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ORIGINAL ARTICLE

Anxiety disorders, major depressive disorder and 
the dynamic relationship between these conditions: 
treatment patterns and cost analysis

Clément François1,2, Nicolas Despiégel2, Khaled Maman3, Delphine Saragoussi2,  
Pascal Auquier1

1EA3279, Faculté de médecine, Université de la Méditerranée, Marseille, France; 2Lundbeck SAS, Paris, France;  
3Altipharm, Paris, France

Abstract
Objective: To determine the treatment pattern and impact on healthcare costs of anxiety disorders and 
major depressive disorder (MDD), and influence of their concomitance and subsequence.
Methods: A retrospective cohort study was conducted using a US reimbursement claims database. 
Adult patients with an incident diagnosis of anxiety or MDD (index date) were included. Their 
sociodemographic data, diagnoses, healthcare resource use and associated costs were collected over 
the 6 months preceding and 12 months following index date.
Results: A total of 599,624 patients were identified and included. Patients with phobia or post-traumatic 
stress disorder had the highest 12-month costs ($8,442 and $8,383, respectively). Patients with social 
anxiety disorder had the lowest costs ($3,772); generalized anxiety disorder ($6,472) incurred costs 
similar to MDD ($7,170). Costs were substantially increased with emergence of anxiety during follow-up 
in MDD patients ($10,031) or emergence of MDD in anxiety patients ($9,387). This was not observed in 
patients with both anxiety and MDD at index date ($6,148).
Conclusion: This study confirms the high burden of costs of anxiety, which were within the same range 
as MDD. Interestingly, the emergence of anxiety or MDD in the year following a first diagnosis of MDD 
or anxiety, respectively, increased costs substantially. Major limitations were short follow-up and lack of 
absenteeism costs.
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Introduction

Anxiety disorders are the most common mental illness 
in the US, with a 12-month prevalence of 18% and a 
lifetime prevalence reaching 30% of the population1,2. 
By comparison, the lifetime prevalence of mood dis-
orders is about 20%, and that of substance abuse is 
approximately 15%1.

Anxiety disorders comprise heterogeneous condi-
tions including generalized anxiety disorder (GAD), 
obsessive-compulsive disorder (OCD), panic dis-
orders, phobias, posttraumatic stress disorder (PTSD) 
and social anxiety disorders (SAD). However, the 
intensity and number of symptoms can fluctuate and 
diagnosis can be difficult and/or masked by other 

conditions. The clinical presentation of anxiety dis-
orders is further complicated by frequent comorbidity 
with major depressive disorders (MDD). It is estimated 
that one-third of patients with anxiety disorder will 
develop comorbid mood disorder sometime within 
12 months after diagnosis3 and more than half the 
patients diagnosed with mood disorder will develop 
comorbid anxiety at some point during the 12 months 
following diagnosis3,4.

In accordance with their high prevalence, anxiety 
disorders are associated with a high economic burden. 
Direct costs of anxiety disorders were estimated to be 
$46.6 billion in 1990 and $63.1 billion in 1998 in the 
US5,6. More recently, healthcare resource use related 
to anxiety disorders in the US was evaluated from 
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face-to-face interviews conducted by the National 
Comorbidity Survey-Replication (NCS-R) and by the 
World Health Organization (WHO) world mental health 
(WMH) surveys but, to the authors’ knowledge, no cost 
estimation was performed in these studies7,8. On the 
other hand a recent review of cost of illness and cost-
effectiveness studies clearly showed the considerable 
financial burden caused by anxiety disorders9. However, 
this review also highlighted the difficulty of compar-
ing costs due to large differences in the diagnoses, 
cost categories and years of study (from 1987 to 2006) 
considered. As a consequence, direct costs varied quite 
importantly between studies; e.g. the costs associated 
with GAD ranged from $2,400 to $28,000. Moreover, only 
a few studies considered all anxiety disorders simulta-
neously. Among them, an estimation of the healthcare 
costs of patients diagnosed with anxiety and prescribed 
antidepressants (AD) was performed using data from a 
reimbursement claims database in the US10. This study 
showed that AD users with both diagnoses of anxiety 
and depression had higher costs than AD users with 
depression only. Another study using a similar design 
showed that healthcare resource use and related costs 
were increased in patients with both anxiety disorder 
and depression11. In these studies, 12-month concomi-
tance was considered and no distinction was made 
between truly concomitant and subsequent comor-
bidities, which might, however, correspond to different 
conditions with different patterns of healthcare 
resource use.

The aim of the present analysis was firstly to provide 
further evidence of the costs of the different anxiety 
disorders, secondly to provide precisions about treat-
ment patterns (e.g. time to prescription from diagno-
sis), and finally to describe the influence of the dynamic 
relationship between the diagnoses of anxiety and 
MDD (concomitance or subsequence) on treatment 
pattern and 12-month healthcare resource use.

Methods

Data extraction

This retrospective cohort study was conducted using 
data from the PharMetrics database, a large US adminis-
trative claims database (IMS Health, Watertown, MA, 
USA), which includes data from 86 health plans covering 
over 55 million people. Database elements include 
patient demographics, health plan enrolment informa-
tion, inpatient and outpatient billing, diagnoses and 
procedures, and outpatient prescription drug dispens-
ing claims. Diagnoses in the medical claims are coded 
using the International Classification of Diseases, 
Ninth Revision, clinical modification (ICD-9-CM) 

codes, procedures are coded using Current Proce-
dural Terminology (CPT) and Healthcare Common 
Procedure Coding System (HCPCS) codes, and prescrip-
tion drug claims are coded using National Drug Codes 
(NDC). Claims data from healthcare providers are 
updated on a monthly basis. Data quality is constantly 
checked by PharMetrics, and data are formatted for 
pharmacoepidemiological analyses.

In the present study, data were extracted from the  
PharMetrics database for any patients aged 18 years or 
older and having, (1) an incident diagnosis (index date) 
of anxiety disorder or MDD between January 1st, 2002 
and December 31st, 2005, (2) no antidepressant or  
anti-anxiety agent during the 6 months preceding index 
date (baseline period), (3) no diagnosis of anxiety or 
MDD during the baseline period, (4) data available for 
the baseline period before index date and 12 months of 
follow-up after index date (i.e. the patient was affiliated 
to the healthcare plan during this period), and (5) no 
diagnosis of schizophrenia or bipolar disorder during 
this 18-month study period (Figure 1). The ICD-9 
codes used for the study are presented in Appendix 1.

Cohorts

For the study of anxiety disorders, patients were included 
in the cohort corresponding to this first diagnosis 
recorded. Patients with panic, SAD, other phobia, PTSD, 
OCD, stress or GAD at index date were included in the 
‘anxiety disorders’ cohort as well as the respective sub-
cohorts. MDD was used as benchmark to compare 
results of anxiety disorders, so that two additional 
cohorts were created: patients with MDD only at index 
date were included in the ‘MDD’ cohort and patients 
with both an anxiety disorder and MDD at index date 
were included in the ‘anxiety plus MDD’ cohort.

To study the dynamic relationship between anxiety 
and depression, four additional patient cohorts were 
constituted according to the presence or absence of 
anxiety and MDD diagnosis at index date and during the 
follow-up: ‘anxiety only’ (only anxiety during the study 
period), ‘MDD only’ (only MDD during the study 
period), ‘anxiety then MDD’ (anxiety at index date and 
MDD during the follow-up) and ‘MDD then anxiety’ 
(MDD at index date and anxiety during the follow-up).

Study variables

Demographic and clinical characteristics of the 
patients were described through age, gender, type of 
health plan, geographic region, payer type and  
Charlson Comorbidity Index (CCI)12. The Charlson 
Comorbidity Index contains 19 categories of comor-
bidities, primarily defined by ICD-9-CM diagnosis 



Dynamic relationship between MDD and anxiety disorders    101

Mental Health Extraction

Diagnosis of depression, anxiety or schizophrenia, or claim of antidepressant, anti-

anxiety or antipsychotic medication between 1-Jan-2002 and 31-Dec-2006

816,142,992 claims
5,429,660 patients

Index date definition
Diagnosis of depression or anxiety between 1-Jan-2002 and 31-Dec-2005 and at

least 6 months of follow-up before and 12 months of follow-up after index date

8,365,049 index dates
1,273,834 patients

Without any diagnosis of depression or anxiety within 6 months before index date

1,333,613 index dates
1,081,452 patients

Without any diagnosis of schizophrenia or bipolar disorder within 6 months

before index date or within 1 year after index date

1,282,039 index dates
1,043,491 patients

Without any claims of antidepressant or anti-anxiety medication within 6 months

before index date

767,085 index dates
687,928 patients

Last index date of the patients

687,928 index dates and patients

Figure 1. Patient selection process.

codes. Higher scores represent a higher burden of 
comorbidity by evaluating the presence of various 
ICD-9-CM codes during the baseline period derived 
CCI scores for this study.

Psychiatric medication use and time to treatment 
onset were evaluated through reimbursement claims 
for antidepressants selective serotonin reuptake inhi
bitor (SSRI), serotonin-noradrenalin reuptake inhibitor 
(SNRI), tricyclic antidepressants (TCA), other anti-
depressants and anxiolytics (benzodiazepines, other 
anxiolytics), measured at index date and during the 
follow-up period.

Healthcare-related costs (reimbursed amounts paid 
by health plans) were studied during the 6-month base-
line period before the index date and the 1-year follow-up 
period. The 6-month baseline costs were annualized  

(i.e. multiplied by 2) for comparisons are easier between 
baseline costs and follow-up costs, as well as with results 
from other studies. Costs were inflated to year 2006 using 
OECD reports13.

Statistical analyses

Quantitative variables (except costs) were expressed 
as mean (SD). Since costs are typically highly skewed, 
they were presented as mean, 5th (P5) and 95th (P95) 
percentiles. Qualitative variables were expressed as 
frequencies and percentages. Times to treatment were 
summarized with both mean and median to identify 
potential skewness in the data. Student’s t-test and 
chi-square tests were used to compare, respectively, 
quantitative variables and qualitative variables.
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Costs were compared using multivariate general-
ized linear model regression with log link and Gamma 
distribution14,15. Use of medications (antidepressants 
or anxiolytics) at index date and during follow-up was 
modeled using multivariate logistic regression. Uni-
variate analyses on times to treatment were performed 
using a Kaplan-Meier test. MDD and MDD only 
cohorts were used as reference. All multivariate mod-
els were adjusted on the following baseline character-
istics: age, gender, region, CCI, payer type, plan type, 
baseline psychiatric medication use (yes, no; use of 
antidepressant and/or anxiolytic at index date), and 
total healthcare-related cost during the baseline 
period. Anxiety cohorts and cohorts based on the con-
comitant or subsequent presence of anxiety and MDD 
were compared using relative risks (RR) calculated 
from these multivariate models. MDD and MDD only 
cohorts were respectively used as reference. A relative 
risk of 2 for an anxiety group is then interpreted as the 
costs in this group being twice as high as those in the 
reference group.

Results

Patients

A total of 599,264 patients were identified (Table 1) and 
included in the analysis: 49.7% in the anxiety disorders 
cohort, 45.1% in the MDD cohort and 5.2% in the anxiety 
plus MDD cohort. In the anxiety cohort, 71.4% of the 
patients had a diagnosis of GAD, 18.3% a diagnosis of 
stress and 6.5% a diagnosis of panic. Other types of anxi-
ety represented less than 2% of the patients (1.2% PTSD, 
1.1% OCD, 1.0% other phobias and 0.4% SAD).

Two-thirds of patients were female and the mean age 
was approximately 40  years in all groups, except OCD 
and SAD patients, which included a smaller proportion 
of female (53.7 and 41.2%, respectively) and were 
younger (36.0 and 32.4 years, respectively). SAD and 
OCD patients also had a lower mean CCI (0.1 and 0.2, 
respectively) than other patients (0.3–0.4).

Psychiatric medication use

Anxiolytic drugs were prescribed (Table 2) at index date 
at the highest frequencies to patients with panic (14.0%), 
other phobia (12.0%) and GAD patients (11.5%). These 
were also prescribed anxiolytic drugs at the highest  
frequency during follow-up (30.3, 34.7, and 24.7%, 
respectively, p< 0.01).

Among patients with anxiety disorder at index date, 
those with OCD, SAD or anxiety plus MDD had the 
highest frequency of antidepressant prescription at 

index date (13.5, 11.6, and 16.7%, respectively) and also 
during follow-up (56.0, 55.7, and 51.5%, respectively). 
With relative risks (RRs) of 1.6, 1.4, and 1.2, respectively, 
this frequency was even higher than in patients with 
MDD only at index date (p< 0.0001); RRs ranged from 
0.5 to 0.7 for other anxiety disorders (p< 0.001).

The prescription of both an anxiolytic drug and an  
AD during follow-up, concomitantly or not, was more 
frequently observed in panic (16.6%, p< 0.0001) and 
anxiety plus MDD patients (16.1%, p< 0.0001). The 
presence of at least one prescription of anxiolytic  
drug or antidepressant during follow-up was more  
frequent in SAD (61.3%, p< 0.0001) and OCD patients 
(58.5%, p< 0.0001).

Treatment by an anxiolytic or an AD usually occurred 
within the first 2 months following initial diagnosis, 
except for stress disorders and PTSD (about 3 months); 
but time to treatment onset varied largely between 
groups and treatments. Mean time to the first prescrip-
tion of an anxiolytic drug was the shorter in panic  
(41.0 days) and GAD patients (49.4 days), and the longer 
in OCD (115.2 days) and MDD patients (116.4 days). 
Compared to MDD patients (46.8 days), mean time to 
the first antidepressant treatment was shorter in anxiety 
plus MDD (42.0 days p< 0.001) and longer in patients 
with PTSD (91.8 days, p< 0.001) or stress (92.5 days, 
p< 0.001).

Healthcare-related costs

Overall, baseline and follow-up healthcare costs 
(Table 3) in anxiety disorder patients were broadly 
similar to those observed in MDD and anxiety plus 
MDD patients. Baseline 12-month healthcare costs 
ranged from $1,982 in SAD patients to $6,882 in PTSD 
and $6,885 in stress patients. During the follow-up 
period, these costs reached $8,442 in phobic patients 
and $8,383 in PTSD patients. Patients with SAD had 
the lowest costs ($3,772). GAD, which was the most 
prevalent anxiety disorder, incurred costs similar to 
MDD ($6,472 vs. $7,170, respectively). The higher 
increase was observed in phobia (+$3,264) and SAD 
patients (+$1,790). It was only +$650 in stress patients 
and +$1,014 in MDD patients. The healthcare costs 
following index date were mostly hospitalization and 
outpatient. This was followed by office visits and 
pharmacy.

Analyses according to the concomitance of anxiety  
and MDD

Among patients with anxiety only at index date, 15.9% 
had a diagnosis of MDD during the 1-year follow-up 



Dynamic relationship between MDD and anxiety disorders    103

Table 1. Baseline socio-demographic and medical characteristics according to index diagnosis.

MDD Anxiety disorders Anxiety  
+ MDD

Panic SAD
Other 
phobia PTSD OCD Stress GAD

Pooled 
anxiety

N 270,535 19,498 1,236 2,955 3,719 3,141 54,590 212,589 297,728 31,001

Gender  
(female), %

67.9 65.1 41.2 66.2 65.2 53.7 67.9 64.5 65.0 68.2

  P-value* / p< 0.001 p< 0.001 p=0.13 p=0.003 p< 0.001 p=0.45 p< 0.001 p< 0.001 p=0.51

Age, mean (SD) 41.6 (13.4) 39.0 (12.5) 32.4 (11.6) 41.5 (12.6) 41.0 (12.5) 36.0 (12.7) 41.1 (11.6) 42.3 (12.9) 41.7 (12.7) 39.5 (12.4)

  P-value* / p< 0.001 p< 0.001 p=0.71 p=0.01 p< 0.001 p< 0.001 p< 0.001 p< 0.001 p< 0.001

Region (%)

  Northeast 17.4 27.0 20.1 26.3 24.4 25.8 22.3 25.3 24.8 20.6

  South 22.5 25.8 16.5 21.8 20.8 22.3 22.9 26.3 25.4 19.3

  Midwest 50.4 39.6 58.3 45.3 41.2 44.3 47.4 40.3 41.7 49.1

  West 9.7 7.7 5.1 6.6 13.6 7.7 7.4 8.1 8.0 11.0

  P-value* / p< 0.001 p< 0.001 p< 0.001 p< 0.001 p< 0.001 p< 0.001 p< 0.001 p< 0.001 p< 0.001

Insurance, %

  Commercial 89.1 90.5 94.5 90.4 87.9 93.6 93.3 90.0 90.7 89.8

  Self-insured 3.3 3.4 2.6 4.2 3.5 3.0 3.0 3.7 3.6 3.1

  Medicaid 4.0 3.8 1.5 2.5 6.3 1.5 2.3 3.0 2.9 5.0

  Medicare 2.7 1.3 0.2 1.8 0.9 0.9 0.8 2.5 2.1 1.2

  Unknown 0.8 0.9 1.2 1.1 1.3 1.0 0.6 0.8 0.8 1.0

  P-value* / p< 0.001 p< 0.001 p< 0.001 p< 0.001 p< 0.001 p< 0.001 p< 0.001 p< 0.001 p< 0.001

Service provider, %

  CDH 0.3 0.4 0.3 0.2 0.4 0.4 0.5 0.3 0.4 0.0

  HMO 35.2 32.0 34.4 33.0 35.3 30.1 35.0 32.4 32.9 33.5

  Indemnity 6.2 6.0 6.8 6.3 6.4 6.9 5.2 6.2 6.0 6.3

  PPO 44.3 46.2 38.1 42.1 42.9 46.9 43.5 45.7 43.9 43.9

 � Point of service 13.0 14.3 19.1 17.2 13.8 14.5 15.1 14.5 14.6 15.1

  Unknown 1.0 1.1 1.3 1.3 1.3 1.1 0.7 0.9 0.9 1.1

  P-value* / p< 0.001 p< 0.001 p< 0.001 p=0.18 p< 0.001 p< 0.001 p< 0.001 p< 0.001 p< 0.001

CCI, mean (SD) 0.4 (1.6) 0.3 (1.2) 0.1 (0.7) 0.4 (1.4) 0.4 (1.4) 0.2 (1.1) 0.4 (1.6) 0.4 (1.4) 0.4 (1.5) 0.3 (1.2)

  P-value* / p< 0.001 p< 0.001 p=0.01 p=0.63 p< 0.001 p< 0.001 p< 0.001 p< 0.001 p< 0.001

CCI, Charlson Comorbidity Index; CDH, consumer directed healthcare; GAD, generalized anxiety disorder; HMO, health maintenance organiza-
tion; MDD, major depressive disorder; OCD, obsessive compulsive disorder; PPO, preferred provider organization; PTSD, post-traumatic stress 
disorder; SAD, social anxiety disorder.
*Statistical comparison with MDD.

(Table 4). Conversely, among those with MDD only at 
index date, 14.6% had a diagnosis of anxiety disorder 
during follow-up. Although statistically significant, no 
major difference was observed between these cohorts 
with regards to gender, age and CCI. However, as 
compared to the distribution of disorders in those 
with anxiety only at index date, patients with anxiety 
then MDD or MDD then anxiety had a lower propor-
tion of GAD (73.3 vs. 61.5% and 59.2%, respectively, 
p< 0.001), and a higher proportion of stress (16.6 vs. 
27.5% and 24.7%, respectively, p< 0.001) and PTSD 
(1.0 vs. 2.3% and 4.3%, respectively, p< 0.001). Differ-
ences were also observed with regard to antidepres-
sant and anxiolytic treatments (Table 4). A larger  
proportion of patients with anxiety then MDD or MDD 
then anxiety were prescribed an antidepressant drug 

during follow-up (p< 0.001). In addition, compared to 
other cohorts, a smaller proportion of patients with 
MDD only had an anxiolytic drug prescribed during 
follow-up (p< 0.001). The mean time to treatment 
onset was shorter in the MDD only (44.8 days) and 
anxiety plus MDD cohorts (42.0 days) (p< 0.001). It 
was the longer in patients with anxiety then MDD 
(77.0 days, p< 0.001).

Patients with anxiety then MDD ($9,387) or MDD 
then anxiety ($10,031) showed the highest healthcare 
costs during the follow-up period (RR ≈1.5 compared to 
MDD only, p< 0.001), which was mostly due to inpatient 
and outpatient costs (Table 5). They also had the highest 
increase in costs from baseline to follow-up (+$2,739 
and +$3,343, respectively). Costs increased by only $966 
in anxiety only patients and $615 in MDD only patients.
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Discussion

The present study showed that a diagnosis of anxiety was 
associated with increased healthcare costs over the 12 
months following index date and that these costs varied 
greatly according to the type of anxiety and depression 
comorbidity. They were highest when anxiety or depres-
sion was followed by a subsequent diagnosis of depres-
sion or anxiety, respectively, during the following year.
Patients with anxiety disorders often exhibit heteroge-
neous profiles. This was illustrated by specific character-
istics observed in patients with SAD and OCD in the 
current study. They were less frequently female, were 
younger, had fewer comorbidities and were more fre-
quently prescribed ADs than sufferers of other anxiety 
disorders or MDD. These findings are consistent with 
other recent studies on OCD and SAD in the US16,17. 
Unfortunately, the lower number of treated women with 
SAD in the present study tends to confirm a hypothesis 
raised by Lipsitz et  al that social phobia in women is 
more likely to go untreated due to possible societal 
gender biased (i.e. more acceptable for a women to be 
shy)18. SAD and OCD patients were also less frequently 

prescribed anxiolytics after index date, which seems 
coherent with guidelines for the management of anxiety 
disorders19.

In addition, patients with SAD and OCD were associ-
ated with lower healthcare expenditures relative to  
other groups before and after the index date, which 
seems related to their lower CCI and younger age, in line 
with the review of cost in anxiety disorders by Kon-
nopka9. While SAD patients showed relatively low base-
line healthcare costs but a steep increase after index 
date, patients with MDD, PTSD or stress had the highest 
baseline costs but only a slight increase after the index 
date (+$1,411, +$604 and +$953, respectively). The 
increase in healthcare cost in MDD patients was compa-
rable to another study, but the authors did not find other 
studies that reported baseline costs in patients with 
SAD20. It has been suggested that the lower direct costs 
associated with SAD could be due to the avoidance 
behavior of these patients, which results in less contact 
with the healthcare system9. As a consequence, the 
increased costs after diagnosis and treatment may be 
due to the possible overcome of this avoidance behavior. 
Overall, cost distributions were similar between groups 

Table 2. Antidepressant (AD) and anxiolytic (AX) drugs use according to index diagnosis.

MDD Anxiety disorders Anxiety  
+ MDDPanic SAD Other 

phobia
PTSD OCD Stress GAD Pooled 

anxiety

N 270,535 19,498 1,236 2,955 3,719 3,141 54,590 212,589 297,728 31,001

At index date (% of patients)

  AX 1.5 14.0 3.0 12.0 2.0 1.7 4.9 11.5 8.7 8.7

  P-value * / p< 0.001 p< 0.001 p< 0.001 p=0.01 p=0.41 p< 0.001 p< 0.001 p< 0.001 p< 0.001

  AD 13.9 8.7 11.6 5.4 3.6 13.5 4.7 7.8 7.3 16.7

  P-value * / p< 0.001 p=0.02 p< 0.001 p< 0.001 p=0.55 p< 0.001 p< 0.001 p< 0.001 p< 0.001

  AD + AX 0.7 3.0 0.6 1.4 0.4 0.9 0.7 1.5 3.9 3.9

  P-value * / p< 0.001 p=0.90 p< 0.001 p=0.07 p=0.14 p=0.41 p< 0.001 p< 0.001 p< 0.001

  AD or AX 14.7 19.6 13.9 16.1 5.1 14.3 8.9 17.8 21.6 21.6

  P-value * / p< 0.001 p=0.45 p=0.02 p< 0.001 p=0.52 p< 0.001 p< 0.001 p< 0.001 p< 0.001

During follow-up (% of patients)

  AX 9.3 30.3 17.1 34.7 15.7 12.6 20.0 24.7 24.0 20.8

  OR * 1 4.7† 2.4† 5.7† 1.9† 1.6† 2.6† 3.4† 3.3† 2.6†

  AD 45.2 33.9 55.7 34.6 36.8 56.0 35.1 30.1 31.8 51.5

  OR * 1 0.6† 1.4† 0.6† 0.7† 1.6† 0.6† 0.5† 0.6† 1.2†

  AD + AX 7.0 16.6 11.5 14.4 8.7 10.2 8.8 10.7 10.8 16.1

  AD or AX 47.5 47.6 61.3 54.9 43.9 58.5 46.3 44.1 45.0 56.2

Time to treatment onset (days), mean (median)

  AX 116.4 (81) 41.0 (1) 100.4 (42) 58.9 (7) 113.0 (77) 115.2 (77) 94.1 (40) 49.4 (1) 56.7 (2) 62.0 (2)

  P-value* / p< 0.001 p=0.23 p< 0.001 p=0.57 p=0.94 p< 0.001 p< 0.001 p< 0.001 p< 0.001

  AD 46.8 (13) 59.5 (21) 59.8 (25) 81.7 (36) 91.8 (47) 55.3 (20) 92.5 (49) 63.0 (23) 69.2 (27) 42.0 (13)

  P-value* / p< 0.001 p< 0.001 p< 0.001 p< 0.001 p< 0.001 p< 0.001 p< 0.001 p< 0.001 p< 0.001

  AD or AX 48.1 (13) 39.5 (2) 59.7 (22) 57.3 (13) 90.8 (46) 55.9 (19) 86.4 (40) 45.0 (3) 53.4 (7) 38.2 (5)

  P-value* / p< 0.001 p< 0.001 p=0.002 p< 0.001 p< 0.001 p< 0.001 p< 0.001 p< 0.001 p< 0.001

*Multivariate logistic regression. MDD was used as reference class.; †p was < 0.0001.
AD, antidepressant; AX, anxiolytic; GAD, generalized anxiety disorder; MDD, major depressive disorder; OCD, obsessive compulsive disorder; 
PTSD, post-traumatic stress disorder; OR, odds ratio; SAD, social anxiety disorder.
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with inpatient costs the highest, followed by outpatient, 
office visit and pharmacy costs. This is in accordance 
with a review of the burden of GAD21.

The data presented suggest some poorer recognition 
of the severity of anxiety disorders compared with MDD. 
This is supported by the shorter times to treatment onset 
observed in MDD only patients (45 days) compared with 
anxiety only patients (54 days) and in MDD then anxiety 
(55 days) compared with anxiety then MDD patients (70 
days). The very short time to treatment onset of anxiety 
plus MDD patients (42 days) was probably owing to a 
more severe and/or clear clinical presentation.

It has been reported that the proportion of treated 
patients who receive adequate treatment is approxi-
mately 34% for anxiety disorders8. Current guidelines 
for the management of anxiety disorders recommend 

antidepressants as first-line treatment for most of the 
conditions under study. These guidelines no longer 
include anxiolytic drugs but this does not seem to be 
the case in real-life practice. It was observed that 
anxiolytics were prescribed more than ADs to patients 
with anxiety (but not MDD) at index date. During the 
follow-up period, anxiolytics were prescribed at simi-
lar frequencies in patients with at least one diagnosis 
of anxiety or depression, comorbid or not. By con-
trast, the frequency of AD prescription in patients 
with anxiety only during the observation period 
remained twice as low as in other patients. These 
treatment characteristics may suggest a different 
clinical pattern of patients or lack of knowledge con-
cerning recommendations for use of ADs as first-line 
treatment in anxiety disorders. Analysis of time to 

Table 4. Type of anxiety and treatment according to the concomitance of anxiety and MDD.

MDD only Anxiety only MDD + anxiety Anxiety then MDD MDD then anxiety

n=231,017 n=250,532 n=31,001 n=47,196 n=39,518

Gender (female), % 67.7 64.3 68.2 68.8 69.2

  P-value* / p< 0.001 p=0.15 p< 0.001 p< 0.001

Age, mean (SD) 41.7 (13.5) 41.9 (12.7) 39.5 (12.4) 40.6 (12.5) 40.5 (12.9)

  P-value * / p< 0.001 p< 0.001 p< 0.001 p< 0.001

CCI, mean (SD) 0.4 (1.6) 0.4 (1.4) 0.3 (1.2) 0.4 (1.6) 0.4 (1.5)

  P-value* / p< 0.001 p< 0.001 p< 0.001 p< 0.001

Type of anxiety, n (%)

  GAD / 183,541 (73.3) 23,873 (77.0) 29,048 (61.5) 23,407 (59.2)

  Panic / 16,808 (6.7) 1,798 (5.8) 2,690 (5.7) 2,782 (7.0)

  SAD / 955 (0.4) 364 (1.2) 281 (0.6) 481 (1.2)

  Other phobia / 2,514 (1.0) 433 (1.4) 441 (0.9) 571 (1.4)

  PTSD / 2,641 (1.0) 1,131 (3.6) 1,078 (2.3) 1,710 (4.3)

  Stress / 41,607 (16.6) 2,778 (9.0) 12,983 (27.5) 9,756 (24.7)

  OCD / 2,466 (1.0) 624 (2.0) 675 (1.4) 811 (2.1)

  P-value† / / p< 0.001 p< 0.001 p< 0.001

Treatment 1 year after index date, n (%)

  AX 16,577 (7.2) 58,658 (23.4) 6,453 (20.8) 12,823 (27.2) 8,466 (21.4)

  OR*‡ 1 4.23 3.48 5.07 3.57

  AD 99,832 (43.2) 67,308 (26.9) 15,960 (51.5) 27,264 (57.8) 22,552 (57.1)

  OR*‡ 1 0.47 1.33 1.76 1.73

Time to treatment onset (days), mean (median)

  AX 117.8 (81) 53.7 (1) 62.0 (2) 70.1 (8) 113.7 (80)

  P-value* / p< 0.001 p< 0.001 p< 0.001 p=0.04

  AD 44.8 (11) 66.0 (23) 42.0 (13) 77.0 (36) 55.4 (19)

  P-value* / p< 0.001 p< 0.001 p< 0.001 p< 0.001

AD, antidepressant; AX, anxiolytic; GAD, generalized anxiety disorder; MDD, major depressive disorder; OCD, obsessive compulsive disorder; 
PTSD, post-traumatic stress disorder; OR, odds ratio; SAD, social anxiety disorder.
*Multivariate logistic regression. MDD only was used as reference class; 
†Anxiety only was used as reference class; 
‡p< 0.001 for any cohorts.
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treatment onset supports this hypothesis since 
patients with anxiety at index date were prescribed anti-
depressants on average 1 week after their prescription 
of an anxiolytic drug.

Interestingly, emergence of a second condition dur-
ing the 12 months following index date (i.e. patients suf-
fering anxiety then MDD or MDD then anxiety) showed 
the highest healthcare costs ($8,837 and $9,438, respec-
tively), but also the highest cost increase after index date 
(+$2,573 and +$3,151, respectively). The lack of clinical 
information in the database renders difficult the draw-
ing of conclusions or recommendations. However, it is 
interesting to observe that the time to treatment onset in 
the MDD then anxiety or anxiety then MDD sequences 
was larger than in patients with MDD only or anxiety 
only. Reversely, when the diagnoses of anxiety and 
depression were concomitant (i.e. at index date), the 
time to treatment onset were similar to or lower than 
MDD alone or anxiety alone (42 vs. 45 and 54  days, 
respectively); and so were the costs ($5,780 vs. 6,272 and 
5,749, respectively). This may suggest that shortening 
time to treatment onset may help in reducing the  
burden of patients who suffer a second mental illness 
during the following year.

This may also explain why the authors did not find 
increased costs in patients with anxiety and comorbid 
depression at index date, as shown in previous studies 
considering 12-month anxiety/MDD comorbidity10,22,23. 

In the present study, patients with concomitant anxiety 
and MDD at index had the same costs after index date as 
patients with anxiety only ($5,780 vs. 5,749, respectively) 
or MDD only ($6,272). By contrast, patients with anxiety 
then MDD and patients with MDD then anxiety had 
costs that were, respectively, $3,088 and $3,166 higher 
than patients with concomitant conditions at index  
date. Therefore, increased costs are most probably not 
associated with the comorbidity per se but with the suc-
cession of anxiety and MDD, regardless of the first to 
occur. Interestingly, the costs found here were substan-
tially higher than those of a similar study using the same 
database, which reported 12-month healthcare costs of 
$4,411 in anxiety-only patients (vs. $5,749 in the present 
study) and of $5,367 in anxiety patients with 12-month 
comorbid MDD (vs. $8,234 in the present study, regard-
less of the concomitance or subsequence of the 
comorbidity)10. However, the study in question only 
considered patients treated by ADs while the present 
study considered any patient with a diagnosis of anxiety 
or MDD, regardless of treatments. AD treatment only 
concerning 30–56% of anxiety disorders, the difference 
found may be related to a reduced risk of subsequent 
development of MDD in patients treated. Furthermore, 
the authors also reported slightly different ranking of the 
anxiety disorders with the highest costs. Taken together, 
this suggests that anxiety patients who are prescribed 
AD incur lower costs than those who are not, which  

Table 5. Annualized (12-month) healthcare costs ($US) according to the MDD/anxiety status, during the 6 months preceding index date and 
1-year follow-up. Results were adjusted for inflation and are presented as mean [P5; P95].

MDD only Anxiety only MDD + anxiety Anxiety then MDD MDD then anxiety

n=231,017 n=250,532 n=31,001 n=47,196 n=39,518

Baseline costs 6,066 [0; 21,098] 5,146 [0; 18,228] 4,544 [0; 16,272] 6,648 [0.0; 22,054] 6,688 [0.0; 23,084]

  P-value / p< 0.001 p< 0.001 p=0.03 p=0.01

After index date 6,681 [196; 24,094] 6,112 [194; 21,244] 6,148 [206; 21,182] 9,387 [495; 31,301] 10,031 [486; 32,959]

  Change (%) 615 (+10.1%) 966 (+18.8%) 1,604 (+35.3%) 2,739 (+41.2%) 3,343 (+50.0%)

RR* 1 0.93† 1.06† 1.44† 1.56†

Detail after index date

  Inpatient 2,496 [0; 11,720] 1,915 [0; 8,766] 2,201 [0; 9,448] 3,70 [0; 15,670] 3,977 [0; 17,204]

  Pharmacy 926 [0; 3,189] 837 [0; 2,823] 784 [0; 2,681] 1,097 [0; 3,477] 1,536 [0; 3,549]

  Emergency room 220 [0; 1,163] 279 [0; 1,477] 276 [0; 1,495] 405 [0; 2,111] 402 [0; 2,018]

  Home health 95 [0; 228] 57 [0; 56] 52 [0; 57] 95 [0; 226] 111 [0; 242]

  Office visits‡ 816 [65; 2,579] 831 [60; 2,715] 914 [74; 2,923] 1,347 [171; 3,990] 1,325 [171; 3,870]

  Labs 196 [0; 761] 193 [0; 760] 200 [0; 788] 239 [0–916] 239 [0; 920]

  Other outpatient§ 1,933 [0; 8,186] 2,000 [0; 8,122] 1,721 [0; 7,524] 2,535 [0; 9,892] 2,441 [0; 9,862]

MDD, major depressive disorder; RR, risk ratio.
*Multivariate generalized linear model of the healthcare costs after index date, with log link and gamma variance function. MDD only was used 
as reference class. The model was adjusted on baseline costs.
†p was < 0.001 for any condition; 
‡General practitioner, psychiatrist, other specialist; 
§Psychology, psychiatry, other ancillary care.
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further supports better adherence to recommendations 
for the management of anxiety disorders.

Limitations of this study include short follow-up and 
the lack of absenteeism costs. Short follow-up limits con-
sideration of certain costs occurring after the time win-
dow, especially those induced by the subsequent depres-
sion or anxiety. A longer follow-up could reveal additional 
costs and, therefore, further increase the differences 
observed between patients with anxiety only or MDD 
only compared with patients with anxiety then MDD or 
MDD then anxiety. Absenteeism is also an important, if 
not the most important, source of costs. Considering the 
heterogeneity of patients within the cohorts and sub-co-
horts, it could be supposed that absenteeism and associ-
ated costs would vary largely between conditions. Per-
forming the same analysis in other databases, with longer 
follow-up and absenteeism data, could be of value in  
this regard.

Another limitation inherent in the use of a reimburse-
ment claims database is that diagnoses are neither man-
datory nor quality-controlled on individual in claims 
form. Researchers cannot be certain that all patients 
actually have the condition they were diagnosed with, or 
that all patients with anxiety or depression have been 
correctly identified. To respond partly to this question, 
patients whose diagnosis at index date was confirmed 
during the follow-up period (i.e. at least one subsequent 
occurrence of this diagnosis) and those without confir-
mation of their index date diagnosis were identified. 
Comparison of these two populations was performed 
(data not shown, available upon request) and showed 
no major difference, in particular with regards to the 
main outcomes of the study (i.e. healthcare resource use 
and associated costs). This supports the overall accuracy 
of the diagnosis reported at index date.

Finally, other factors limit the findings owing to 
some intrinsic limitations of this type of database. 
Because of very large samples, some differences that 
reach statistical significance have little clinical rele-
vance. In addition, as only privately insured patients 
are included in the database, the results may not gen-
eralize to publicly insured or uninsured patients, who 
may exhibit different cost patterns.

Conclusion

The present study confirms that anxiety disorders are 
associated with high healthcare costs, comparable to 
those of depression. With the large sample size of this 
study, present findings also supports more precise esti-
mation of the direct costs, which are more likely close to 
$4,000–6,000 than to the previous lower ($2,000) or 
higher ($28,000) estimates. Furthermore, the results 
highlighted that emergence of anxiety or MDD in the 

year following an initial diagnosis of either MDD or 
anxiety increases costs substantially. A deeper under-
standing of these heterogeneous conditions and the 
dynamics of their occurrence, along with improved rec-
ognition, diagnosis and management would likely 
reduce the overall burden of anxiety.
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