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Purpose: Currently, no therapeutic antidepressants are approved for pediatric patients with major depressive disorder (MDD) in 
Japan. In addition, few longitudinal studies have been conducted in Japan on antidepressant prescriptions for children and adolescents 
with MDD. The purpose of this study is to clarify the actual pharmacotherapy for child and adolescent patients with MDD during fiscal 
year (FY) 2010–FY2017.
Patients and Methods: We investigated trends in the prescription of antidepressants and concomitant psychotropic drugs for child 
and adolescent patients aged ≤18 years with MDD from FY2010 to FY2017 using a large-scale Japanese health insurance claims 
database.
Results: From FY2010 to FY2017, the database recorded claims for an average of 443,977 patients annually. Antidepressant 
prescriptions increased year by year, with particularly large increases in the 13–18 age group (4.72/1000 persons in FY2010; 6.14/ 
1000 persons in FY2017). By drug class, a higher proportion of selective serotonin reuptake inhibitors, especially sertraline and 
escitalopram, were prescribed in any given FY, with an increasing trend in the 13–18 age group (2.64/1000 persons in 2010, 3.55/ 
1000 persons in 2017). However, the overall antidepressant prescription rate among patients with MDD declined gradually, 
particularly among those in the 13–18 age group (68.7% in FY2010, 57.0% in FY2017).
Conclusion: The rate of child and adolescent patients prescribed antidepressants increased, while the antidepressant prescription rate 
among child and adolescent patients with MDD declined, indicating that Japanese physicians have become more cautious about the 
use of antidepressants. It is critical to generate new clinical data on the efficacy and safety of antidepressants for Japanese child and 
adolescent patients with MDD and to consider the development of additional pediatric indications for antidepressant therapy.
Keywords: depression, pediatric, prescribed drug, trend, psychotropic drug, longitudinal study

Introduction
Classically, it was believed that there was no depression in children and adolescents that could be diagnosed using the 
same criteria used for adults. However, since the late 1970s, it has become clear that some depression in children and 
adolescents meets the adult diagnostic criteria.1 Major depression disorder (MDD) was introduced as a new diagnostic 
category in 1980, and the diagnostic criteria have since been revised. According to the definitions in the DSM-IV-TR and 
DSM-5, MDD is diagnosed when a cluster of symptoms—including depressed mood or loss of interest or pleasure 
lasting at least 2 weeks—is accompanied by a required number of additional symptoms such as changes in appetite, sleep 
disturbances, fatigue, reduced concentration, feelings of guilt, and suicidal ideation.2,3

Previous epidemiological studies have suggested that the prevalence of first-episode MDD rises rapidly from around 
age 12, and from that point onward, the prevalence of depressive episodes approaches that seen in adults.4,5 In the United 
States, the 12-month prevalence of major depressive episodes in adolescents aged 12–17 years increased from 8.7% in 
2005 to 11.3% in 20146 and 15.8% in 20197 based on National Surveys on Drug Use and Health. Meanwhile, in Japan, 
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the point and lifetime prevalence of depression among adolescents aged 12–14 years are reported to be 4.9% and 8.8%, 
respectively.8 The number of patients with mood disorders (including depression) among children and adolescents in 
Japan also tended to increase year-on-year, especially in the 15–19 age group, and has increased greatly since the 
beginning of the 2000s.9

In Japan, the annual number of suicides exceeded 30,000 in 1998, peaked in 2003, and then tended to decline to 
below 22,000 by 2022. The downward trend was more pronounced in the older age groups. However, the number of 
suicides among adolescents has remained unchanged,10 and suicide is the leading cause of death among children and 
adolescents in Japan. The situation, along with the increasing number of patients with psychiatric disorders related to 
suicide, including depression, are critical issues that should be taken seriously by the government.

Major international guidelines for the treatment of depression recommend psychotherapy, such as cognitive behavior 
therapy or combination therapy with pharmacotherapy for the treatment of moderate to severe child and adolescent 
depression.11,12 The first-line drug for pharmacotherapy is fluoxetine, which is an FDA-approved drug for depression in 
children and adolescents aged 8 years and older. In the Japanese guidelines of the Japanese Society of Mood Disorders 
(JSMD), a chapter on depression treatment for children and adolescents was added for the first time in 2016.13 

Medication recommendations are also described, with sertraline recommended for children aged 6 years and older and 
escitalopram recommended for children aged 12 years and older. Although fluoxetine is most commonly used for 
pediatric depression worldwide, it is not available in Japan. Because the efficacy and safety of sertraline and escitalopram 
have not been sufficiently verified in clinical trials in Japanese subjects, the recommendation is based on the results of 
clinical trials in non-Japanese subjects and the approval status in other countries.13 In Japan, fluvoxamine was approved 
for an additional indication in 2017 for children aged 8 years and older with obsessive-compulsive disorder (OCD). 
However, no antidepressants are indicated for the treatment of depression in children in Japan, so these drugs are used 
off-label.

When antidepressants are prescribed to children and adolescents, a comprehensive diagnosis of the psychiatric 
condition requiring pharmacotherapy should be made, and the risks and benefits, including the use of off-label therapy, 
should be explained to the parents and child before obtaining their consent and assent.14,15 Surveys of antidepressant 
prescriptions for children and adolescents suggest that the number of antidepressant prescriptions for children and 
adolescents is increasing worldwide and that selective serotonin reuptake inhibitors (SSRIs), mainly fluoxetine, are 
predominantly being prescribed. In Japan, a survey conducted using claims data up to 2010 revealed that psychotropic 
drugs, including antidepressants, were used regardless of the lack of established efficacy and safety for use in children 
and that the antidepressant prescription rate among adolescents increased between 2002 and 2010.16 A 2014 cross- 
sectional survey of Japanese physicians reported that an estimated 64% of adolescents with depression were on 
medication, with the most common first-line drugs among participating physicians being sertraline (23%), anxiolytics 
(17%), fluvoxamine (13%), and antipsychotics (7%).17

In Japan, escitalopram was launched in 2011, and venlafaxine in 2015 as new antidepressants, neither of which are 
indicated for pediatric use. Additionally, few longitudinal studies have been conducted on the prescribing of antidepres
sants to children and adolescents with MDD since the previously mentioned claims data–based study.16 If antidepressants 
are used for a substantial number of children and adolescents with MDD due to medical needs, it will be important to 
generate clinical data on the efficacy and safety of antidepressants in the Japanese population and to obtain insurance 
coverage for them in Japan. In this study, we investigated trends in the prescription of antidepressants and concomitant 
psychotropic drugs for child and adolescent patients with MDD from April 2010 to March 2018 from the claims 
database. Claims data include diagnoses by physicians regardless of expertise and often prioritize insurance requirements 
over clinical diagnostic accuracy, which can result in significant misclassification. However, since no other available data 
can provide such extensive and long-term information, many studies outside Japan have used claims data.18,19 The 
purpose of this study was to clarify the actual pharmacotherapy used for child and adolescent patients with MDD based 
on real-world data and to contribute to the evaluation of the medical need for antidepressants for additional pediatric 
indications and new clinical data in Japan, as well as to the development of clinical guidelines based on actual 
prescribing practices.
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Materials and Methods
Data Source
This study was conducted using a longitudinal, large-scale Japanese health insurance claims database developed by 
MinaCare Co., Ltd. (Tokyo, Japan). The data were used in accordance with a database usage agreement. The database 
contains anonymized insurance claims data for company employees and their dependent family members, covering 
a wide age range up to 74 years, and is provided by multiple diverse corporate health insurance associations across Japan. 
As of January 2021, it covered approximately 6.3 million individuals across Japan. The use of anonymized data does not 
require explicit consent under Act on the Protection of Personal Information in Japan.

The study used monthly administrative claims data, including pharmacy, medical, and Diagnosis Procedure 
Combination (DPC) claims, collected from April 2010 to March 2018 by health insurance associations covering the 
entire study period. The DPC claims were generated by the DPC-introducing hospital (DPC hospitals) based on the DPC 
system, a diagnosis- and procedure-specific case-mix payment system consisting of a flat per diem payment and 
a reimbursement payment for inpatients only. The database included information on patient characteristics (encrypted 
personal identifiers, age, and sex), diagnosis, medical treatment, and prescribed medications.

Pharmacy claims included information on out-of-hospital prescriptions for outpatients dispensed by community 
pharmacies, and DPC claims included information on in-hospital prescriptions for inpatients hospitalized in DPC 
hospitals. Medical claims included information on in-hospital prescriptions for outpatients and in-hospital prescriptions 
for inpatients admitted to hospitals other than DPC hospitals dispensed by pharmacies inside the hospitals.

Study Population and Outcome Measures
The study subjects were patients aged 18 years or younger at the end of each fiscal year (FY, April 1 to March 31). If 
a patient was under 18 years old in a given FY, the same patient may have also been investigated in the following FY.

MDD was defined using the International Classification of Diseases, Tenth Revision (ICD-10) codes F32 (major 
depressive disorder, single episode) and F33 (major depressive disorder, recurrent).18,19 Individuals with at least one 
record of either code were included in the analysis population.

The primary outcome was the annual rate of patients with MDD prescribed antidepressant medications. The 
secondary outcomes included the annual rate of patients with MDD, the rate of patients with comorbid psychiatric 
disorders, the annual rate of patients with MDD prescribed each antidepressant by age group, the antidepressant 
prescription rates among patients with MDD, and the rates of the concomitant use of medications (use of multiple 
antidepressants and the use of antidepressants and other psychotropic drugs).

Prescriptions of psychotropic drugs, including antidepressants, for patients with MDD were defined as drug prescrip
tion in the same month as the diagnosis of MDD or drug dispensation in the month following the diagnosis (because 
prescriptions in Japan are valid for four days, including the prescription date) to cover cross-month cases.

Drugs were classified into the following established categories based on previous studies,16,17 current therapeutic 
agents,20 and the Ministry of Health, Labour and Welfare’s classification:21 “antidepressants”, “antipsychotics”, “mood 
stabilizers”, “attention-deficit/hyperactivity disorder (ADHD) medications”, “hypnotics”, and “anxiolytics”. Although 
oral sulpiride is generally classified as an antipsychotic, it was classified as an antidepressant in this study because it has 
an indication of “depression and depressive state” in Japan and is used to treat depression in daily medical practice 
(Supplementary Table 1). Even if a patient was diagnosed with MDD and ICD-10 code G40 (epilepsy) or G41 (status 
epilepticus) in the same month and was prescribed carbamazepine, lamotrigine, or sodium valproate, these drugs were 
not treated as “mood stabilizers”. Likewise, in the same case, phenobarbital was not treated as a “hypnotic”.

Statistical Analysis
The subjects were classified into three age groups based on a previous study conducted in Japan: 0–5 years (0–5 age 
group), 6–12 years (6–12 age group, children), and 13–18 years (13–18 age group, adolescents).

The comorbidity rate of other psychiatric disorders with MDD was calculated for each group of ICD-10 codes for 
each FY and expressed as the percentage of patients with MDD who also had comorbidities out of the total number of 
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patients with MDD. This study had no exclusion criteria for psychiatric disorders to cover all patients with a diagnosis of 
MDD in the database.

The rate of patients with MDD and the rate of patients with MDD prescribed antidepressants were calculated per 
1000 persons for each FY and for each age group using as follows:

Rate per 1000 persons = ([Number of patients with MDD or number of patients with MDD prescribed antidepres
sants] / [Total number of persons who had at least one claims data in the database]) × 1000

People with any claims data accounted for approximately 90% of the health insurance enrollees in the database for 
each FY.

The prescription rate of each antidepressant among patients with MDD (the percentage of antidepressant prescriptions 
for patients with MDD) was calculated for each FY and age group as follows:

Prescription rate (%) = ([Number of patients with MDD for whom each antidepressant was prescribed] / [Total 
number of patients with MDD]) × 100.

The prescription rate of the combined use of multiple antidepressants was calculated by FY and was defined as the 
percentage of patients prescribed at least two antidepressants for at least one month in each FY among patients with 
MDD. The rate of concomitant use of antidepressants and additional psychotropic drugs was calculated by drug class for 
each FY and was defined as the percentage of patients prescribed at least one antidepressant and psychotropic drug(s) for 
at least one month in each FY for which antidepressant was prescribed among patients with MDD.

JMP® Pro 17.2.0 and Microsoft Excel 2021 were used to conduct the calculations and produce the graphs.

Results
Characteristics of the Claims and Subjects
The characteristics of the claims and subjects included in the analysis are shown in Table 1. Over the 8 years from 
FY2010 to FY2017, the mean annual claims included 2,008,682 dispensing claims per year, 2,995,508 medical claims 
per year, and 18,223 DPC claims per year. In each FY, claims occurred for a mean of 443,977 patients per year, including 
duplicate patients across the years.

Table 1 The Characteristics of the Claims and Subjects for Analysis

Fiscal Year

2010 2011 2012 2013 2014 2015 2016 2017

No. of patients

Overall n 313,740 509,336 571,764 455,254 499,386 441,824 426,545 333,966

Age group

0–5 years n 102,912 162,084 178,319 142,755 152,270 131,852 125,657 102,219

6–12 years n 124,241 199,363 220,290 173,839 189,426 166,913 160,704 126,857

13–18 years n 86,587 147,889 173,155 138,660 157,690 143,059 140,184 104,890

Sex

Male n 161,058 260,483 292,329 232,758 255,726 226,103 218,116 170,550

Female n 152,682 248,853 279,435 222,496 243,660 215,721 208,429 163,416

No. of claims

Claims type

Dispensing n 1,286,799 2,235,421 2,622,459 2,052,628 2,273,389 2,026,725 1,998,777 1,573,256

0–5 years n 623,324 1,077,825 1,273,570 1,016,877 1,103,875 954,488 935,588 750,854

6–12 years n 463,404 796,541 912,069 695,593 776,413 706,971 689,382 536,330

13–18 years n 200,071 361,055 436,820 340,158 393,101 365,266 373,807 286,072

(Continued)
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Rate of Patients with MDD
The rate of patients with MDD out of all persons with any claims included in the analysis is shown for each age group in 
Table 2. The overall rate of patients diagnosed with MDD increased year by year, and the mean annual rate of patients 
diagnosed with MDD from FY2010 to FY2017 was 3.17/1000 persons. The 13–18 age group (adolescence) accounted 
for a dominant proportion in each FY, with large increases between FY2010 and FY2017 (6.87/1000 persons in FY2010, 
10.77/1000 persons in FY2017).

Comorbidity with Other Psychiatric Disorders
The comorbidity rate of MDD with other psychiatric disorders is shown in Table 3. Some psychiatric disorders that may 
not be diagnostically comorbid with MDD were also included and were described according to the disorder named on the 
claims. “Neurotic, stress-related, and somatoform disorders” (ICD-10 code: F4) was the most common comorbidity in 
patients with MDD as a disease group throughout all the FYs.

Table 1 (Continued). 

Fiscal Year

2010 2011 2012 2013 2014 2015 2016 2017

Medical n 1,858,351 3,329,962 3,901,657 3,059,204 3,416,606 3,070,842 2,999,651 2,327,789

0–5 years n 849,251 1,511,463 1,774,863 1,415,492 1,543,588 1,344,360 1,298,253 1,033,381

6–12 years n 672,836 1,191,305 1,369,023 1,048,468 1,180,180 1,081,225 1,048,620 807,300

13–18 years n 336,264 627,194 757,771 595,244 692,838 645,257 652,778 487,108

DPC n 10,202 18,440 22,968 18,509 21,153 19,492 19,399 15,623

0–5 years n 6838 11,965 14,970 12,316 13,941 12,605 12,118 10,325

6–12 years n 2014 3887 4654 3477 3978 3791 3965 2964

13–18 years n 1350 2588 3344 2716 3234 3096 3316 2334

Medication type (Medical/DPC)

Inpatients n 17,564 30,385 36,046 28,770 31,777 29,171 28,209 22,224

0–5 years n 11,638 19,689 23,321 19,012 20,984 18,887 17,637 14,559

6–12 years n 3354 5951 6817 5085 5639 5296 5258 3937

13–18 years n 2572 4745 5908 4673 5154 4988 5314 3728

Outpatients n 1,850,989 3,318,017 3,888,579 3,048,943 3,405,982 3,061,163 2,990,841 2,321,188

0–5 years n 844,451 1,503,739 1,766,512 1,408,796 1,536,545 1,338,078 1,292,734 1,029,147

6–12 years n 671,496 1,189,241 1,366,860 1,046,860 1,178,519 1,079,720 1,047,327 806,327

13–18 years n 335,042 625,037 755,207 593,287 690,918 643,365 650,780 485,714

Abbreviation: DPC, Diagnosis Procedure Combination.

Table 2 The Rate of Patients with MDD (per 1000 Persons)

Fiscal Year

2010 2011 2012 2013 2014 2015 2016 2017

Age group 0–5 years 0.04 0.03 0.02 0.02 0.05 0.05 0.02 0.01

6–12 years 0.90 0.94 0.98 1.02 1.06 1.18 1.25 1.42

13–18 years 6.87 8.11 8.44 8.58 8.88 9.33 10.08 10.77

Overall 0–18 years 2.27 2.73 2.94 3.01 3.22 3.48 3.79 3.93

Note: The rate was expressed as the number of patients with MDD per 1000 persons. 
Abbreviation: MDD, major depressive disorder.
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Antidepressants Prescription
The annual trends in the rate of patients with MDD prescribed antidepressants per 1000 persons are shown in Table 4. 
The rate of antidepressant prescriptions showed an increasing trend year by year, with particularly large increases in the 
13–18 age group (4.72/1000 persons in FY2010; 6.14/1000 persons in FY2017, Table 4). The rate of antidepressant 
prescriptions in the 0–5 age group was generally below 0.01/1000 persons in all FYs, while the rate of antidepressant 
prescriptions in the 6–12 age group was between 0.53 and 0.68/1000 persons. Among the different drug classes, SSRIs 
accounted for a higher proportion of prescriptions in every FY, with an increasing trend observed in the 13–18 age group 
(from 2.64/1000 persons in FY2010 to 3.55/1000 persons in FY2017). In particular, among the SSRIs, sertraline and 
escitalopram had a higher rate in FY2017. Among all antidepressants, sulpiride had the highest prescription rate in the 
13–18 age group in FY2017 (1.60/1000 persons). Since escitalopram’s launch in FY2011, its prescription has steadily 
increased in the 13–18 age group, whereas the rate of fluvoxamine prescriptions showed a decreasing trend. The rates of 
other SSRIs and sulpiride prescriptions showed no significant fluctuations (Figure 1).

Table 3 Comorbidity with Other Psychiatric Disorders

Fiscal Year

2010 2011 2012 2013 2014 2015 2016 2017

MDD n 711 1393 1680 1371 1608 1539 1616 1311

MDD with other psychiatric disordersa n 513 1073 1301 1069 1276 1245 1322 1090

% 72.2 77.0 77.4 78.0 79.4 80.9 81.8 83.1

ICD-10 category

F0 Organic, including symptomatic, mental disorders n 10 11 20 22 22 23 35 30
% 1.4 0.8 1.2 1.6 1.4 1.5 2.2 2.3

F1: Mental and behavioral disorders due to psychoactive substance use n 2 4 4 2 3 5 5 4
% 0.3 0.3 0.2 0.1 0.2 0.3 0.3 0.3

F2: Schizophrenia, schizotypal, and delusional disorders n 174 421 488 399 437 452 447 351
% 24.5 30.2 29.0 29.1 27.2 29.4 27.7 26.8

F3: Mood (affective) disorders (other than MDD) n 42 123 144 130 166 172 177 138
% 5.9 8.8 8.6 9.5 10.3 11.2 11.0 10.5

F4: Neurotic, stress-related, and somatoform disorders n 327 719 900 756 908 912 958 781
% 46.0 51.6 53.6 55.1 56.5 59.3 59.3 59.6

F5: Behavioral syndromes associated with physiological disturbances and 
physical factors

n 44 89 101 85 100 98 78 87
% 6.2 6.4 6.0 6.2 6.2 6.4 4.8 6.6

F6: Disorders of adult personality and behavior n 13 16 19 27 35 41 25 16
% 1.8 1.1 1.1 2.0 2.2 2.7 1.5 1.2

F7: Mental retardation n 29 61 48 64 73 65 85 55
% 4.1 4.4 2.9 4.7 4.5 4.2 5.3 4.2

F8: Disorders of psychological development n 118 262 316 286 365 380 417 355
% 16.6 18.8 18.8 20.9 22.7 24.7 25.8 27.1

F9: Behavioral and emotional disorders with onset usually occurring in 

childhood and adolescence

n 127 228 270 249 302 306 340 283

% 17.9 16.4 16.1 18.2 18.8 19.9 21.0 21.6

Notes: aOther psychiatric disorders included any psychiatric diseases except MDD. Comorbidity rate (%) = number of MDD patients with psychiatric comorbidities / 
number of patients with MDD × 100. 
Abbreviations: ICD-10, International Classification of Diseases, 10th Revision; MDD, major depressive disorder.
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Table 4 The Rate of Patients with MDD Prescribed Antidepressants (per 1000 Persons)

Fiscal Year

2010 2011 2012 2013 2014 2015 2016 2017

0–5 years old

Antidepressants 0.01 0.01 0.00 0.01 0.01 0.02 0.00 0.01

SSRI – – – – – – – –
Fluvoxamine – – – – – – – –

Paroxetine – – – – – – – –

Sertraline – – – – – – – –
Escitalopram – – – – – – – –

SNRI – – – – – – – –

Milnacipran – – – – – – – –

Duloxetine – – – – – – – –
Venlafaxine – – – – – – – –

TCA 0.01 0.01 – – 0.01 0.01 – –

Clomipramine 0.01 – – – – – – –
Lofepramine – – – – – – – –

Imipramine – – – – – – – –

Amoxapine – – – – – – – –
Amitriptyline – 0.01 – – – 0.01 – –

Nortriptyline – – – – – – – –

Maprotiline – – – – – – – –
Dosulepin – – – – – – – –

Mianserin – – – – 0.01 – – –

Setiptiline – – – – – – – –

SARI (trazodone) – – – – – – – 0.01

NaSSA (mirtazapine) – – – – – – – –

Sulpiride – – – 0.01 – – – –

6–12 years old

Antidepressants 0.58 0.63 0.62 0.54 0.57 0.53 0.55 0.68

SSRI 0.33 0.36 0.36 0.28 0.25 0.27 0.32 0.32

Fluvoxamine 0.14 0.20 0.18 0.14 0.11 0.10 0.10 0.17

Paroxetine 0.07 0.03 0.02 0.03 0.05 0.01 0.02 0.02
Sertraline 0.14 0.14 0.16 0.11 0.09 0.14 0.16 0.13

Escitalopram – 0.01 0.00 0.03 0.01 0.02 0.05 0.03

SNRI 0.02 0.02 0.02 0.01 0.01 0.02 0.02 0.03

Milnacipran 0.02 0.01 0.00 0.01 – 0.01 – –
Duloxetine 0.01 0.01 0.02 – 0.01 0.01 0.02 0.03

Venlafaxine – – – – – – – –

TCA 0.20 0.19 0.17 0.15 0.21 0.20 0.18 0.20

Clomipramine 0.11 0.09 0.08 0.05 0.08 0.07 0.05 0.08
Lofepramine – – 0.00 – – – – –

Imipramine 0.06 0.05 0.02 0.02 0.04 0.06 0.04 0.01

(Continued)
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The annual trends in the prescription rate of all antidepressants among patients with MDD are shown in Table 5. The 
antidepressant prescription rate declined gradually from FY2010 to FY2017, particularly in the 6–12 age group (64.3% in 
FY2010, 47.8% in FY2017, Table 5) and also in the 13–18 age group (68.7% in FY2010, 57.0% in FY2017, Table 5).

Table 4 (Continued). 

Fiscal Year

2010 2011 2012 2013 2014 2015 2016 2017

Amoxapine – – – – – – – 0.01

Amitriptyline 0.04 0.07 0.06 0.09 0.08 0.07 0.09 0.09

Nortriptyline – – – – – – – –
Maprotiline – 0.01 – – – – – 0.01

Dosulepin – – – – – – – –

Mianserin – 0.01 0.01 – – 0.01 0.01 0.01
Setiptiline – – – – – – – –

SARI (trazodone) 0.02 0.02 0.02 0.02 0.03 0.01 0.01 –

NaSSA (mirtazapine) 0.02 0.03 0.01 0.01 – 0.01 0.01 –

Sulpiride 0.10 0.10 0.15 0.13 0.09 0.07 0.08 0.19

13–18 years old

Antidepressants 4.72 5.58 5.69 5.55 5.49 5.68 5.94 6.14

SSRI 2.64 3.21 3.29 3.17 3.18 3.15 3.40 3.55

Fluvoxamine 0.79 1.29 1.24 1.02 0.88 0.98 0.83 0.77
Paroxetine 0.51 0.59 0.58 0.49 0.51 0.38 0.44 0.39

Sertraline 1.47 1.46 1.44 1.35 1.34 1.17 1.27 1.35
Escitalopram – 0.20 0.38 0.60 0.73 0.93 1.16 1.35

SNRI 0.47 0.80 0.72 0.65 0.67 0.67 0.86 0.80

Milnacipran 0.16 0.27 0.16 0.06 0.15 0.10 0.12 0.13

Duloxetine 0.31 0.56 0.57 0.60 0.53 0.56 0.61 0.51
Venlafaxine – – – – – 0.03 0.18 0.16

TCA 1.19 1.22 1.18 1.07 0.98 0.96 0.98 0.96

Clomipramine 0.31 0.35 0.32 0.36 0.28 0.23 0.19 0.19

Lofepramine – – 0.01 – – 0.01 – 0.01
Imipramine 0.13 0.16 0.12 0.12 0.13 0.10 0.11 0.11

Amoxapine 0.27 0.18 0.16 0.08 0.11 0.10 0.09 0.13

Amitriptyline 0.28 0.45 0.47 0.41 0.39 0.45 0.46 0.51
Nortriptyline 0.08 0.03 0.05 0.01 0.01 0.01 0.04 0.04

Maprotiline 0.12 0.09 0.09 0.06 0.08 0.07 0.04 0.03

Dosulepin 0.02 0.01 0.02 0.01 – 0.01 – 0.01
Mianserin 0.09 0.07 0.04 0.07 0.07 0.06 0.08 0.05

Setiptiline 0.05 0.02 0.01 0.01 0.01 0.01 – –

SARI (trazodone) 0.35 0.34 0.28 0.29 0.22 0.33 0.41 0.31

NaSSA (mirtazapine) 0.46 0.50 0.53 0.38 0.43 0.31 0.29 0.36

Sulpiride 1.44 1.59 1.41 1.58 1.54 1.72 1.52 1.60

Note: The rate was expressed as the number of patients with MDD prescribed antidepressants per 1000 persons. 
Abbreviations: MDD, major depressive disorder, NaSSA, noradrenergic and specific serotonergic antidepressant; SARI, 
serotonin antagonist and reuptake inhibitor; SNRI, serotonin noradrenaline reuptake inhibitor; SSRI, selective serotonin 
reuptake inhibitor; TCA, tricyclic or tetracyclic antidepressant.
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Combined Use of Different Antidepressants and Concomitant Use of Antidepressants 
with Other Psychotropic Drugs
The prescription rate of the combined use of different antidepressants in patients with MDD showed a decreasing trend 
(24.5% in FY2010; 17.1% in FY2017) (Figure 2).

Regarding the concomitant use of antidepressants and other psychotropic drugs (Figure 3), a decreasing trend for 
anxiolytics (45.4% in FY2010 and 32.4% in FY2017) was observed. Meanwhile, the prescription of antipsychotics 
increased between FY2010 and FY2017 (21.8% in FY2010, 32.1% in FY 2017), with a significant rise observed for 
aripiprazole within this drug category (6.8% in FY2010, 21.1% in FY2017), accounting for approximately two-thirds of 
the antipsychotics prescribed in FY2017.

Figure 1 Trends in the rate of patients with MDD aged 13–18 years prescribed SSRIs or sulpiride. 
Abbreviations: MDD, major depressive disorder; SSRIs, selective serotonin reuptake inhibitors.

Table 5 Antidepressant Prescription Rates Among Patients with MDD

Fiscal Year

2010 2011 2012 2013 2014 2015 2016 2017

0–5 years old

Antidepressants 25.0% 20.0% – 33.3% 14.3% 28.6% – 100%

SSRI – – – – – – – –

Fluvoxamine – – – – – – – –

Paroxetine – – – – – – – –

Sertraline – – – – – – – –
Escitalopram – – – – – – – –

SNRI – – – – – – – –

Milnacipran – – – – – – – –

Duloxetine – – – – – – – –
Venlafaxine – – – – – – – –

(Continued)
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Table 5 (Continued). 

Fiscal Year

2010 2011 2012 2013 2014 2015 2016 2017

TCA 25.0% 20.0% – – 14.3% 14.3% – –

Clomipramine 25.0% – – – – – – –
Lofepramine – – – – – – – –

Imipramine – – – – – – – –

Amoxapine – – – – – – – –
Amitriptyline – 20.0% – – – 14.3% – –

Nortriptyline – – – – – – – –

Maprotiline – – – – – – – –
Dosulepin – – – – – – – –

Mianserin – – – – 14.3% – – –

Setiptiline – – – – – – – –

SARI (trazodone) – – – – – – – 100%

NaSSA (mirtazapine) – – – – – – – –

Sulpiride – – – 33.3% – – – –

6–12 years old

Antidepressants 64.3% 66.5% 63.4% 52.8% 53.7% 44.7% 43.8% 47.8%

SSRI 36.6% 37.8% 36.6% 27.5% 23.4% 22.8% 25.4% 22.8%

Fluvoxamine 16.1% 20.7% 18.1% 13.5% 10.4% 8.1% 8.0% 11.7%
Paroxetine 8.0% 2.7% 2.3% 3.4% 4.5% 1.0% 1.5% 1.1%

Sertraline 15.2% 14.4% 16.2% 10.7% 8.5% 12.2% 12.4% 9.4%

Escitalopram – 0.5% 0.5% 2.8% 1.0% 2.0% 4.0% 2.2%

SNRI 2.7% 2.1% 1.9% 0.6% 1.0% 1.5% 1.5% 2.2%

Milnacipran 2.7% 1.1% 0.5% 0.6% – 1.0% – –

Duloxetine 0.9% 1.1% 1.9% – 1.0% 0.5% 1.5% 2.2%

Venlafaxine – – – – – – – –

TCA 22.3% 19.7% 17.6% 14.6% 19.4% 17.3% 14.4% 14.4%

Clomipramine 12.5% 9.0% 7.9% 4.5% 8.0% 6.1% 4.0% 5.6%

Lofepramine – – 0.5% – – – – –

Imipramine 6.3% 5.3% 2.3% 1.7% 4.0% 5.1% 3.5% 0.6%
Amoxapine – – – – – – – 0.6%

Amitriptyline 4.5% 7.4% 6.5% 8.4% 8.0% 6.1% 7.5% 6.7%

Nortriptyline – – – – – – – –
Maprotiline – 0.5% – – – – – 0.6%

Dosulepin – – – – – – – –

Mianserin – 0.5% 0.9% – – 0.5% 1.0% 0.6%
Setiptiline – – – – – – – –

SARI (trazodone) 2.7% 2.1% 1.9% 1.7% 2.5% 1.0% 1.0% –

NaSSA (mirtazapine) 2.7% 3.2% 1.4% 0.6% – 0.5% 0.5% –

Sulpiride 10.7% 10.1% 15.3% 12.4% 8.5% 6.1% 6.5% 13.3%

(Continued)
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For hypnotics, there was almost no change (FY2010: 27.2%, FY2017: 27.8%). However, by drug category, the 
percentage of benzodiazepines prescribed decreased, while that of melatonin receptor agonists (3.1% in FY2010, 9.2% in 
FY2017) and orexin receptor antagonists (launched in 2014, 5.9% in FY2017) increased. Meanwhile, the rate of 
prescription of non-benzodiazepine hypnotics (ie, Z-drugs) remained constant.

The prescription rate of ADHD medications was low, but it was on the rise (4.4% in FY2010, 9.7% in FY2017). The 
prescription rate of mood stabilizers increased slightly from FY2010 (3.5%) to FY2011 (6.9%) but remained constant 
thereafter (7.4% in FY2017).

Discussion
This study is the first to examine the real-world clinical situation of antidepressant prescriptions specifically focusing on 
child and adolescent patients diagnosed with MDD. From FY2010 to FY2017, an increasing trend was observed in the 
overall rate of child and adolescent patients with MDD prescribed antidepressants. Analysis by age group revealed no 
change in the 0–5 and 6–12 age groups, and this trend occurred only in the 13–18 age group (adolescents). Among 
antidepressant classes, a high and increasing rate of prescriptions was found for SSRIs, especially sertraline and 

Table 5 (Continued). 

Fiscal Year

2010 2011 2012 2013 2014 2015 2016 2017

13–18 years old

Antidepressants 68.7% 68.8% 67.4% 64.6% 61.8% 60.8% 59.0% 57.0%

SSRI 38.5% 39.5% 39.0% 36.9% 35.9% 33.7% 33.7% 32.9%

Fluvoxamine 11.4% 15.9% 14.6% 11.9% 9.9% 10.5% 8.3% 7.2%

Paroxetine 7.4% 7.3% 6.8% 5.7% 5.7% 4.0% 4.4% 3.6%

Sertraline 21.3% 18.0% 17.0% 15.7% 15.1% 12.6% 12.6% 12.6%
Escitalopram – 2.4% 4.5% 7.0% 8.2% 10.0% 11.5% 12.6%

SNRI 6.9% 9.9% 8.6% 7.6% 7.6% 7.2% 8.6% 7.4%

Milnacipran 2.4% 3.3% 1.9% 0.7% 1.7% 1.0% 1.2% 1.2%

Duloxetine 4.5% 6.9% 6.8% 7.0% 5.9% 6.0% 6.0% 4.7%
Venlafaxine – – – – – 0.4% 1.8% 1.5%

TCA 17.3% 15.0% 14.0% 12.5% 11.1% 10.3% 9.7% 8.9%

Clomipramine 4.5% 4.3% 3.8% 4.2% 3.1% 2.5% 1.8% 1.8%

Lofepramine – – 0.1% – – 0.1% – 0.1%
Imipramine 1.8% 1.9% 1.4% 1.4% 1.4% 1.0% 1.1% 1.1%

Amoxapine 3.9% 2.3% 1.8% 0.9% 1.3% 1.0% 0.9% 1.2%
Amitriptyline 4.0% 5.6% 5.5% 4.8% 4.4% 4.8% 4.6% 4.7%

Nortriptyline 1.2% 0.3% 0.6% 0.2% 0.1% 0.1% 0.4% 0.4%

Maprotiline 1.7% 1.2% 1.1% 0.8% 0.9% 0.7% 0.4% 0.3%
Dosulepin 0.3% 0.1% 0.2% 0.2% – 0.1% – 0.1%

Mianserin 1.3% 0.9% 0.5% 0.8% 0.8% 0.6% 0.8% 0.4%

Setiptiline 0.7% 0.3% 0.1% 0.2% 0.1% 0.1% – –

SARI (trazodone) 5.0% 4.3% 3.3% 3.4% 2.5% 3.5% 4.1% 2.9%

NaSSA (mirtazapine) 6.7% 6.2% 6.3% 4.4% 4.9% 3.3% 2.8% 3.4%

Sulpiride 21.0% 19.6% 16.8% 18.4% 17.4% 18.4% 15.1% 14.9%

Abbreviations: MDD, major depressive disorder, NaSSA, noradrenergic and specific serotonergic antidepressant; SARI, serotonin 
antagonist and reuptake inhibitor; SNRI, serotonin noradrenaline reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, 
tricyclic or tetracyclic antidepressant.
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escitalopram, which are recommended in the Japanese MDD treatment guidelines.13 In contrast, fluvoxamine is not 
included in the recommendation of the Japanese guidelines. Although the additional approval of fluvoxamine for children 
with OCD in FY2017 may have had a marginal impact, the downward trend in its prescription since FY2012 continued. 
Therefore, antidepressant prescriptions may have followed the recommendations for the treatment of child and adolescent 
patients in the international guidelines. In addition, since the JSMD added a new chapter on children and adolescents to 
the Japanese guidelines for MDD treatment in July 2016,13 the recommendations may have influenced the 2017 
prescription rates.

Figure 3 Concomitant use of antidepressants and psychotropic drugs for patients with MDD. 
Abbreviations: ADHD, attention-deficit/hyperactivity disorder; MDD; major depressive disorder.

Figure 2 Combined use of different antidepressants for patients with MDD. 
Abbreviation: MDD, major depressive disorder.
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Notably, the prescription rate of sulpiride was the highest among the drug products. Although sulpiride is indicated in 
Japan for the treatment of depression and depressive states, the Japanese guidelines recommend that it should be used 
with caution in pediatric patients due to potential side effects, such as Parkinson’s syndrome and hyperprolactinemia.13 

The reasons for the selection of sulpiride might include its relative safety compared with other antidepressants and the 
legal risk aversion in the treatment of a patient experiencing a suicide-related event because the package insert of general 
antidepressants indicates increased suicide-related behavior when used in young people. However, there is still a lack of 
evidence that sulpiride is safe for use in pediatric patients, and safety monitoring for Parkinson’s syndrome, hyperpro
lactinemia, and extrapyramidal symptoms should be conducted.

In contrast to the overall rate of antidepressant prescriptions, the percentage of antidepressant prescriptions for 
patients with MDD decreased over the years. This decline was particularly significant in the 6–12 age group; thus, the 
younger the patient, the higher priority was given to non-pharmacological approaches, such as environmental adjustment, 
before attempting pharmacotherapy, which is recommended in the MDD treatment guidelines of the JSMD.13 This 
suggests that although antidepressant prescription has increased over time, it is not an increase in indiscriminate 
antidepressant prescribing, and physicians are becoming more cautious about prescribing antidepressants to children. 
In an environment in which the appropriate treatment steps recommended in the guidelines are becoming more wide
spread, the results suggest that a certain number of pediatric patients with MDD require antidepressant medications.

A decreasing trend was observed for the concomitant use of different antidepressants, which was consistent in all age 
groups. We considered that this was likely due to physicians’ adherence to Japanese and international guidelines that 
recommend prescribing antidepressants as monotherapy and/or the 2014 revision of medical reimbursement in Japan to 
reduce the drug cost, prescription fees, and prescription dispensing fee for the prescription of multiple (≥4) antidepres
sants. In contrast, the prescription rate of antipsychotics used in combination with antidepressants increased. The 
approval of aripiprazole, an antipsychotic agent, for the treatment of “depression and depressive states” in Japan in 
2013 may have contributed to its increased use as an augmentation therapy for MDD.

For hypnotics, although no trend in prescription rate was observed, these drugs are likely being replaced with 
melatonin agonists and orexin receptor antagonists, which are considered to be safer than traditional hypnotics. 
Concerning ADHD medications, they are possibly prescribed for patients with comorbid MDD and ADHD or depression 
secondary to ADHD rather than for patients with only MDD. The increased prescription rate of ADHD medications is 
likely due to the growing trend in the number of diagnosed ADHD patients.22

This study has several limitations. First, the database used was limited to members of Japanese health insurance 
societies and did not include self-employed individuals, employees of small and medium-sized enterprises, or recipients 
of public assistance (Japan’s protection program) and their family members. This restricts the generalizability of the 
findings to the broader Japanese population. Second, because the exact number of individuals by age group is not 
disclosed, we used the total number of individuals with at least one claim in the database as the denominator to calculate 
prescription rates per 1000 persons. While this may introduce some degree of error, the total number of individuals with 
claims is likely close to the actual population, and any resulting inaccuracies are unlikely to significantly affect the 
interpretation of long-term trends. Third, because the database used in this study was a medical claims database, the 
diagnostic names included in the database are likely to prioritize insurance claims, and the diagnostic names may not 
necessarily correspond to actual clinical practice. As an example, there were patients in this study with comorbid bipolar 
disorder, which diagnostically cannot be comorbid with MDD. Therefore, it is possible that mood stabilizer prescriptions 
included not only augmentation therapy for MDD but also a certain number of prescriptions for bipolar disorder. 
Similarly, the number of patients with MDD may have been overestimated because some diseases/conditions that should 
be excluded when diagnosing MDD may have been included. Fourth, since MDD is a common indication for 
antidepressants, even when antidepressants were prescribed for conditions other than MDD, MDD may have been 
selected preferentially as the insurance claim for administrative convenience, leading to an overestimation of MDD 
diagnoses. Fifth, even if unintentional, misdiagnoses may have been included, especially given that diagnostic agreement 
rates for MDD in adolescents are known to be low.23 The impact of the overestimation of MDD patients on the results of 
this study is unclear. Therefore, caution should be exercised when interpreting the data. Sixth, the database used in this 
study is limited to the period up to March 2018 and cannot anticipate the actual conditions after that date. Lastly, the 
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present analysis does not provide information on the order of prescriptions. Additional analysis should be conducted to 
determine the prescribing patterns of individual patients.

Conclusion
This study is the first retrospective study to investigate the actual prescription rates of antidepressants to child and 
adolescent patients with MDD in Japan. The important finding is that while the rate of patients with MDD under the age 
of 18 prescribed antidepressants increased from FY2010 to FY2017, the antidepressant prescription rate among child and 
adolescent patients with MDD declined. This finding may be in accordance with the content of Japanese and international 
guidelines for drug selection and treatment procedures, which recommend that pharmacological treatment for child and 
adolescent patients with MDD should be approached with caution. In addition, psychotropic drugs were used in 
combination with antidepressants. This also aligned with the recommendations of the guidelines to treat patients more 
cautiously in consideration of their safety.

Although Japanese physicians have become more cautious about the use of antidepressants, there continues to be 
a certain number of child and adolescent patients with MDD who require antidepressant treatment. Therefore, there is 
a need to establish the efficacy and safety of antidepressants for Japanese child and adolescent patients with MDD and to 
consider the development of additional pediatric indications for antidepressant treatment. The observed use of anti
depressants among a subset of child and adolescent patients with MDD, along with the upward trend in prescribing, may 
encourage further efforts to generate efficacy and safety data specific to Japanese children and adolescents. These 
findings are also expected to inform future updates to clinical guidelines, supporting the appropriate use of antidepres
sants in this population based on real-world prescribing practices.
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ADHD, attention-deficit/hyperactivity disorder; DPC, Diagnosis Procedure Combination; FY, fiscal year; ICD-10, 
International Classification of Diseases, Tenth Revision; JSMD, Japanese Society of Mood Disorders; MDD, major 
depressive disorder; OCD, obsessive-compulsive disorder; SSRIs, selective serotonin reuptake inhibitors.
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