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Purpose: To better understand the treatment of comorbid depression in adults with atten-
tion-deficit/hyperactivity disorder (ADHD) by investigating the prescription patterns of 
antidepressants, anxiolytics, and hypnotics after commencing ADHD medication.
Patients and Methods: In this retrospective observational study in Japan, the data of 
patients initiating ADHD medication while already receiving antidepressants (ADHD group) 
and of patients prescribed antidepressants but not diagnosed with ADHD (control group) 
were extracted from an electronic medical record database. Additionally, one-to-one match-
ing for patients in both groups was performed using sex, age, baseline dosage of antide-
pressants, and any comorbid psychiatric disorders as covariates. The observation period 
included a 1-month baseline period and a 6-month follow-up period. The percentage of 
patients prescribed antidepressants and the mean prescribed dosages were compared between 
matched-cohort groups. Prescriptions for anxiolytics and hypnotics were also assessed.
Results: In the matched cohorts, consisting of 239 patients in the ADHD group and 239 
patients from the unmatched control cohort of 10,485, the percentage of patients prescribed 
antidepressants decreased from baseline in both groups to 94.1% in the ADHD group and 
89.5% in the control group during the first month of follow-up, and 77.0% and 78.7%, 
respectively, during the last month. There were no significant differences between groups in 
the percentages of patients prescribed antidepressants or in the mean prescribed dosages of 
antidepressants at any time point over the follow-up period. Prescribed dosages of anxioly-
tics and hypnotics tended to be lower in the ADHD group.
Conclusion: The two groups were medicated similarly with respect to their depressive 
symptoms over 6 months. Our results suggest that in patients with ADHD and comorbid 
depression, which is more likely to be more severe than in depression without ADHD, 
depressive symptoms are managed following initiation of add-on ADHD medication, without 
requiring higher antidepressant dosages than in patients with depression only.
Keywords: attention-deficit/hyperactivity disorder, MDD, antidepressants, anxiolytics, 
hypnotics

Introduction
Attention-deficit/hyperactivity disorder (ADHD) is a neurodevelopmental disorder 
characterized by hyperactivity, impulsivity, and inattention, as defined in the 
Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5).1 

Although ADHD was previously considered a pediatric-specific disorder, it is now 
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recognized to often persist into adulthood,2–4 with the 
diagnostic criteria for ADHD in adults currently defined 
in DSM-5.1 While it has been previously assumed that 
ADHD in adults is a neurodevelopmental disorder that 
stems from childhood-onset ADHD, results from a long- 
term longitudinal cohort study showed that this is not 
necessarily true for most cases, and as such, adult 
ADHD and childhood ADHD should be considered sepa-
rate disorders.5 A survey study reported an estimated 
ADHD prevalence of 2.9% and 16.4% for narrow 
ADHD and broad ADHD, respectively, among adults.6 

The symptoms of ADHD in adults generally involve less 
hyperactivity than in childhood but may be characterized 
by inattention and impulsivity.1 Overall, adults with 
ADHD may have persistent difficulties in daily living 
and employment due to these symptoms, with negative 
effects on patients’ mental health.

ADHD in adults is often associated with comorbid 
psychiatric disorders, including mood and anxiety disor-
ders. As symptoms of ADHD and comorbid psychopathol-
ogies often overlap, the diagnosis and management of 
comorbid ADHD is often more challenging.7 A 22.1% 
prevalence of ADHD symptoms in patients with current 
major depressive disorder (MDD) and a 29.0% prevalence 
in patients with comorbid anxiety disorders has been 
reported.8 In ADHD patients, sleep disturbances may 
lead to significant functional impairments that affect 
these patients’ mood, attention, behavior, school/work per-
formance, and overall quality of life.9 A systematic litera-
ture review of ADHD and comorbid somatic diseases 
found associations between ADHD and sleep disorders, 
with 80% of adults with ADHD reporting sleep 
problems.10 These comorbid psychiatric disorders often 
result in delayed diagnosis and treatment of the underlying 
ADHD,7 and, as a result, ADHD symptoms tend to 
become treatment-refractory and persistent.

Among the previous studies in which depressive symp-
toms in patients with ADHD were investigated, the effect 
of a 12-week treatment with methylphenidate hydrochlor-
ide extended-release tablets, a common ADHD medica-
tion, on depressive symptoms was evaluated.11 The results 
showed a significant reduction in Hamilton Depression 
Rating Scale scores, indicating an improvement in depres-
sive symptoms in adults with ADHD as a result of this 
treatment.11

The present study was conducted to investigate 
whether commencing ADHD medication has an effect on 
prescription continuation and dosages of preexisting 

antidepressant, anxiolytic, or hypnotic treatments in 
patients aged 20–40 years, to better understand the medi-
cation status of adults with comorbid depression and 
ADHD. We were also interested in anxiety and sleep 
disorders, which are common comorbid psychiatric disor-
ders in patients with ADHD. The 20–40 age range was 
selected to focus on a population of patients that may be 
experiencing depressive symptoms as a result of difficul-
ties in daily life. In this age group, underlying ADHD 
tends to be overlooked and is often only discovered 
when consulting with a doctor about other, more common, 
psychiatric conditions such as a depression.

Materials and Methods
Study Design
This was a retrospective observational study using data 
collected from the Japan Medical Data Survey (JAMDAS) 
electronic medical record database operated by M3 Inc. 
(Tokyo, Japan). The data of patients who commenced 
ADHD medication while being prescribed antidepressants 
were extracted (ADHD group), along with the data of 
patients who were prescribed antidepressants with no 
record of ADHD diagnosis, by assessing disease names 
used for insurance claims or medication (control group).

Index dates were defined to determine the observation 
period for each patient: in the ADHD group this was the 
date when a prescription for an ADHD medication was 
added to an existing prescription for antidepressants, and 
in the control group this was 1 month after the date the 
patient was prescribed antidepressants. The observation 
period was 7 months in total: a 1-month baseline period 
before the index date and a 6-month follow-up period after 
the index date (see Figure 1).

Database Selection
The JAMDAS is a real-world database that includes clin-
ical practice information on approximately 4.4 million 
patients from approximately 1700 clinics in Japan. This 
database includes anonymized data, such as disease statis-
tics, prescribed medications, medical treatment provided, 
and laboratory data. These data are updated and utilized in 
a real time manner. We selected this database because it 
includes data from general practitioners, who are likely to 
be the first point of medical contact for our population of 
interest: adult patients experiencing depressive symptoms 
due to underlying ADHD.
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Data Extraction
The inclusion criteria for the ADHD group were: men and 
women aged 20–40 years; who were prescribed both 
ADHD medication and antidepressants; who had received 
at least a 28-day prescription for ADHD medication within 
the first 30 days of the follow-up period; who had received 
at least a 14-day prescription for antidepressants during the 
baseline period; and who were recorded in the JAMDAS 
database for at least 6 months after the index date.

The inclusion criteria for the control group were: men 
and women aged 20–40 years; with no record of an ADHD 
diagnosis and no prescription record for ADHD 
medication(s); who had received at least a 14-day prescrip-
tion for antidepressants during the baseline period; and 
who were recorded in the JAMDAS database for the entire 
7-month observation period. The observation period was 
set at 7 months because insufficient patient data were 
available from the JAMDAS database after 7 months. 
The following data were extracted: disease names or insur-
ance claims, and prescription data including drug name, 
dosage per day, prescription date, and number of days of 
prescription.

Endpoints
The primary endpoint was the percentage of patients still 
receiving prescriptions for antidepressants at the end of the 
observational period. The secondary endpoints were the 

mean prescribed dosages of antidepressants per patient per 
month (in imipramine [IMP] equivalents), along with the 
percentages of patients receiving prescriptions for anxio-
lytics or hypnotics and their mean prescribed dosages per 
patient per month in diazepam [DZP] equivalents. Only 
drugs with conversion values to IMP or DZP12 were 
included in the analyses of mean prescribed dosage. 
Prescriptions for the hypnotics suvorexant, an orexin 
receptor antagonist, and ramelteon, a melatonin receptor 
agonist, were also assessed.

Data Analysis
After extraction of the data from the database, one-to-one 
matching of patients in both groups was performed. 
Propensity scores were estimated using logistic regression 
models, with patient background factors that may affect 
antidepressant use as covariates. Patients in the ADHD 
group were matched to patients in the control group with 
minimum differences in propensity scores using a caliper 
of 0.2. Of the patients prescribed both ADHD medication 
and antidepressants, the same number of propensity-score 
matched patients from the total number of patients who 
were prescribed antidepressants was extracted. The 
patients’ background factors at the index date were defined 
as covariates. The covariates were sex, age, dosage of 
antidepressants, and the recorded name of any psychiatric 

Prescription for 
antidepressants

Prescription for antidepressants

Observation period
(7 months)

Prescription for antidepressants and ADHD medicationADHD group

6 months after the date when prescription
for ADHD medication was added

Control group

7 months after start date of prescription
for antidepressants

Index date
(1 month after start date of prescription for antidepressants)

Start date of prescription
for antidepressants

Index date
(date when prescription for ADHD medication was added)

Baseline period 
(1 month)

Follow-up period
(6 month)

Figure 1 Study diagram including definition of the evaluation period and index date in each group. 
Abbreviation: ADHD, attention-deficit/hyperactivity disorder.
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disorders including bipolar disorder, sleep disorder, and 
anxiety disorder.

Patient demographics and baseline characteristics at the 
index date in unmatched and matched cohorts are summar-
ized for each group and standardized mean differences 
between groups were calculated. All analyses for end-
points were performed on matched cohorts.

The primary endpoint was evaluated by comparing the 
percentages of patients receiving prescriptions for antide-
pressants between the ADHD group and the control group 
using Fisher’s exact test with a significance level of 5% (two- 
sided). This comparison was performed for each 1-month 
period throughout the follow-up period. Multiplicity was not 
adjusted for in this study. The percentage of patients receiv-
ing prescriptions for antidepressants was calculated by divid-
ing the number of patients in each group receiving 
prescriptions for antidepressants, within each month, by the 
total number of patients in each group.

The mean prescribed dosage of antidepressants per patient 
per month (in IMP equivalents) was analyzed for each group 
as one of the secondary endpoints. Two methods were applied: 
the total monthly prescribed dosage (in IMP equivalents) in 
each group was divided by the number of patients in the group 
(by total patients) and divided by the number of patients 
receiving prescriptions for antidepressants in the relevant 
month in the group (eg, by patients receiving antidepressants). 
These mean prescribed antidepressant dosages were compared 
between the ADHD group and the control group using 
Student’s t-test with a significance level of 5% (two-sided). 
Comparisons were performed between baseline and each 
1-month period of the follow-up. Adjustment for confounding 
factors, namely prescriptions for anxiolytics or hypnotics, was 
also performed on this endpoint.

For the other secondary endpoints, the percentages of 
patients receiving prescriptions for anxiolytics or hypno-
tics, the same method used for the calculation of the 
primary endpoint was applied. The population used for 
the analyses of these secondary endpoints was patients 
who were included in the population used for the analysis 
of the primary endpoint and who received a prescription 
for anxiolytics or hypnotics at the beginning of the base-
line period. In the same population, the mean prescribed 
dosage of anxiolytics per patient per month and that of 
hypnotics (both in DZP equivalents) were analyzed using 
the same analysis methods as for the mean prescribed 
dosage of antidepressants.

As exploratory analyses, the percentage of patients 
receiving prescriptions for antidepressants and the mean 

prescribed antidepressant dosage per patient per month (in 
IMP equivalents) were analyzed using patients’ age as 
a stratification factor (<30 years and ≥30 years of age). 
An age of 30 years was selected because this was the 
approximate median age of the patients included in this 
study (range 20–40 years). The same analysis methods 
used for the primary and secondary endpoints were used 
for these analyses. The prescription rates calculated in the 
present study were not considered to be indicative of 
patients’ adherence to the medication prescribed.

Results
Patient Disposition and Demographics
A total of 17,058,880 patient records were in the 
JAMDAS database at the time of data extraction on 
31 March 2020. The number of patients prescribed both 
ADHD medication and antidepressants was 7939, and 
4414 of these were aged 20–40. In total, 239 patients in 
the ADHD group and 10,485 patients in the control group 
met the criteria for inclusion, and records spanning 
March 2015 to March 2020 were extracted. Of the 
10,485 patients in the control group, 239 were included 
in the matched cohort by propensity score matching 
(Figure 2).

The patient demographic and baseline characteristics of 
the unmatched and matched cohorts are shown in Table 1. 
In the unmatched cohort, the percentage of patients aged 
<30 years was higher in the ADHD group (50.6%) than in 
the control group (38.2%), and the percentage of patients 
with diagnosed MDD was similar in the ADHD group 
(96.7%) and in the control group (90.0%). The dosage of 
antidepressants (mean ± standard deviation) at the index 
date was also higher in the ADHD group (124.3 ± 
79.4 mg) than in the control group (77.7 ± 55.5 mg). 
Whereas, in the matched cohort, the percentages of 
patients aged <30 years and of patients with MDD, and 
the dosage of antidepressants was similar in the ADHD 
group (50.6%, 96.7%, and 124.3 ± 79.4 mg, respectively) 
and in the control group (51.0%, 90.8%, and 125.4 ± 
80.5 mg, respectively). The standardized mean differences 
of all covariates used for the matching were <0.1, showing 
that the one-to-one matching was appropriately performed.

Primary Endpoint
The percentages of patients receiving prescriptions for 
antidepressants in each 1-month period of the follow-up 
are shown in Figure 3. There were trends towards 
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decreases in the percentage of patients prescribed antide-
pressants from baseline in both groups, to 94.1% in the 
ADHD group and 89.5% in the control group during the 
first 1-month period, and 77.0% and 78.7%, respectively, 
during the last 1-month period. No significant difference 
between the groups was observed in any month of the 
follow-up.

Secondary Endpoints
The mean prescribed dosages of antidepressants per 
patient per month by the number of total patients and 
patients receiving antidepressants are presented in 
Figure 4A and B, respectively. No significant difference 
between the groups was observed in the mean prescribed 
dosage using either of the analysis methods at baseline or 
in any month of the follow-up. The mean prescribed 
dosages assessed using total patients were slightly lower 
than those at baseline in both groups in most months of the 
follow-up. However, the mean prescribed dosages 
assessed using patients receiving antidepressants showed 
slight increases over 6 months in both groups. After 
adjustment for the potential confounding factors of 

anxiolytic or hypnotic prescriptions, the results remained 
non-significant at all time points (data not shown).

The percentages of patients receiving prescriptions for 
anxiolytics were analyzed using the data of 85 patients in 
the ADHD group and 90 patients in the control group. 
Anxiolytic use generally decreased over 6 months in both 
groups (ADHD group, −24.7%; control group, −27.8%; 
Figure 5). The mean prescribed dosages of anxiolytics per 
patient per month across all patients and timepoints, 
including baseline, were generally lower in the ADHD 
group, ranging from 167.5 mg to 234.0 mg in the ADHD 
group and from 224.2 mg to 284.9 mg in the control group 
(Supplementary Table 1). The mean prescribed anxiolytic 
dosages in patients receiving anxiolytics were also lower 
in the ADHD group across all time points, including base-
line, ranging from 206.3 mg to 255.0 mg compared with 
284.9 mg to 311.6 mg in the control group (Supplementary 
Table 1).

The percentages of patients receiving prescriptions for 
hypnotics decreased over 6 months in both groups (ADHD 
group, −20.0%; control group, −19.8%; Figure 6). The 
mean prescribed dosages of hypnotics per patient per 
month across all patients and timepoints, including 

n = 10,485
Control group

(anxiolytics; n = 904)
(hypnotics; n = 671)

N = 17,058,880
Overall number of patients in JAMDAS on 31 March 2020

n = 17,048,156
Excluded patients

(according to eligibility criteria)

n = 239
ADHD group

(anxiolytics; n = 85)
(hypnotics; n = 105)

Propensity score matching
(Using the following 4 covariates at the index date)

- Sex
- Age
- Coexisting psychiatric disorder (bipolar disorder, sleep disorder, anxiety disorder)
- Dose of antidepressants at index date

n = 239
Matched control group

(anxiolytics; n = 90)
(hypnotics; n = 116)

n = 239
Matched ADHD group
(anxiolytics; n = 85)
(hypnotics; n = 105)

Figure 2 Patient disposition. 
Notes: “Anxiolytics” and “hypnotics” in each group refer to patients who received a prescription for anxiolytics and hypnotics, respectively, 1 month prior to the index date 
(in the ADHD group) or at the index date (in the control group). 
Abbreviations: ADHD, attention-deficit/hyperactivity disorder; JAMDAS, Japanese Medical Data Survey.
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baseline, were generally lower in the ADHD group, ran-
ging from 162.9 mg to 197.9 mg, compared with 215.7 mg 
to 254.6 mg in the control group (Supplementary Table 2). 
The mean prescribed dosages of hypnotics across all time-
points, including baseline, in patients prescribed hypnotics 
were also generally lower the ADHD group, ranging from 
181.5 mg to 217.7 mg, compared with 241.9 mg to 
269.1 mg in the control group (Supplementary Table 2).

In addition to the analysis of prescriptions for hypno-
tics with conversion values to DZP, prescriptions for 
suvorexant and ramelteon were summarized. In the 
matched ADHD and the matched control groups, 56 and 
36 patients received prescriptions for suvorexant and/or 
ramelteon through the observational period, respectively.

Exploratory Analyses
The results of the exploratory analyses were generally 
consistent with the primary and secondary endpoint 
results. No obvious difference between subgroups by 
age (<30 years and ≥30 years of age) was observed, 
and the number of patients receiving antidepressant pre-
scriptions, and the dosages, were similar between groups 
(data not shown).

Discussion
In this study using data from electronic medical records, 
we examined the effect of add-on ADHD medication on 
existing prescriptions for antidepressants, anxiolytics, and 
hypnotics in adults with ADHD. Our data showed that the 
number of patients receiving antidepressant prescriptions, 
and the dosages, were similar between patients receiving 
prescriptions for ADHD medication plus antidepressants 
and patients receiving prescriptions for antidepressants 
without being prescribed ADHD medications, of whom 
most were diagnosed with depression.

A previous study that investigated the prevalence of 
ADHD symptoms by severity of MDD showed that 
ADHD symptom rates in patients with MDD were higher 
in patients with more severe depression.8 Another study 
showed that treatment resistance to antidepressants was 
greater in patients who had comorbid ADHD than in 
those with MDD only.13 These reports suggest that 
among patients receiving antidepressants, those with 
comorbid ADHD tend to have more severe depressive 
symptoms, and thus, may require higher dosages of 
MDD medications, than patients without ADHD. Our 
data revealed that before matching, antidepressant dosage 
was higher in the patient group prescribed ADHD 
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Figure 3 Percentage of patients receiving prescriptions for antidepressants in matched cohort. 
Abbreviations: ADHD, attention-deficit/hyperactivity disorder; NS, not significant.
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Figure 4 (A) Mean prescribed dosage of antidepressants (in imipramine equivalents) in matched cohort by total patients. (B) Mean prescribed dosage of antidepressants (in 
imipramine equivalents) in matched cohort by patients receiving antidepressants. 
Abbreviations: ADHD, attention-deficit/hyperactivity disorder; NS, not significant; SD, standard deviation.
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Figure 5 Percentage of patients receiving prescriptions for anxiolytics in matched cohort. 
Abbreviations: ADHD, attention-deficit/hyperactivity disorder; NS, not significant.
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Figure 6 Percentage of patients receiving prescriptions for hypnotics in matched cohort. 
Abbreviations: ADHD, attention-deficit/hyperactivity disorder; NS, not significant.
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medication than in the control group. However, our results 
using the matched population, in which antidepressant 
dosage was one of the covariates (and therefore the sever-
ity of depressive symptoms could be assumed as compar-
able between the groups), showed that even when ADHD 
medication was added, antidepressant use was similar 
between the groups. This suggests that patients receiving 
prescriptions for ADHD medication generally may not 
have had worse depressive symptoms than those in the 
control group for at least 6 months after the prescription 
for ADHD medication was added, despite patients with 
ADHD often having more severe depressive symptoms 
and increased resistance to treatment.8,13 Additionally, 
the prescription of antidepressants remained similar 
between groups when adjusted for confounding factors 
such as the prescription of anxiolytics and hypnotics. 
ADHD treatment may reduce the onset and severity of 
depressive disorders in the future.14

Patients with depressive symptoms often have comor-
bid symptoms such as anxiety and insomnia, and conse-
quently, anxiolytics and hypnotics are often prescribed in 
this population. In this study, the prescribed dosages of 
anxiolytics and hypnotics were generally lower in the 
ADHD group than in the control group. The prescription 
of anxiolytics did not show large changes even in the 
ADHD group, suggesting that patients prescribed ADHD 
medication do not require higher levels of treatment for 
anxiety than patients with MDD only. The prescription of 
hypnotics with DZP conversion values was similar to that 
of anxiolytics, even in the ADHD group. A previous study 
reported that ADHD medication effectively improved 
symptoms of ADHD and comorbid anxiety disorder and 
it was well tolerated in the adult ADHD patients with 
social anxiety disorder.15 This suggest that physicians 
may have expected ADHD medications to be effective 
against anxiety disorder as a comorbidity, and the amount 
of those prescriptions was low. Moreover, this may reflect 
physicians prescribing lower doses of medications with 
dependence liability, such as those in the benzodiazepine 
class, to patients with ADHD symptoms, in order to 
decrease the likelihood of dependence on, or abuse of, 
these medications.

In the case of depression as a secondary disorder of 
ADHD, we had expected a decrease over time in the 
percentage of patients receiving prescriptions for antide-
pressants and the mean prescribed dosage because the 
reduction in ADHD symptoms by ADHD medication 
caused an improvement in depression symptoms, but our 

results did not support this. This could be because the 
7-month observation period was too short: from the view-
point of physicians in clinical practice, at least 1-year of 
observation after the introduction of a prescription for 
ADHD medication would be required to detect any 
changes in antidepressant prescriptions, and longer-term 
observation may substantiate these hypotheses.14 Further 
investigation including this point is required to understand 
the prescription status of antidepressants in patients with 
possible ADHD.

The limitations of our study include the relatively small 
cohort size; therefore, larger studies are needed. It is not 
clear whether the patients considered to have depression in 
this study had a clinical diagnosis of depression or not; 
rather, the depression status was based on the information 
provided in the electronic medical charts. Additionally, our 
assessment of the presence of psychiatric disorders includ-
ing ADHD, depression, anxiety disorder, and sleep disor-
der was not based on a clinical diagnosis listed in the 
patient’s medical record but was assumed based on the 
prescription of medications. Patient symptoms and medi-
cation adherence were not assessed, so no correlations 
with these can be drawn. Prescription rates are not indica-
tive of adherence to treatment. The prescription history of 
antidepressants prior to our observation may also have 
varied considerably both between and within groups. The 
database used in this study only included data from gen-
eral practitioners and not from hospitals; therefore, the 
generalization of these results is limited when considering 
potential bias in the target population. In the ADHD group, 
the duration of treatment for depression is unknown. Thus, 
there is also a potential selection bias towards patients who 
have recently started antidepressants in the control group.

Additionally, the database recognizes the same patient 
who visits multiple clinics as different individuals, and it is 
also possible that patients were issued other prescriptions 
from other hospitals not represented in the database. There 
may also have been other relevant covariates that were not 
adjusted for. Finally, the 7-month observation period may 
have been too short to detect any changes in antidepressant 
prescriptions, or to detect any reductions in antidepressant 
dosage, after the start of ADHD treatment. It would be 
difficult to obtain sufficient data from the JAMDAS data-
base for an observation period longer than this because 
after 7 months, the number of patients in the database 
decreases considerably. The prescription issuing frequency 
should also be considered.

https://doi.org/10.2147/NDT.S325498                                                                                                                                                                                                                                  

DovePress                                                                                                                                    

Neuropsychiatric Disease and Treatment 2021:17 3106

Sakai et al                                                                                                                                                             Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Conclusion
The two groups in the present study were medicated in 
a similar manner with respect to their depressive symptoms 
over time (6 months). These results suggest that, in patients 
with depression and comorbid ADHD, depressive symptoms 
may be adequately controlled following the initiation of 
ADHD medication without requiring antidepressant dose 
increases, even though depression is more likely to be more 
severe in people with ADHD than in those without. 
Therefore, in patients presenting with severe and persistent 
depressive symptoms, the coexistence of ADHD should be 
considered in the earlier stages of treatment.
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