%), and changes in sleeping pattern (47.0% vs 56.2%) (p < 0.05 for all) (Table 3).

Table 1 Country, Age, and Gender Weighted Prevalence of Respondents with Major Depressive
Disorder (MDD) Measured Using 9-Item Patient Health Questionnaire (PHQ-9) and Anhedonia as
Measured by 14-Item Snaith-Hamilton Pleasure Scale (SHAPS)

Variables Total Survey Sample | Total MDD Sample | Total Anhedonia Sample

N=38623 n=6226 n=3271

n (%) n (%) n (%)

PHQ-9
No Depression (0—4) 24,403 (63.2) 0 (0.0 0 (0.0
Mild (5-9) 5417 (14.0) 0 (0.0 0 (0.0
Moderate (10-14) 3864 (10.0) 2278 (36.6) 919 (28.1)
Moderate-Severe (15-19) 2697 (7.0) 2104 (33.8) 1076 (32.9)
Severe (20-27) 2242 (5.8) 1844 (29.6) 1277 (39.0)
Presence of MDD? 6226 (16.1) 6226 (100.0) 3271 (100.0)
SHAPS®
0 1290 (3.3) 1290 (20.7) 0 (0.0
1-2 653 (1.7) 653 (10.5) 0 (0.0)
Presence of Anhedonia (23) 3271 (8.5) 3271 (52.5) 3271 (100.0)

Notes: *Respondents were classified under MDD if they reported Moderate Depression or greater (PHQ-9 2 10) and a self-
reported physician diagnosis of depression. "SHAPS was surveyed among respondents with Moderate Depression or greater and
a self-reported physician diagnosis of depression. Prevalence weights were produced using UN population estimates for Australia,
China, Japan, Malaysia, South Korea, and Taiwan.

Abbreviations: ANH, anhedonia; PHQ-9, 9-item Patient Health Questionnaire; MDD, major depressive disorder; SHAPS, [4-item
Snaith-Hamilton Pleasure Scale.
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Table 2 Demographic Characteristics of Respondents with Major Depressive Disorder
(MDD) with or without Anhedonia (ANH)

Variables MDD-ANH | MDD non-ANH
n=1448 n=836

Country, n (%)

Australia 241 (16.6) 156 (18.7)
China 234 (16.2) 163 (19.5)
Japan 307 (21.2) 54 (6.5)

Malaysia 214 (14.8) 186 (22.3)
South Korea 260 (18.0) 119 (14.2)
Taiwan 192 (13.3) 158 (18.9)

Sex, n (%)

Male 691 (47.7) 329 (39.4)

Female 757 (52.3) 507 (60.7)

Education, n (%)

Primary school 5(0.4) 5 (0.6)
Secondary school 94 (6.5) 6l (7.3)
Senior secondary school 272 (18.8) 130 (15.6)
Vocational Education and Training 191 (13.2) 83 (9.9)
University 739 (51.0) 463 (55.4)
Graduate school or above 130 (9.0) 85 (10.2)
No school 1 (0.1) 1 (0.1)
Others 13 (0.9) 6 (0.7)
Decline to answer 3(0.2) 2 (0.2)

Age Category, n (%)

18 to <25 148 (10.2) 113 (13.5)
25 to <35 458 (31.6) 287 (34.3)
35 to <45 396 (27.4) 253 (30.3)
45 to <55 264 (18.2) 107 (12.8)
55 to <65 125 (8.6) 52 (6.2)
65 and older 57 (3.9) 24 (2.9)

CCI Score Categories, n (%)

0 803 (55.5) 442 (52.9)
| 272 (18.8) 111 (13.3)
2 143 (9.88) 83 (9.9)
3+ 230 (15.9) 200 (23.9)
(Continued)
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Table 2 (Continued).

Variables MDD-ANH | MDD non-ANH
n=1448 n=836

Depression Severity, mean (SD)

PHQ-9 score™” 16.61 (4.5) 15.08 (4.1)
SHAPS score®” 723 (3.3) 0.73 (0.8)
Time Since Depression diagnosis (years), mean (SD)* 7.98 (8.4) 4.00 (7.0)

Note: *P<0.001.

Abbreviations: ANH, anhedonia; MDD, major depressive disorder; CCl, Charlson comorbidity index; PHQ-9, 9-item Patient
Health Questionnaire; SD, standard deviation; SHAPS, Snaith-Hamilton Pleasure Scale. *PHQ-9 (range 0 to 27); a higher score
indicates more severe depression. Scores of 5, 10, |5, and 20 represent cutoffs for mild, moderate, moderately severe, and
severe depression, respectively. ®SHAPS (range 0 to 14); a higher score indicates higher levels of anhedonia.

Table 3 Country, Age, and Gender Weighted Depression-Specific Characteristics and Treatment Patterns of Respondents
with Major Depressive Disorder (MDD) with or Without Anhedonia (ANH)

Variable MDD-ANH MDD non-ANH p-value
n=1193 n=743

Depression Characteristics

Depression Symptoms Prompting Diagnosis®, n (%)

Depressed mood and other emotional problems 946 (79.3) 510 (68.6) 0.0048
Mental changes 665 (55.7) 329 (44.3) 0.0081
Sleep pattern changes 561 (47.0) 418 (56.2) 0.0329
Social problems 377 (31.6) 161 (21.7) 0.0119
Eating pattern changes 331 (27.8) 217 (29.3) 0.6970
Physical problems 301 (25.2) 206 (27.7) 0.5101
None of these 10 (0.9) 9 (1.3) 0.5719
Diagnosing HCP?, n (%)
Psychiatrist 560 (46.9) 226 (30.5) <0.0001
Psychologist 476 (39.9) 301 (40.6)
General Practitioner / Family Practitioner 95 (8.0) 160 (21.5)
Neurologist [No Japan] 34 (2.8) 34 (4.5)
General Internist / Internal medicine physician [China, Japan only] 16 (1.3) 18 (2.5)
Other 13 (1.1) 4 (0.5)
Duration of Treatment in Months, mean (SD) 36.76 (44.7) 25.22 (28.2) 0.0002

Prescription Use

Current Prescription Use for Depression, n (%)

Yes 735 (61.6) 498 (67.1) 0.1844
No 458 (38.4) 245 (32.9)
Current Use of Multiple Prescriptions for Depression®, n (%) n=735 n=498
Yes 303 (41.3) 276 (55.4) 0.0087
No 432 (58.8) 222 (44.6)
Prescribing multiple prescriptions for depression®, n (%)
Psychiatrist 616 (83.9) 303 (60.9)
General Practitioner / Family Practitioner 97 (13.2) 173 (34.8) <0.0001
General Internist / Internal medicine physician [CHINA, JAPAN ONLY] 17 (2.4) 21 (42)
Other 4 (0.6) 1 (0.2)
(Continued)
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Table 3 (Continued).

Variable MDD-ANH MDD non-ANH p-value
n=1193 n=743

Prior Depression Medication Use®, n (%)

Yes 232 (31.7) 317 (63.6) <0.0001
No 503 (68.4) 181 (36.4)

Current Medication Replaced or Added to Previous Medication, n (%)
Replaced my existing medication, treatment or therapy 129 (55.8) 117 (36.9) 0.0005
Added on to my existing medication, treatment or therapy 95 (41.0) 198 (62.6)
Not sure 7 (3.1) 2 (0.5)

Reasons for Switching, n (%) n=129 n=117
Doctor’s recommendation 86 (66.7) 99 (85.0) 0.0552
To reduce side effects 57 (44.1) 53 (45.3) 0.9146
| was not responding to the previous treatment 55 (42.4) 19 (16.2) 0.0116
The dosing of the current treatment is more convenient 38 (294) 18 (15.7) 0.1702
The form or mode of administration is more convenient 27 (20.6) 1 (0.8) <0.0001
Lower cost 21 (15.9) 21 (17.6) 0.8428
Others 2 (1.7) 0 (0.1) 0.0004

Notes: *Asked of those reporting a depression diagnosis who answered all questions in the depression module (MDD-ANH, MDD non-ANH). ®Asked of those
reporting having experienced depression in the past |2 months who are taking a prescription medication (MDD-ANH, MDD non-ANH). In cases where there
were different providers prescribing the medications within a group, the following hierarchy was used: Psychiatrist > GP > General Internist/Internal Medicine
Physician > other.

Abbreviations: ANH, anhedonia; HCP, healthcare provider; MDD, major depressive disorder; SD, standard deviation.

Similar proportions of respondents with MDD-ANH (61.6%) and MDD non-ANH (67.1%) had a current prescription
for depression. The mean duration of treatment was longer for MDD-ANH than MDD non-ANH (36.76 vs 25.22 months;
p = 0.0002). Compared to MDD-ANH respondents, a significantly higher proportion of MDD non-ANH respondents
were on multiple prescriptions for depression (41.3% vs 55.4%; p = 0.0087); primarily, prescribed by psychiatrists for
MDD-ANH (83.9%) and MDD non-ANH (60.9%) (Table 3). A significantly lower proportion of respondents with MDD-
ANH (vs MDD non-ANH) had prior depression medication use (31.7% vs 63.6%; p < 0.0001).

More MDD-ANH respondents than MDD non-ANH switched their existing medications (55.8% vs 36.9%), instead of
adding on additional medications (41.0% vs 62.6%) (p = 0.0005) (Table 3). There is a significantly higher proportion of
MDD-ANH respondents who switched (42.4% vs 16.2%) because they were not responding to the previous treatment.

Physician’s Perspectives Towards Anhedonia in MDD

Over half of the physicians (55.0%) stated that they did not focus on treating anhedonia separately from MDD
(Figure 1A). The majority of physicians (92.7%) were aware of the concept of emotional blunting in MDD, whereas
three-quarters were extremely (28.6%) or moderately (46.4%) familiar with the definition of emotional blunting
(Figure 1B). Physicians moderately-strongly agreed (mean [SD] score: 7.86 [1.16]) with the definition of anhedonia
and moderately agreed with nearly all statements on anhedonia (Figure 1C). Physicians moderately-strongly agreed that
it is important to diagnose (mean [SD] score: 7.35 [1.41]) and treat anhedonia (mean [SD] score: 7.61 [1.28]) in MDD
patients. However, physicians were neutral on the statement that anhedonia is difficult to diagnose in MDD patients
(Figure 1C).

The three most commonly prescribed classes of therapeutics included serotonin-norepinephrine reuptake inhibitors
(SNRIs) (94.9%) followed by selective serotonin reuptake inhibitors (SSRIs) (85.6%), and dopamine norepinephrine
reuptake inhibitors (DNRIs) (74.9%) to treat MDD-ANH (Figure 2A). Physicians were moderately satisfied (>6 on the
1-9-point satisfaction scale) with commonly recommended classes of therapeutics, whereas 7 out of 11 classes received

a below-moderate level of satisfaction (<6 on the satisfaction scale) (Figure 2B).
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A) Perspecti istinction of ia from MDD B) Awareness and level of familiarity with emotional blunting

When HCP treats MDD-ANH (N=340) Whether know the concept of Yes _ 92.7%

emotional blunting in MDD
(N=340) No 7.4%
55.0%

Not at all familiar 0.0%

Do not focus on treating anhedonia separately from non-
anhedonic symptoms for MDD-ANH

Slightly familiar |l 5.4%

Level of familiarity with
definit i

of famili 9
blunting in MDD ameiar 19.7%

Focus on treating anhedonia separately from non-
anhedonic symptoms for MDD-ANH

(n=315)
Moderately familiar - 46.4%
Extremely familiar - 28.6%
C) Physicians' perspecti hedonia in MDD
Neither

Strongly Agree nor Strongly

Disagree Disagree Agree

1 2 3 4 5 6 7 8 9

Statements related to anhedonia (mean) sp

Anhedonia is defined as the markedly diminished
interest or pleasure in all, or almost all, activities most of 1.16
the day, nearly every day 7.86
Currently, there is an inconsistent conceptualization and
therefore, a lack of both an accurate and consistent
definition of anhedonia in MDD

Overall, there is clinical value and importance in
defining MDD with anhedonia as a subtype of MDD

Anhedonia is a core symptom of MDD

Itis difficult o diagnose anhedonia in MDD patients in

clinical practice

Itis difficultto treat anhedonia in MDD patients in

clinical practice

Itis important to diagnose anhedonia in my MDD

patients.

Itis important to treat anhedonia in my MDD patients

MDD patients with anhedonia require different

treatments vs. MDD patients without anhedonia
treatments impr in

When ympte
MDD patients with anhedonia, their anhedonic and non-
anhedonic symptoms improve alongside each other

Anhedonia is very similar to melancholia

Figure | Physicians’ perspectives towards anhedonia in major depressive disorder (MDD) and emotional blunting. (A) Physician’s perspectives towards treatment
distinction of anhedonia from MDD. (B) Physicians’ awareness and level of familiarity with emotional blunting. (C) Physicians’ perspectives towards anhedonia in MDD.
Abbreviations: ANH, anhedonia; HCP, healthcare provider; MDD, major depressive disorder; SD, standard deviation.

Treatment Goals and Satisfaction for MDD-ANH: MDD and Physician Respondents
Improved sleep quality (mean [SD] scores: 3.95 [0.79], 4.00 [0.86], 4.09 [0.88]), control depressed mood (mean [SD]
scores: 4.12 [0.80], 3.98 [0.90], 4.01 [0.85]) and reduced psychological anxiety (mean [SD] scores: 4.06 [0.77], 3.99
[0.87], 3.94 [0.82]) were equally important to respondents with MDD-ANH, MDD non-ANH, and physicians, respec-
tively. Avoiding suicidal ideation (4.29 [0.85]) was a significantly important goal for physicians compared to respondents
with MDD-ANH (3.88 [1.01]) and MDD non-ANH (3.86 [1.04]); (p < 0.0001 for both) (Figure 3A).

Respondents with MDD-ANH (range of mean scores: 5.77-6.42) reported the lowest satisfaction on the majority of
treatment goals followed by physicians (range of mean scores: 5.24—6.94), whereas respondents with MDD non-ANH
reported moderate level of satisfaction on all treatment goals (range of mean scores: 7.16—7.38) on the 1-9 satisfaction
scale (Figure 3B). Respondents with MDD-ANH reported lower level of satisfaction for control depressed mood (6.18
[1.57] vs 6.79 [1.35]), reduced psychological anxiety (6.16 [1.56] vs 6.85 [1.36]), regained appetite (6.36 [1.40] vs 6.75
[1.34]), and improved sleep quality (6.24 [1.58] vs 6.94 [1.43]) compared to physicians (p < 0.0001, for all). Both
respondents with MDD-ANH (5.77 [1.65]) and physicians reported the least level of satisfaction with the improvement in
sexual satisfaction (5.24 [1.82]) among others.

Discussion

To the best of our knowledge, this is the first large-scale study to report the epidemiology of anhedonia in MDD in the
Asia-Pacific region. This cross-sectional, web-based study estimated the prevalence of anhedonia in MDD and evaluated
treatment patterns and perspectives in terms of treatment goals and satisfaction among MDD respondents with or without
anhedonia and physicians. Consistent with previous studies, MDD-ANH respondents had significantly higher PHQ-9
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A) Drug class physicians consider prescribing to treat MDD-ANH (N=340)2

SNRIs 94.9%
SSRI 85.6%
DNRIs

Serotonin modulators

TeCA

TCA

B) Level of satisfaction with pharmaceutical treatment classes for anhedonia treatment®

Rating 1-9

Pharmaceutical Treatment Classes (mean) 450 500 550 6.00 650 7.00 7.50 8.00 SD
SSRI (e.g., escitalopram, citalopram, sertraline) 6.47 1.56
SNRI (e.g., duloxetine, venlafaxine, desvenlafaxine) 6.87 1.32
TCA (e.g., imipramine) 1.93
TeCA (e.g., mirtazapine, amoxapine, maprotiline) 1.80
DNRIs (e.g., bupropion) 1.58
Serotonin modulators (e.g., vortioxetine, nefazodone) 1.57
Norepinephrine-serotonin modulators (e.g., viloxazine) 1.80
Anticonvulsants (e.g., carbamazepine, lamotrigine) 1.92
Atypical antipsychotics (e.g., aripiprazole, amisulpride) 1.67
Benzodiazepines (e.g., alprazolam, diazepam) 2.02
Melatonin receptor agonists (e.g., agomelatine) 1.84

——HCP (n=340)

Figure 2 Therapeutics considered for the treatment of anhedonia by physicians. (A) Drug classes that physicians considered prescribing to treat anhedonia in MDD
patients. (B) Physicians’ perceived level of satisfaction towards the different pharmaceutical treatment classes for anhedonia treatment on a scale of 1-9, where |=least
satisfied and 9=most satisfied. *Drug class HCP considers prescribing to treat MDD-ANH. ®Level of satisfaction with pharmaceutical treatment classes (scale 1-9,
I-extremely dissatisfied, 9-extremely satisfied).

Abbreviations: ANH, anhedonia; MDD, major depressive disorder; SD, standard deviation; DNRIs, Dopamine norepinephrine reuptake inhibitors; SNRIs, Serotonin-
norepinephrine reuptake inhibitors; SSRI, Selective serotonin reuptake inhibitors; TCA, Tricyclic antidepressants; TeCA, Tetracyclic antidepressants.
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A) Importance of treatment goals?

Rating 1-5 so
MDD- MDD
Statements (Mean) 3.00 320 340 360 380 4.00 420 440 460 480 5.00 o T m
Control depressed mood (e.g., sadness) 3989 4.01-4.12 0.80" 0.90 0.85
Reduce psychological anxiety _—4.06 "
(e.g., feeling irritable and worried) X 3.99 0.77 0.97 0.82
Regain appetite 34 305 097" 085 0.81
Improve sleep quality 4.09 0.79" 0.86 0.88
3.81 —\3<86 2.00
Red the feeli f fati 3. 0.87 0.84 0.80
educe the feeling of fatigue 367 %295
Regain interest in hobbi . .
egain interest in hobbies 4.29 0.83 0.85 0.83
Avoid having suicidal thoughts 101 1.04 0.85
Improve productivity at work, school, and home
(e.g., household chores) 0.85 083 i
Restore normal social function (i.e., participate and enjoy
relationships with family, and friends) 087 0.84 0.79
Have positive emotions (e.g., optimism) 0.82 0.89 0.89
Regain self-esteem 3.38.45 0.89 0.86 0.81
Improve sexual satisfaction 1.13 0.99"" 0.92
Increase attention span 0.81 0.86""" 0.88
P 3.70
MDD-ANH MDD non-ANH —e—Physicians
B) Satisfaction of treatment goals®
Rating 1-9 so
MDD- MDD
Statements (Mean) 450 4.90 530 570 6.10 6.50 6.90 7.30 7.70 8.10 8.50 8.90 ANH non-ANH m
Control depressed mood (e.g., sadness) 6.18 6.79 7.38 1.57"* 1.19"" 1.35
(e.g., feeling irritable and worlried) 6.16 6.85" 7.31 1.56™ 1207 1.36
peoairipretite 6.36 6.75 7.26 140 198" 134
Improve sleep quality 6.24 6.947.25 1.58"* 1.27""" 1.43
Reduce the feeling of fatigue 6.06 6.19 7.20 1.58 1.32"" 1.69
Regain interest in hobbies 6.01 6.17 7.27 1.64 115" 1.63
Avoid having suicidal thoughts 6.55 7.30 1.56 1.30"" 1.64
Improve productivity at work, school, and home 6.31 718 1.48 1.24 1.50
(e.g., household chores)
Restore normal social function (i.e., participate and enjoy AR
relationships with family, and friends) 6.33 7.28 1.67 1.23 1.58
Have positive emotions (e.g., optimism) 7.32 1.58 1.18™" 1.57
Regain self-esteem 7.34 1.58 1.22"" 1.82
Improve sexual satisfaction 5.24 7.16 1.65™" 1.35"" 1.82
Increase attention span m\i 6.19 7.33 1.54 118" 1.63

MDD-ANH MDD non-ANH —e—Physicians

Figure 3 Importance and satisfaction of treatment goals among major depressive disorder patients with anhedonia (MDD-ANH), major depressive disorder patients
without anhedonia (MDD non-ANH), and physicians. (A) Perceived importance of treatment goals among MDD-ANH, MDD non-ANH and physicians based on a scale of
1-5 where |=least important and 5=most important. (B) Perceived satisfaction on treatment goals towards current therapeutics among MDD-ANH, MDD non-ANH, and
physicians on a scale of 1-9 where |=least satisfied and 9=most satisfied. *Level of importance of treatment goals (scale |-5, |-not at all important, 5-extremely important).
bLevel of satisfaction with treatment goals (scale 1-9, I-extremely dissatisfied, 9-extremely satisfied). T-test: MDD-ANH vs physicians — *p<0.05, **p<0.001; MDD non-
ANH vs HCP —"""p<0.001.

Abbreviations: ANH, anhedonia; MDD, major depressive disorder; SD, standard deviation.

scores than MDD non-ANH, indicating greater severity of depression.®® Physicians agreed of the need to diagnose and
treat anhedonia distinctly from MDD even though 55.0% of the physicians did not focus on treating anhedonia separately
from MDD in our study. The transdiagnostic trait of anhedonia (as a symptom of MDD and schizophrenia),” and lack of
approved antidepressants>® and distinct treatment guidelines for anhedonia in MDD make the diagnosis and treatment

further challenging.
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The majority of physicians reported moderate level of satisfaction with commonly prescribed classes and a below-
moderate level of satisfaction for the majority of current treatment classes. Treatment goals specific to anhedonia seemed
(very) important to all respondents, whereas avoiding suicidal ideation was more important to physicians than MDD-
ANH respondents.

Prevalence of anhedonia among respondents with MDD (52.5%) estimated in this study is within the range reported
previously across the US,*' China,*® and Canada.’® A study that assessed the possibility of different ways of meeting
DSM-5 criteria reported that about 82% of the patients with MDD had “loss of interest or pleasure”.’! Another study
reported that 43% of MDD patients in China were anhedonic as per SHAPS cut-off score >2.*% Overall, the prevalence
estimated in this study reflects real-world observations of physician diagnosis of anhedonia among MDD patients.

Respondents from both groups (MDD-ANH and MDD non-ANH) cited the same symptoms which prompted them to
seek medical consultation. These findings are in tandem with prior studies reporting these as bothersome symptoms by
MDD patients.”’>* Additionally, MDD-ANH respondents had longer mean time since diagnosis of depression compared
to MDD non-ANH respondents, which could hint at chronic depression or a greater disease severity™ or that anhedonia
persisted despite the treatment’ among MDD-ANH respondents. Additionally, anhedonia has been reported as
a prognostic indicator of a longer recovery time and few depression-free days.'> These findings potentially suggest
inadequate management of their conditions within this study population.

Literature suggests that a combination of antidepressants for severe cases of depression or non-responders results in
clinically superior outcomes.*® In this study, a significantly lower proportion of MDD-ANH respondents were receiving
multiple prescriptions. This could be attributed to the higher proportion of MDD-ANH respondents (vs MDD non-ANH)
switching their existing medication compared to those adding other medications which have been observed in this study.
Notably, a higher proportion of MDD-ANH respondents cited non-responsiveness to previous treatment than MDD non-
ANH respondents for changing their medication regimen. Collectively, the findings support the hypothesis that patients
with depressive disorders exhibiting anhedonia are not responsive to conventional treatments, thus prompting treatment
switches instead of add-ons.*” This indicates a need for targeted treatments to manage anhedonia in MDD patients.

Notably, at least one-quarter of physicians were unfamiliar with the distinctive concept of emotional blunting.
Although emotional blunting is commonly confused with anhedonia due to overlapping clinical presentations, the
symptoms are not identical.>® A survey among depressed patients and physicians reported that the physicians tend to
underestimate the impact of emotional blunting on treatment discontinuation and daily functioning of patients compared
to patients perspectives.®™ Therefore, it is important that physicians diagnose and manage emotional blunting distinctly
from anhedonia.

In this study, a large proportion of physicians (85.6%) had prescribed SSRIs (a first-line antidepressant) to manage
anhedonia in MDD. This contrasted with existing literature suggesting that first-line antidepressants might not be
effective for anhedonia treatment, and rather a variety of different novel antidepressants (agomelatine, ketamine, and
vortioxetine) could be considered.’®*”° Due to the lack of specific recommendations or approved antidepressants®° for
anhedonia management within MDD, physicians in this survey might have prescribed these antidepressants as treatments
for MDD. As conventional antidepressants and psychotherapy have demonstrated higher efficacy for treating depression-

specific symptoms than anhedonia-specific symptoms,'*'*

recent interventions should focus on targeting anhedonia-
specific symptoms which could prompt personalized treatment.*

The treatment goal considered most important differed between MDD-ANH (control depressed mood), MDD non-
ANH (improve sleep quality), and physicians (avoid suicidal ideation). A qualitative study reported that for both, patients
and physicians, goal-setting was very important to boost treatment outcomes.*’

The lowest satisfaction for the majority of treatment goals was reported by MDD-ANH respondents; likely owing to
the association of anhedonia with poor prognosis'” and non-response and non-remission among individuals with MDD.*!
Respondents with MDD-ANH perceived lower level of satisfaction for controlling depressed mood, reducing psycho-
logical anxiety, regaining appetite, and improving sleep quality than physicians. Conversely, physicians were least
satisfied with improvement in the sexual satisfaction and regained self-esteem. Sexual satisfaction was commonly
perceived to the lowest by both MDD-ANH and physicians. The prominent feature of anhedonia “lack pleasure/
satisfaction after receiving rewards” and higher usage of SSRIs that ebb the neural processing of rewarding stimuli
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could be related to inadequate treatment response™>*? resulting in lower levels of satisfaction. Therefore, shared decision-

19

making incorporating patients’ perspectives, = careful patient monitoring, and assessing potential predictors (socio-

demographic and clinical variables, genetic factors) to propose the personalized antidepressant treatment for MDD
patients is necessary.>’

The study has some limitations. We may have included a subset of patients with atypical depression since it also includes
overlapping symptoms of increased appetite, hypersomnia, and rejection sensitivity. As this is a web-based survey study,
respondents without internet access or comfort with the online administration, institutionalized patients, elderly people, and
those with severe comorbidities and disabilities may have been under-represented. This study was conducted among
individuals with a self-reported physician diagnosis of MDD and self-reported responses to PHQ-9 and SHAPS, verification
could not be performed, and the findings may not be generalizable to individuals with specific subtypes of MDD or other
mental health disorders with anhedonia. A causal inference cannot be elucidated owing to recollection bias created by the self-
reported nature of the study; however, necessary measures were taken to minimize intentional false reporting.

Conclusion
Overall, about half of patients with MDD in Asia-Pacific were found to have anhedonia, indicating a high prevalence of
anhedonia in MDD. The study provided insights into the characteristics of anhedonia and highlighted the key unmet needs,
specifically, in terms of the current therapeutic landscape for anhedonia from the perspectives of both patients and physicians.
The findings implied that the presence of anhedonia in MDD may lead to poorer outcomes seen from higher levels of
depression and anhedonia, and longer treatment duration among MDD individuals with anhedonia than MDD individuals
without anhedonia. While physicians had agreed that it was important to treat anhedonia in MDD patients, about half of
physicians did not focus on treating anhedonia separately from MDD. Furthermore, MDD individuals with anhedonia
had reported the lowest satisfaction for the majority of treatment goals, especially with sexual satisfaction improvement
being the lowest for both MDD individuals with anhedonia and physicians. Collectively, the findings underscored the
need for shared decision-making and novel specific treatments.
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