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Purpose: Generalized anxiety disorder (GAD) is a common anxiety disorder, and in Japan is poorly understood to be a serious 
condition among medical practitioners and the general public. This study was, therefore, conducted targeting individuals with probable 
GAD, to estimate the prevalence of probable GAD as the primary outcome, and to assess medical consultation behavior, diagnosis, 
treatment, quality of life (QOL), severity of depression symptoms, and work productivity as secondary outcomes.
Patients and Methods: This was conducted as a cross-sectional study focusing on individuals with probable GAD, using a database 
comprising medical claims data from May 2022 to November 2022, and linked survey data collected in November 2022, provided by 
DeSC Healthcare, Inc. (DeSC). Probable GAD was defined as a score of ≥10 in the Generalized Anxiety Disorder 7-item questionnaire 
(GAD-7). Secondary endpoints were assessed from claims data and online survey data.
Results: In the study population (n = 18,995), the overall prevalence of probable GAD was 6.4%. Among the probable GAD group, 
a total of 89.7% individuals received medical consultation; and among this population, 15.8% of individuals consulted with 
a psychiatric specialist. In the probable GAD group, the most common psychiatric disorder diagnoses were sleep disorders, mood 
disorders other than bipolar disorder, and somatoform disorders. The most commonly prescribed drugs were antianxiety drugs, 
followed by hypnotics, and antidepressants. QOL and work productivity were lower in the probable GAD group than the non-probable 
GAD group; whereas, severity of depression was higher in the probable GAD group.
Conclusion: The study findings showed a high prevalence of probable GAD, low consultation behavior, and clarified the diagnosis 
and treatment status for GAD. These findings highlight the need to raise awareness of GAD among both physicians and patients, 
leading to appropriate consultation behavior, diagnosis, and treatment.
Keywords: GAD-7, generalized anxiety disorder, Japan, prevalence, survey, claims data

Introduction
Generalized anxiety disorder (GAD) is defined as a psychiatric condition characterized by excessive uncontrollable 
anxiety and worry, occurring more days than not for at least 6 months, about a number of events or activities such as 
work or school performance. Key symptoms of GAD include restlessness, fatigue, difficulty concentrating, irritability, 
muscle tension, and sleep disturbances.1 These symptoms may lead to serious impairment of social and occupational 
functioning and exert a negative impact on the quality of life (QOL) and work productivity.2,3

It is believed that GAD is one of the most common anxiety disorders and there has been a global trend to conduct research 
worldwide to gain a better understanding of this condition. The World Mental Health (WMH) Survey Initiative includes 29 
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surveys carried out in 26 countries from 2001 to 2012.4 The results indicate the combined lifetime prevalence of GAD was 3.7%, 
and 12-month prevalence was 1.8%. Additionally, efforts to understand the treatment landscape and recommend therapeutic 
agents have led to the publication of several clinical GAD guidelines. These include the “S3 guideline on anxiety disorders”,5 

“Canadian clinical practice guidelines”,6 “World Federation of Societies of Biological Psychiatry (WFSBP) guidelines”.7 

Systematic reviews and network meta-analyses have also been conducted to clarify optimal treatment approaches.8

In Japan, generally GAD is not widely recognized, and the number of studies on this condition remains limited. Even 
so, there have been several reports on prevalence rates, and one study using the GAD screening questionnaire based on 
the Diagnostic and statistical manual of mental disorders, Fourth Edition (DSM-IV)9 showed that the prevalence of 
anxiety disorders likely to be diagnosed as GAD was 3.2%, in 2003.10 Regarding other surveys based on DSM-IV, in the 
World Mental Health Japan Survey 1st (WMHJ1, 2002–2006) it was estimated that lifetime and 12-month prevalences of 
GAD were 2.6% and 1.2%, respectively.11 WMHJ 2nd (2013–2015) showed a lifetime prevalence of 1.6% and a 12- 
month prevalence of 0.6%.12

In one web-based, cross-sectional online survey related to GAD among the general population in Japan conducted in 
2022, the prevalence of probable GAD (GAD-7 score equal to or greater than 10) was 7.6%.13 This survey also showed 
that individuals with probable GAD had a greater diagnostic history of depression, panic disorder and social anxiety 
disorder than GAD. Another survey among 509 physicians conducted in 2022 reported that depression, panic disorder 
and social anxiety disorder were the most frequently reported comorbidities in GAD patients.14 These surveys suggest 
the possibility that many GAD patients are diagnosed and treated as having different disorders.

Although these studies have provided preliminary estimates of the prevalence and characteristics of GAD, a research 
gap remains, as they have relied solely on self-reports from patients or doctors and have not integrated clinical and 
patient-reported data. Consequently, comprehensive information on the prevalence, diagnosis, medical consultation, and 
treatment of GAD in Japan is still limited. The lack of standardized care, such as the absence of psychotropic drugs 
indicated for GAD and the lack of treatment guidelines has caused low awareness of GAD as a serious condition among 
both healthcare providers and the public, potentially contributing to underdiagnosis and suboptimal treatment. Of great 
importance may be the fact that outcomes are poorer when GAD treatment is initiated at a later stage, and it is especially 
important to start treatment within one year of onset.15 Reporting the actual status of GAD in Japan, from an integrated 
perspective, using claims and survey data, will be relevant to clinical practitioners in the field.

Therefore, to provide a comprehensive description of GAD in a real-world setting, in Japan, we conducted this study 
using a database combining claims and survey data. Specifically, the aim of this study was to estimate the prevalence of 
probable GAD and to assess medical consultation behavior, diagnosis, treatment, severity of depression symptoms, QOL 
and work productivity, among individuals with probable GAD. More specifically, in this context, diagnosis and treatment 
refer to the diagnostic names based on the ICD-10 codes, and prescribed medications listed in the claims data.

Materials and Methods
Study Design and Data Source
This was conducted as a cross-sectional study focusing on GAD patients using a database comprising medical claims 
data and survey data provided by DeSC Healthcare, Inc., (DeSC) Tokyo, Japan.

Data for this study included the data from employment-based insurance subscribers of multiple health insurance 
associations contracted by DeSC, who responded to an online survey on mental disorders for working individuals 
conducted by DeSC in November 2022, among registrants with an online health application, “kencom®” (limited to those 
19 years of age or older), which is a health promotion support application provided to subscribers registered with DeSC. 
In the online survey conducted in November 2022, participants replied to several self-administered questionnaires. The 
Japanese version of the GAD-7 questionnaire was used to measure anxiety levels. The GAD-7 is an easy-to-use, 7-item, 
4-point (0 to 3) scale that was developed as a self-administered questionnaire for the assessment of GAD. Both original 
and Japanese versions of GAD-716,17 demonstrated high sensitivity and specificity in the diagnosis of GAD, when using 
a cutoff value of 10. Patient Health Questionnaire-9 (PHQ-9), which consists of 9 questions, was used to assess the 
severity of depression symptoms.18 EuroQol 5 dimensions 5-level (EQ-5D-5L), which assesses 5 dimensions: “mobility”, 
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“self-care”, “usual activities”, “pain/discomfort” and “anxiety/depression”, and the EuroQol Visual Analog Scale (EQ- 
VAS) were used to measure QOL.19 The Work Productivity and Activity Impairment Questionnaire Global Health 
(WPAI-GH) was used to measure the degree of effect of health problems on work and daily activities, where a high 
WPAI-GH score indicates a greater effect on work and daily activities.20 By using the integrated anonymously processed 
medical claims receipt data and online survey response data provided by DeSC, it was possible to evaluate the prevalence 
of probable GAD, including individuals that did not visit medical institutions, and to conduct an assessment of actual 
clinical factors among individuals with probable GAD; and individuals with probable non-GAD from a broader 
perspective.

Subject Population
Individuals who met the following inclusion criteria and analysis of probable GAD prevalence were eligible for inclusion 
in the study: individuals who had response data from the online survey conducted by DeSC in November 2022; 
individuals who were self-reported workers; and individuals who had a total score in the GAD-7 questionnaire.

Individuals who met any of the following criteria, in the past 3 years (Figure 1), including the month the online 
survey was conducted were not included in the study: substance use disorder (ICD10 Code: F10-F19); schizophrenia 

Figure 1 Subject disposition. 
Abbreviations: DeSC, DeSC Healthcare, Inc., Japan; GAD, generalized anxiety disorder; GAD-7, Generalized Anxiety Disorder 7-item.
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(ICD10 Code: F20-F29); and dementia (ICD10 Code: F00-F09). Individuals with substance use disorders, or schizo
phrenia, were excluded as they are listed in the differential diagnosis of the DSM-5 diagnostic criteria of GAD. 
Individuals with dementia were excluded because the accuracy of responses cannot be guaranteed using self-report tools.

In addition, the following exclusion criterion was set for the analysis of clinical factors (Figure 1): individuals who 
were not enrolled in the database for 7 consecutive months, including the month the online survey was conducted and the 
preceding 6 months.

Subject Flowchart
After the analysis population was identified according to the inclusion and exclusion criteria, individuals included in the 
analysis of clinical factors were divided into the probable GAD group and the probable non-GAD group, based on GAD- 
7 scores, not based on physician’s diagnosis, and further subdivided as shown below (Figure 1).

Probable GAD group
Individuals who had a GAD-7 score of ≥10. This group was subdivided into two groups as follows.

1. Medical consultation group: Individuals who received at least one medical consultation within 7 months of the 
study data collection period. The medical consultation group was further subdivided as follows: specialist 
consultation group, which was defined as individuals who consulted with a psychiatric specialist (department 
code of psychiatry [department code: 02] or psychosomatic medicine [33], or one or more medical practice codes 
corresponding to specified medical practices, refer to Supplementary Table 1); and non-specialist consultation 
group, which was defined as individuals who consulted with a non-specialist (and who had never received 
consultation with a psychiatric specialist).

2. No medical consultation group: Individuals who did not receive medical consultation within 7 months of the study 
data collection period.

Probable non-GAD group
Individuals who had a GAD-7 score of <10. This group was subdivided into two groups.

1. Medical consultation group: Individuals with at least one medical consultation within 7 months of the study data 
collection period.

2. No medical consultation group: Individuals without medical consultation within 7 months of the study data 
collection period.

Study Endpoints
The primary endpoint was the prevalence of probable GAD and was defined by a GAD-7 score of ≥10, in working 
individuals. The secondary endpoints included the following:

● Percentages of individuals who received medical consultation, and the percentages of individuals who consulted 
with psychiatric specialists in individuals with probable GAD who received medical consultation.

● Percentage of prescription drugs, focusing on psychotropic drugs (refer to Supplementary Table 2) in individuals 
with probable GAD who consulted with a psychiatric specialist, in individuals with probable GAD who consulted 
with a non-specialist; and in individuals with probable GAD who received medical consultation.

● Percentages of diagnosis (mental disorder and physical disease, refer to Supplementary Tables 3 and 4) in 
individuals with probable GAD who consulted with a psychiatric specialist, in individuals with probable GAD 
who consulted with a non-specialist, in individuals with probable GAD who received medical consultation, in 
individuals with probable GAD.
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● Depression assessment, QOL and work productivity in individuals who consulted with psychiatric specialist and 
individuals who consulted with non-specialist among individuals with probable GAD; and in individuals with 
probable GAD, and individuals with probable non-GAD.

Additionally, exploratory endpoints were incorporated, namely the prevalence, when probable GAD was defined as 
a GAD-7 score ≥10 and the response to the question about the degree of impact on daily life was “very difficult” or 
“extremely difficult”.

Statistical Analysis
As summary statistics, frequency and percentage were calculated for categorical variables and mean, standard deviation, 
median were calculated for continuous variables.

To estimate the prevalence of probable GAD, the number, proportion and 95% confidence intervals (95% CI, using 
the Clopper–Pearson method) of individuals with probable GAD were calculated using the number of individuals 
included in the analysis of GAD prevalence (individuals who met all inclusion criteria) and did not meet any of 
exclusion criteria, as the denominator. In addition, stratification was conducted by age categories and sex.

To assess the distribution of subgroups, the numbers and percentages of individuals who received medical consulta
tion in probable GAD and probable non-GAD, and the percentages of individuals who consulted with psychiatric 
specialists in individuals with probable GAD who received medical consultation were calculated.

To assess diagnosis and prescription drugs in each subgroup, the numbers and percentages of each diagnosis and 
prescription drug were calculated for each of the following three groups: 1. individuals with probable GAD who 
consulted with a psychiatric specialist and a non-specialist; 2. individuals with probable GAD who received medical 
consultation; and 3. individuals with probable GAD.

To assess the EQ-5D-5L index score, EQ-VAS score, PHQ-9 score, depression severity based on PHQ-9 score, and 
WPAI-GH scores for 4 domains in each subgroup, summary statistics for the scores were calculated and compared for 
each of the following two groups using Wilcoxon rank sum test for PHQ-9 depression severity and t-test for continuous 
variables: 1. individuals with probable GAD who consulted with a psychiatric specialist and a non-specialist; and 2. 
individuals with probable GAD and probable non-GAD.

To assess the correlation between GAD-7 and PHQ-9 scores, Pearson’s correlation coefficient was calculated.
Multivariate logistic regression analysis was conducted to examine the association between independent variables and 

the condition of probable GAD. No imputation for missing data was conducted.
Data analysis was performed using Statistical Analysis Software (SAS Institute, Cary, NC, USA, version 9.4).

Results
Among the individuals included in the DeSC database (n = 917,147), on the basis of the inclusion and exclusion criteria, 
18,995 individuals (Analysis set 1) were identified as eligible for analysis of GAD prevalence (Figure 1). Among the 
analysis set, 18,742 individuals (Analysis set 2) were included in the analysis of clinical factors.

Prevalence
In the study population for the analysis of GAD prevalence (n = 18,995), the overall prevalence of probable GAD, 
defined by a GAD-7 score ≥10, was 6.4% (95% CI: 6.0–6.7%) (Table 1).

The prevalence of probable GAD in the population where the exploratory endpoints were used (in addition to GAD-7 
score ≥10, the degree of impact on daily life was also “very difficult” or “extremely difficult”) was 1.2% (224/18,995).

By sex, the estimated prevalence of probable GAD was higher in females 7.9% (95% CI: 7.3–8.6%) than in males 
5.6% (95% CI: 5.2–6.0%). By age category, the estimated prevalence of probable GAD was higher in the younger age 
groups, and decreased values were observed in older age groups.
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Demographics
A total of 1,188 individuals were included in the probable GAD group. By sex, the probable GAD group comprised 
58.6% males and 41.4% females (Table 2). In this group, the mean age was 45.5 years. A total of 17,554 individuals were 
included in the probable non-GAD group. By sex, the probable non-GAD group comprised 66.8% males and 33.2% 
females. In this group, the mean age was 49.2 years.

Medical Consultation
Among the probable GAD group, a total of 89.7% (1,066/1,188) individuals received medical consultation for any 
reason; and among this population 15.8% (168/1,066) of individuals consulted with a psychiatric specialist. Therefore, 
a total of 14.1% (168/1,188) individuals in the probable GAD group were found to have consulted with a psychiatric 
specialist. A total of 122 individuals did not have claims data for medical consultation and were classified as receiving 
“No medical consultation”.

Table 1 Prevalence of Probable GAD by Gender and Age 
Category

Total Probable GAD

n n (%) 95% CI

Overall 18,995 1,214 (6.4) 6.0–6.7
Gender

Male 12,540 702 (5.6) 5.2–6.0

Female 6,455 512 (7.9) 7.3–8.6
Age at online survey (years)

19–29 982 95 (9.7) 7.9–11.7

30–39 2,634 242 (9.2) 8.1–10.4
40–49 5,218 409 (7.8) 7.1–8.6

50–59 7,508 411 (5.5) 5.0–6.0

60–75 2,653 57 (2.1) 1.6–2.8

Abbreviations: GAD, generalized anxiety disorder; CI, confidence interval.

Table 2 Demographics

Probable GAD 
(N=1,188)

Probable non-GAD 
(N=17,554)

n (%) n (%)

Gender
Male 696 (58.6) 11,727 (66.8)

Female 492 (41.4) 5,827 (33.2)

Age at online survey, n (%) 1,188 (100.0) 17,554 (100.0)
Mean ± SD 45.5 ±9.6 49.2 ±10.1

Age category at online survey (years)

19–29 86 (7.2) 847 (4.8)
30–39 235 (19.8) 2,318 (13.2)

40–49 403 (33.9) 4,759 (27.1)

50–59 409 (34.4) 7,071 (40.3)
60–75 55 (4.6) 2,559 (14.6)

Abbreviations: GAD, generalized anxiety disorder; SD, standard deviation.
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Among the exploratory analysis group, a total of 89.0% (194/218) of individuals received medical consultation for any 
reason; and among this population 25.8% (50/194) of individuals consulted with a psychiatric specialist. A total of 22.9% 
(50/218) individuals in the exploratory analysis group were, therefore, found to have consulted with a psychiatric specialist.

In assessing visits to medical institutions by severity on the basis of GAD-7 scores, 12.8% (107/837) of individuals 
with moderate anxiety (10–14) visited a psychiatric specialist, compared to 17.4% (61/351) of individuals with severe 
anxiety (15–21), indicating that the proportion of visits to a psychiatric specialist was higher in the group with a higher 
GAD-7 score. Additionally, among individuals who received medical consultation, the GAD-7 scores of the specialist 
consultation group were higher compared to those in the non-specialist consultation group (mean: 14.0 vs 13.3).

Depression Assessment (PHQ-9)
In the comparison between the probable GAD group and the probable non-GAD group (Table 3), the PHQ-9 score was 
significantly higher in the probable GAD group (mean: 13.9 vs 3.3).

In the comparison between the specialist consultation group and the non-specialist consultation group among the probable 
GAD group (Table 4), the PHQ-9 score was significantly higher in the specialist consultation group (mean: 15.5 vs 13.6).

In the correlation analysis, a strong correlation was shown between GAD-7 and PHQ-9 scores (r = 0.811).
Additionally, associations were found between probable GAD and PHQ-9 values with statistical significance (p < 

0.001) in the results of the multivariate logistic regression analysis conducted to examine the association between 
independent variables and the condition of probable GAD (n = 18,742) (Supplementary Table 5).

Quality of Life Assessment (EQ-5D-5L, EQ-VAS)
In the comparison between the probable GAD group and the probable non-GAD group (Table 3), both the EQ-5D-5L index score 
(0.767 vs 0.916) and EQ-VAS score (58.8 vs 80.4) were significantly lower in the probable GAD group. These differences were 
larger in the anxiety/depression and pain/discomfort (median 2.0 vs 1.0; and 2.0 vs 1.0 respectively) dimensions.

Table 3 Comparison of PHQ-9, QOL and Work Productivity Between the Probable GAD Group and Probable 
Non-GAD Group

Probable GAD 
(N=1,188)

Probable Non-GAD  
(N=17,554)

p-value

PHQ-9, n (%) 1,188 (100.0) 17,554 (100.0)
Score, mean ± SD 13.9 ±5.1 3.3 ±3.4 <0.001a

Depression severity, n (%) <0.001b

Minimal (0–4) 25 (2.1) 12,529 (71.4)
Mild (5–9) 216 (18.2) 4,001 (22.8)

Moderate (10–14) 461 (38.8) 887 (5.1)

Moderately severe (15–19) 317 (26.7) 116 (0.7)
Severe (20–27) 169 (14.2) 21 (0.1)

EQ-5D-5L index score, n (%) 1,188 (100.0) 17,554 (100.0)
Mean ± SD 0.767 ±0.147 0.916 ±0.103 <0.001a

EQ-VAS score, n (%) 1,188 (100.0) 17,554 (100.0)
Mean ± SD 58.8 ±19.8 80.4 ±14.2 <0.001a

WPAI-GH, n (%)* 1,143 (96.2) 17,027 (97.0)
Percent work time missed due to health, mean ± SD 3.8 ±12.1 1.4 ±7.4 <0.001a

Percent impairment while working due to health, mean ± SD 41.3 ±29.0 15.4 ±21.9 <0.001a

Percent overall work impairment due to health, mean ± SD 42.9 ±29.4 16.3 ±22.7 <0.001a

Percent activity impairment due to health, mean ± SD 43.0 ±29.5 16.4 ±22.4 <0.001a

Notes: *Missing (incalculable) WPAI-GH data for 45 patients in probable GAD group; and missing (incalculable) data for 527 patients in probable 
non-GAD group. P-value was calculated by t-test (a) or Wilcoxon rank sum test (b). 
Abbreviations: QOL, quality of life; PHQ-9:, Patient Health Questionnaire-9; GAD, generalized anxiety disorder; SD, standard deviation; EQ-5D-5L, 
EuroQol 5 dimensions 5-level; EQ VAS, EQ visual analogue scale; WPAI-GH, Work Productivity and Activity Impairment Questionnaire Global Health.
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In the comparison between the specialist consultation group and the non-specialist consultation group (Table 4), both 
the EQ-5D-5L index score (0.712 vs 0.774) and EQ-VAS score (53.9 vs 59.2) were significantly lower in the specialist 
consultation group. This difference was notably larger in the anxiety/depression dimension (median 3.0 vs 2.0). 
Individuals with a lower QOL score were more likely to consult with a psychiatric specialist.

Work Productivity (WPAI)
In the comparison between the probable GAD group and the probable non-GAD group (Table 3), the WPAI score was 
higher in the probable GAD group for the following items: absenteeism, presenteeism, overall work impairment, and 
activity impairment. In the comparison between the specialist consultation group and non-specialist consultation group 
among the probable GAD group (Table 4), the WPAI score was higher in the specialist consultation group in all the 
following items: absenteeism, presenteeism, overall work impairment, and activity impairment.

Diagnosis
In the analysis of diagnoses made at medical consultations, in this study we focused on mental disorders and physical 
diseases (Supplementary Tables 3, 4) which are considered to be comorbidities of GAD at high frequencies.

Among the diagnoses made of the 1,066 individuals that comprised the probable GAD group (Table 5), the most 
common mental disorders were sleep disorders, mood disorders other than bipolar disorder (BP), somatoform disorders, 
and GAD. In the probable GAD group, the most common physical diseases were asthma, constipation, dizziness, pain, 
headache, and nausea and vomiting.

Among the diagnoses of the 168 individuals who consulted with a psychiatric specialist in the probable GAD group, 
the most common mental disorders were mood disorders other than BP, sleep disorders, and GAD. In this group, the most 
common physical diseases were constipation, headache, dizziness, asthma, pain, and irritable bowel syndrome.

Table 4 Comparison of PHQ-9, QOL, and Work Productivity Between Specialist Consultation Group and 
Non-Specialist Consultation Group Among the Probable GAD Group

Probable GAD

Specialist 
Consultation  

Group (N=168)

Non-Specialist 
Consultation  

Group (N=898)

p-value

PHQ-9, n (%) 168 (100.0) 898 (100.0)
Score, mean ± SD 15.5 ±5.2 13.6 ±5.1 <0.001a

Depression severity, n (%) <0.001b

Minimal (0–4) 0 (0.0) 23 (2.6)

Mild (5–9) 22 (13.1) 171 (19.0)
Moderate (10–14) 54 (32.1) 354 (39.4)

Moderately severe (15–19) 55 (32.7) 238 (26.5)

Severe (20–27) 37 (22.0) 112 (12.5)
EQ-5D-5L index score, n (%) 168 (100.0) 898 (100.0)
Mean ± SD 0.712 ±0.159 0.774 ±0.144 <0.001a

EQ-VAS score, n (%) 168 (100.0) 898 (100.0)
Mean ± SD 53.9 ±19.2 59.2 ±19.8 <0.001a

WPAI-GH, n (%) 154 (91.7) 868 (96.7)
Percent work time missed due to health, mean ± SD 6.6 ±16.7 3.6 ±11.7 0.032a

Percent impairment while working due to health, mean ± SD 50.5 ±30.0 40.1 ±28.4 <0.001a

Percent overall work impairment due to health, mean ± SD 52.2 ±30.6 41.8 ±28.8 <0.001a

Percent activity impairment due to health, mean ± SD 52.1 ±30.5 41.8 ±28.7 <0.001a

Notes: P-value was calculated by t-test (a) or Wilcoxon rank sum test (b). 
Abbreviations: QOL, quality of life; PHQ-9, Patient Health Questionnaire-9; GAD, generalized anxiety disorder; SD, standard deviation; 
EQ-5D-5L, EuroQol 5 dimensions 5-level; EQ VAS, EQ visual analogue scale; WPAI-GH, Work Productivity and Activity Impairment 
Questionnaire Global Health.
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Treatment (Prescription Drugs)
Among the prescription drugs of 1,066 individuals who comprised the probable GAD group (Table 6), the most 
commonly prescribed drugs were antianxiety drugs, followed by hypnotics, and antidepressants. The majority of 
antianxiety drugs were benzodiazepine anxiolytics. The most prescribed hypnotics were benzodiazepine hypnotics, 
followed by non-benzodiazepine hypnotics (Z-drugs), and orexin receptor antagonists. The most prescribed antidepres
sants were selective serotonin reuptake inhibitors (SSRIs), followed by serotonin and norepinephrine reuptake inhibitors 
(SNRIs); and tricyclics or tetracyclics/serotonin2-antagonist/reuptake inhibitor (SARI).

Table 5 Diagnoses of Specialist Consultation Group and Non-Specialist Consultation Group in the 
Probable GAD Group

Probable GAD with Medical Consultation

Total  
(N=1,066)

Specialist  
Consultation  

Group (N=168)

Non-Specialist  
Consultation  

Group (N=898)

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

Physical disease

Tachycardia, Palpitations 9 (0.8) 3 (1.8) 6 (0.7)

Hyperhidrosis 7 (0.7) 2 (1.2) 5 (0.6)
Tremor 0 (0.0) 0 (0.0) 0 (0.0)

Stiff shoulder 11 (1.0) 5 (3.0) 6 (0.7)

Headache 44 (4.1) 16 (9.5) 28 (3.1)
Nausea and vomiting 38 (3.6) 9 (5.4) 29 (3.2)

Diarrhea 8 (0.8) 1 (0.6) 7 (0.8)

Constipation 69 (6.5) 19 (11.3) 50 (5.6)
Irritable bowel syndrome 30 (2.8) 11 (6.5) 19 (2.1)

COPD 3 (0.3) 0 (0.0) 3 (0.3)

Asthma 87 (8.2) 13 (7.7) 74 (8.2)
Thyroid diseases 11 (1.0) 1 (0.6) 10 (1.1)

Menopausal syndrome 26 (2.4) 6 (3.6) 20 (2.2)

Pain 57 (5.3) 11 (6.5) 46 (5.1)
Fibromyalgia 2 (0.2) 1 (0.6) 1 (0.1)

Dizziness 57 (5.3) 15 (8.9) 42 (4.7)

Tinnitus 9 (0.8) 3 (1.8) 6 (0.7)
Disturbances of skin sensation 5 (0.5) 3 (1.8) 2 (0.2)

Mental disorder

Manic episode, BP 13 (1.2) 12 (7.1) 1 (0.1)
Mood disorders other than BP 153 (14.4) 127 (75.6) 26 (2.9)

Phobic anxiety disorders 7 (0.7) 6 (3.6) 1 (0.1)

Panic disorder 7 (0.7) 5 (3.0) 2 (0.2)
GAD 40 (3.8) 18 (10.7) 22 (2.4)

Other anxiety disorders 26 (2.4) 20 (11.9) 6 (0.7)

Obsessive-compulsive disorder 3 (0.3) 3 (1.8) 0 (0.0)
Reaction to severe stress, and adjustment disorders 24 (2.3) 21 (12.5) 3 (0.3)

Somatoform disorders 56 (5.3) 18 (10.7) 38 (4.2)

Dissociative and conversion disorders 7 (0.7) 5 (3.0) 2 (0.2)
Other nonpsychotic mental disorders 43 (4.0) 31 (18.5) 12 (1.3)

Eating disorders 2 (0.2) 2 (1.2) 0 (0.0)

Sleep disorders 196 (18.4) 110 (65.5) 86 (9.6)

Sexual dysfunction 1 (0.1) 0 (0.0) 1 (0.1)

Pervasive developmental disorders 3 (0.3) 3 (1.8) 0 (0.0)

Attention-deficit hyperactivity disorders 5 (0.5) 5 (3.0) 0 (0.0)

Abbreviations: GAD, generalized anxiety disorder; COPD, chronic obstructive pulmonary disease; BP, bipolar disorder.
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Regarding prescribed drugs among the 168 individuals who consulted with a psychiatric specialist in the probable 
GAD group (Table 6) the most common drugs were antianxiety drugs, followed by antidepressants and hypnotics. The 
most prescribed antianxiety drugs were benzodiazepine anxiolytics. The most prescribed antidepressants were SSRIs, 
followed by SNRIs and tricyclics or tetracyclics/SARI. The most prescribed hypnotic drugs were benzodiazepine 
hypnotics, followed by Z-drugs and orexin receptor antagonists.

In 898 individuals who consulted with a non-specialist, the number of antidepressant drugs prescribed (n = 14) was 
smaller compared to hypnotics (n = 41) and antianxiety drugs (n = 39) (Table 6).

Discussion
This study investigated the prevalence of GAD in Japan in a large sample size, using health insurance database combined 
claims data with survey result data. This unique methodology enabled us to clarify the actual status associated with GAD, 
including the consultation situation, diagnosis, and prescription drugs under the current situation that GAD is not 
frequently diagnosed in Japan.

The prevalence of probable GAD as defined by a GAD-7 score ≥10 was 6.4%, which is a higher value than observed 
in previously reported studies. Tajima et al reported a GAD prevalence value of 3.2% in 2003.10 Whereas Ishikawa et al 
reported a GAD prevalence value of 2.6% over the period 2002–2006;11 and a value of 1.6% in the period 2013–2015.12 

The relatively high prevalence of probable GAD found in our study may be due to the fact that probable GAD was 

Table 6 Prescription Drugs of Specialist Consultation Group and Non-Specialist Consultation Group 
in the Probable GAD Group

Probable GAD with Medical Consultation

Total  
(N=1,066)

Specialist  
Consultation  

Group (N=168)

Non-specialist  
Consultation  

Group (N=898)

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

Antidepressants 106 (9.9) 92 (54.8) 14 (1.6)

SSRI 55 (5.2) 49 (29.2) 6 (0.7)

SNRI 26 (2.4) 21 (12.5) 5 (0.6)
NaSSA 12 (1.1) 12 (7.1) 0 (0.0)

Tricyclic or Tetracyclic / SARI 26 (2.4) 18 (10.7) 8 (0.9)

S-RIM 9 (0.8) 9 (5.4) 0 (0.0)
Other 0 (0.0) 0 (0.0) 0 (0.0)

Antianxiety Drugs 134 (12.6) 95 (56.5) 39 (4.3)

Benzodiazepine Anxiolytic 126 (11.8) 94 (56.0) 32 (3.6)
5-HT1A Partial Agonist 2 (0.2) 2 (1.2) 0 (0.0)

Antiallergic Anxiolytic 10 (0.9) 2 (1.2) 8 (0.9)

Hypnotics 129 (12.1) 88 (52.4) 41 (4.6)
Benzodiazepine Hypnotic 61 (5.7) 47 (28.0) 14 (1.6)

Non-Benzodiazepine Hypnotic (Z-drugs) 57 (5.3) 30 (17.9) 27 (3.0)

Melatonin Receptor Agonist 6 (0.6) 5 (3.0) 1 (0.1)
Orexin Receptor Antagonist 33 (3.1) 27 (16.1) 6 (0.7)

Other Hypnotic 0 (0.0) 0 (0.0) 0 (0.0)

Mood Stabilizer 12 (1.1) 9 (5.4) 3 (0.3)
Antipsychotics 15 (1.4) 13 (7.7) 2 (0.2)

ADHD Medication 3 (0.3) 3 (1.8) 0 (0.0)

Others 25 (2.3) 4 (2.4) 21 (2.3)

Abbreviations: GAD, generalized anxiety disorder; SSRI, selective serotonin reuptake inhibitor; SNRI, serotonin and norepi
nephrine reuptake inhibitor; NaSSA, noradrenergic and specific serotonergic antidepressant; SARI, serotonin2-antagonist / 
reuptake inhibitor; S-RIM, serotonin reuptake inhibitor and modulator; 5-HT1A partial agonist, serotonin 1A receptor partial 
agonist; ADHD, attention deficit and hyperactivity disorder.
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identified using a self-reporting screening tool. Additionally, as our study was conducted during the COVID-19 
pandemic, it is possible that COVID-19 may have exerted an influence on GAD prevalence. This is consistent with 
a general population survey conducted in 2022,13 in which the prevalence of probable GAD was reported to be 7.6%. Our 
results show a higher prevalence of probable GAD in females and younger aged individuals, which is consistent with the 
results of previous reports.11,13

The EQ-5D-5L, EQ-VAS and WPAI scores were significantly worse in the probable GAD group than in the probable non- 
GAD group, suggesting that probable GAD has negative effects on both QOL and work productivity. To improve this situation, it 
is suggested that affected individuals should receive medical consultation, to obtain appropriate diagnosis and treatment.

Regarding medical consultation, although not all individuals in the probable GAD group required medical treatment, 
89.7% of individuals received medical consultation for any reason; and 14.1% of individuals received medical 
consultation with a psychiatric specialist. It was shown that individuals with high GAD-7 scores and individuals with 
symptoms of high severity were more likely to visit a psychiatric specialist than individuals with lower GAD-7 scores 
and symptoms of mild severity. Additionally, depression assessment PHQ-9 scores and QOL values (EQ-5D-5L, EQ- 
VAS) were higher; whereas work productivity scores (WPAI) were lower in the specialist consultation group compared to 
those in the non-specialist consultation group, which may suggest that individuals with greater disruption to daily 
activities were more likely to consult with psychiatric specialists. However, as complications and cultural backgrounds 
were not considered, it is necessary to interpret the findings cautiously. In cases where physical symptoms caused by 
comorbidities are severe, patients may visit a physician other than a psychiatrist; and cultural factors include, consulta
tion barriers and stigma attached to psychiatric illness in Japan, which may lead to people refraining from visiting 
psychiatrist medical facilities.21 As a previous survey showed, in Japan the awareness of GAD is low, and many people 
think that the symptoms are caused by personality traits.13 By raising awareness and correctly understanding the disease, 
in the general population, more people will be able to seek medical consultation that is best suited for them.

Among the 1,066 individuals in the probable GAD group that sought medical consultation, the main diagnoses (mental 
disorders) were sleep disorders (18.4%) and mood disorders other than BP (14.4%). The diagnosis of GAD was 
comparatively low and only 3.8% of individuals were diagnosed with this condition. Even in the specialist consultation 
group, the proportion of individuals diagnosed with GAD was only 10.7%, which was low compared with 75.6% for the 
diagnosis of mood disorders other than BP, and 65.5% for sleep disorders. It is known that GAD is often comorbid10 with 
other psychiatric disorders,22 and it is, therefore noteworthy that in our study that sleep disorders and mood disorders other 
than BP were the most common diagnoses made in 40 individuals diagnosed with GAD in the probable GAD group. While 
a GAD-7 score ≥10 is not a definitive diagnosis of GAD, our results show that proactive diagnosis of GAD is low as 
evidenced by the fact that a small number of individuals were diagnosed with GAD, compared to other psychiatric 
disorders, even by psychiatric specialists. In a previous survey of Japanese specialists, more than one-half of participants 
responded that disease awareness of GAD even among psychiatric specialists was insufficient, and it is considered 
important to make them aware of GAD.14 The low rate of GAD diagnosis may provide proof of low disease awareness.

Regarding the diagnosis of physical diseases, among 40 individuals diagnosed with GAD in the probable GAD group, 
the most frequent physical diagnoses were headache, constipation, dizziness, asthma, and pain. These conditions and 
symptoms are commonly thought to be associated with excessive anxiety.23–29 When treating these physical symptoms, 
consideration should be made regarding the possibility of underlying concomitant GAD in the afflicted individuals. In 
addition, it is generally known that GAD is commonly comorbid with depression.30 In our study, a strong positive 
correlation was confirmed between GAD-7 and PHQ-9 scores (r = 0.811). In consideration of this finding, it is 
recommended that at the time of depression diagnosis an assessment should simultaneously be made to confirm GAD 
comorbidity and excessive anxiety.

Regarding the status of treatment in the probable GAD group, antidepressants were prescribed to fewer individuals 
than antianxiety drugs and hypnotics. In the specialist consultation group, however, it was shown that antidepressants 
were prescribed to approximately the same number of individuals as antianxiety drugs and hypnotics. Conversely, non- 
specialists prescribed antidepressants to fewer individuals compared to hypnotics and antianxiety drugs. Among the 40 
individuals that were diagnosed with GAD in the probable GAD group, the prescription rate of antidepressants in the 
non-specialist consultation group (4.5%, 1/22) was much lower than in the specialist consultation group (44.4%, 8/18). 
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From these findings, it is, however, not possible to assess whether antidepressants were used appropriately or whether the 
prescription pattern was affected by the severity of symptoms. Regarding hypnotic drugs, the use of benzodiazepine 
hypnotics accounts for approximately half of all prescribed hypnotic drugs, followed by Z-drugs. Regarding antianxiety 
drugs, the most commonly prescribed class was benzodiazepine anxiolytics. Excessive prescription of benzodiazepine 
anxiolytics is considered to be one of the major problems in appropriately using psychotropic drugs, and in Japan 
warnings are provided regarding the dose and administration period of benzodiazepine anxiolytics.31,32 In our study, 
information was not collected on dose information and administration periods. The results of this study indicate that 
benzodiazepine anxiolytics are prescribed at slightly higher rates by non-specialists, but it is not possible to conclude 
whether or not this prescription rate is excessive. Indeed, it was reported that the prescription of antianxiety drugs has 
been decreasing year by year.33 The prescription situation for psychotropic drugs may be starting to become more 
appropriate, largely due to the efforts of medical professionals, including psychiatric specialists.

Limitations
The health survey was distributed to users of a computer-based health application. It is to be noted that there is selection 
bias inherent to the usage of the DeSC database. DeSC distributes health surveys to users of a computer-based health 
application. There is a possibility that users of such an application may take a greater interest in their health status, than 
non-users, which may influence the survey results, especially with regard to GAD-7, QOL and WPAI scores. 
Additionally, as the survey data were collected online, individuals without technical access were unable to participate 
and provide survey data. Essentially, the data derived from the individuals covered by employment-based health 
insurance, thereby comprised of employees of large businesses and their dependents. As such, there may be limited 
external generalizability in the results of this study to people outside the workforce, and to individuals that are self- 
employed, civil servants and individuals employed by small companies. Reflecting the characteristics of data source 
population, the age range of subjects included in the study results are predominantly in the range 20–60 years, and there 
may be limited generalizability to people that are outside this age range.

The GAD prevalence data were self-reported in the survey data and was not objectively obtained from doctors’ 
diagnoses which means that recall bias and/or reporting bias may have resulted in either an over-reporting or under- 
reporting of the true population prevalence. The GAD-7 scores of individuals who received treatments and experienced 
controlled symptoms was low, and they may be included in the probable non-GAD group. As stated previously, this may 
have resulted in over-reporting or under-reporting the true population prevalence of probable non-GAD. Finally, as the 
dosage, duration, and combination of prescribed drugs were not collected, it was not possible to evaluate the true 
appropriateness in the use of drugs.

Conclusion
The prevalence of probable GAD in our study is estimated as 6.4% in working individuals. Individuals with probable 
GAD showed lower QOL and work productivity, and higher depressive tendencies. Additionally, it was shown that the 
proportion of individuals who consulted with psychiatric specialists was low.

Few individuals were diagnosed with GAD even in the probable GAD group. The most common physical diagnoses 
among individuals that were diagnosed with GAD in the probable GAD group were headache, constipation, dizziness, 
asthma, and pain. This finding suggests that it is necessary to determine whether anxiety is involved when treating 
patients with such physical diseases.

The study results indicate a requirement for raising awareness of GAD among both physicians and the general 
population, including patients, leading to appropriate consultation behavior, diagnosis, and treatment. The development 
of a Japanese clinical guideline on GAD is a potential solution.

It is recommended that future research initiatives will be of paramount importance to raise awareness of GAD and 
develop clinical guidelines in Japan.
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