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ABSTRACT

Background: Patients with generalized anxiety dis-
order (GAD) are among the highest users of health-
care resour ces. The broadening of the DSM-IV crite-
ria for GAD has been a subject of controversy in the
literature, but its consequences have not been ana-
lyzed to date. Objective: The purpose of this study
was to analyze how the broadening of the DSM-IV
criteria affects healthcare resource utilization and
related costs. Methods: A multicentre, prospective,
observational study was conducted in randomly se-
lected outpatient psychiatric clinics between October
2007 and April 2008. Patients diagnosed according to
DSM-1V or broader criteria (1 month of excessive or
non-excessive worry and only 2 associated DSM-IV
symptoms) for the first time were consecutively en-
rolled. Socio-demographic data, healthcar e resour ces
and corresponding costs were collected over a 6-
month period. Results: A total of 3549 patients were
systematically recruited, 1815 in the DSM-IV criteria
group (DG) and 1264 in the broad criteria group
(BG). Treatments prescribed were similar for anti-
depressants in both groups (77.0% in the DG vs.
75.3% in the BG, p = 0.284), and dlightly higher in the
DG for benzodiazepines (71.5% vs. 67.2% respect-
tively, p = 0.011) and anticonvulsants (72.1% vs.
67.0% respectively, p = 0.002). Healthcare resource
utilization was statistically reduced to a similar extent
in both groups as a consequence of treatment, yield-
ing a reduction in the cost of illness of €1196 (SD =
1158) and €1112 (SD = 874) respectively; p = 0.304,
over a 6-month period. Conclusion: The broadening
of the GAD criteria could lead to earlier diagnosis not
necessarily associated with an increase in healthcare
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resource utilization or costs to the National Health
System in the six-month follow-up.
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1. INTRODUCTION

Anxiety disorders are among the most common psychiat-
ric disorders, and generalized anxiety disorder (GAD) is
one of the most common [1]. Lifetime prevalence of
GAD was estimated to be 2.8% in Europe and 5.7% in
the United States [1,2]. In a clinical setting, GAD preva-
lence has been estimated at 7.3% of patients in primary
care and up to 13% in psychiatric outpatient clinics [3,4].
The main feature of GAD is pathological worry, which is
accompanied by a variety of somatic and psychological
symptoms such as restlessness, muscle tension, sleep
disturbance, irritability, difficulty concentrating and fa-
tigue [5]. Given the chronic course of GAD and its low
remission rates, normal functioning in these patients is
substantially impaired [6]. In fact, GAD patients have
lower perceived quality of life than non-anxious controls
and a lower level of social functioning than patients with
arthritis or diabetes [7].

The persistent nature of GAD makes this condition a
considerably impairing anxiety disorder, which results in
high use of healthcare resources [8]. This is even higher
than in patients with other conditions such as obses-
sive-compulsive disorder and panic disorder patients [9].
GAD patients do not use healthcare resources for anxiety
alone, but are also more likely to seek treatment for other
somatic illnesses, pain and sleep disturbances [10]. Fur-
thermore, GAD is associated with a high rate of psychi-
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atric co-morbidity. In this regard, recent studies have
suggested that management of both GAD and its co-
morbidities is the cost driver in GAD [11].

GAD diagnostic criteria have been revised in each edi-
tion of the Diagnostic and Statistical Manual of Mental
Disorders (DSM) [5,12,13], and the DSM-V is not ex-
pected to be an exception [14-16]. Several groups are
conducting studies to assess the consequences of broad-
ening the DSM-IV criteria for GAD prevalence, symp-
tom severity, patient impairment and comorbidity [17-
25]. Although the scientific literature has plenty of eco-
nomic studies on anxiety disorders, none of those studies
have yet evaluated the economic consequences of broad-
ening the DSM-IV criteria for GAD on healthcare re-
source utilization and costs. The ADAN (Amplification
of Definition of Anxiety) study has demonstrated that
patients diagnosed using broad GAD criteria respond to
treatment similarly to patients diagnosed using the DSM-
IV when managed at the psychiatrist level [26]. These
results suggest that broadening the GAD criteria could
lead to earlier diagnosis, which will benefit patients by
starting appropriate treatment sooner. This could also
translate to improved patient functioning and quality of
life. Thus, the goal of the present study—which was a
secondary objective of the ADAN trial—was to deter-
mine the longitudinal consequences of broadening the
DSM-IV criteria for GAD on prospective utilization of
healthcare resources and the corresponding costs in
newly diagnosed patients [27]. Healthcare resource utili-
zation in the six months prior to the study was compared
with utilization during the study in each study group.

2.METHOD
2.1. Study Design

The ADAN study was a multicentre, prospective, obser-
vational study conducted in 618 Spanish outpatient psy-
chiatric clinics between October 2007 and April 2008
[26]. In brief, the study was approved by the local ethics
committee of Hospital Clinico de San Carlos (Madrid)
and was conducted according to the Declaration of Hel-
sinki regarding biomedical research involving human
subjects. Patients or their caregivers were asked to give
written informed consent before taking part in the study.
Patients attended outpatient psychiatric clinic three
times: Baseline, 3 and 6 month visits. The Hamilton
Anxiety Rating Scale [27] was administered at all three
visits. Socio-demographic data were collected at the
baseline visit. For the healthcare cost analysis, data on
current therapy including symptomatic treatments, and
psychiatric and medical illnesses were collected both at
baseline and at the 6 month visit. At the 3 month visit,
psychiatrists collected data related to patient follow-up
and current treatments. Participation in the study did not
affect the routine clinical practice of the participating
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physicians. Psychiatrists participating in the study were
asked to consecutive select patients newly diagnosed
with GAD using the Mini-International Neuropsychiatric
Interview (MINI) to verify both the DSM-IV criteria and
the abridged criteria as described below.

2.2. Sudy Sample

Eligible patients were men and women over 18 years of
age at the time of the baseline visit. Exclusion criteria
were patients with a previous diagnosis of GAD, a score
<9 on the validated Spanish language version of the
Hamilton Anxiety Rating Scale (HAM-A) [27], a score
>35 on the Montgomery-Asberg Depression Rating Scale
(MADRS) [27], and inability or difficulty understanding
patient-reported outcomes questionnaires written in Spa-
nish (e.g., non-Spanish speakers and illiterate individu-
als). Diagnosis was made in an outpatient setting by an
experienced psychiatrist in practice for at least 5 years,
familiar with study procedures. The MINI interview was
administered.

A stratified, multistage probability sample was drawn
with no replacement of dropouts. The sampling frame
included all public and private health systems within the
17 regions of Spain. The first stage consisted of selection
of outpatient psychiatric clinics (mental health centres) in
each health region. The number of clinics selected in
each region was proportional to the population of the
region, and the probability of choosing each clinic was
relative to the population in the area served by the clinic.
In the second stage, one psychiatrist per clinic was cho-
sen at random from among those with previous experi-
ence in clinical and epidemiological research in psychia-
try and at least 5 years of experience in the diagnosis of
mental illness. If a selected psychiatrist refused to par-
ticipate, he or she was replaced by another one from the
same clinic (also selected at random). Finally, in the third
stage, patients were selected with a systematic sampling
strategy. Participating psychiatrists were asked to invite
consecutive patients from the daily list of appointments
who met the inclusion and exclusion criteria until the
predetermined sample size was achieved.

Sample size was calculated taking into account the
study’s main variable: progression of anxiety symptoms
according to the total HAM-A scores in each patient
group. It was estimated that a sample of at least 2500
(1250 per group) evaluable patients was necessary, as-
suming a 2-tailed 95% confidence interval (CI) for the
total HAM-A scores greater than 0.25 points from the
observed mean difference between the two interventions.
Based on previous study results, a standard deviation
lower than 8 points was assumed [3].

2.3. Diagnostic Assessments

GAD was diagnosed using the MINI interview to verify
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DSM-IV criteria in one group (the DSM-IV criteria
group, DQG) in one group [5]. The other group (the broad
criteria group, BG) was diagnosed according to broad
criteria consisting of shortening of the anxiety duration
from “at least 6 months” to “at least 1 month” and re-
ducing the number of associated symptoms from 3 to 2,
according to Ruscio ef al. [20]. As described previously,
patients were diagnosed by an experienced psychiatrist.
Progression of GAD symptoms was assessed with a
validated Spanish version of the HAM-A scale at every
study visit [27].

2.4. Use of Healthcare Resources and Costs
Estimation

The perspectives of the patient and the Spanish National
Health System were chosen for this analysis. Information
regarding utilization of healthcare resource (non-drug
treatments, medical visits and hospitalizations due to
anxiety) during the last 4 weeks was obtained at the
baseline and 6 month visits by patient interview and data
extraction from medical records. A case report form was
designed ad hoc for this study to collect data on health-
care resources and out-of pocket costs. Drug utilization,
medical visits and hospitalizations were collected from
patient medical records, while non-drug treatments were
recorded by patient interview. Diagnostic tests were not
recorded since this variable was considered negligible in
GAD. Information regarding drug utilization was col-
lected for the 6 months prior to the baseline visit and the
6 month study visit. Patients were also interviewed about
the impact of anxiety symptoms on other costs not cov-
ered by the Spanish National Health System (out-of-
pocket costs) including medical transportation, caregiv-
ers, etc., during the last month. Costs were then extrapo-
lated to a period of 6 months.

Calculations of total cost per patient (in euros, year
2009) included direct costs, which consisted of the sum
of healthcare costs and out-of-pocket costs during a pe-
riod of 6 months before (collected at baseline visit) and
after (collected at the 6 month visit) enrolment in the
study. Drug costs were obtained from the National
Pharmacies Catalogue for the year 2009, using retail
prices + VAT of the least expensive generic medications
available, or the least expensive proprietary drugs when a
generic medication or a reference price was unavailable
[28]. Costs of non-drug treatments, medical visits, and
hospitalizations were obtained from the eSALUD health-
care costs database for the year 2009, updated with the
2008 inflation rate [29].

2.5. Satistical Analysis

Only patients who met all the inclusion criteria and none
of the exclusion criteria were included in the statistical

Copyright © 2013 SciRes.

analyses. Descriptive statistics were extracted for the
continuous variables in the study, including the measure
of central tendency and dispersion, with a 95% CI when
possible. A Kolmogorov-Smirnov test was used to check
the Gaussian distribution. For categorical variables, ab-
solute and relative frequencies were calculated. For
comparisons, Student’s t tests and chi-square tests were
used for continuous and categorical variables, respec-
tively. Analyses of Covariance (ANCOVA) or binary
logistic regression models were fitted comparing DSM-
IV criteria versus broad criteria groups, adjusting for
baseline scoring, socio-demographic variables and co-
morbidities at enrolment in the study. All types of health
resource utilization (number of drugs, non-drug treat-
ments, medical visits and hospitalizations) together with
costs (total and by different components), which were
considered continuous variables, were analyzed with
ANCOVA models as mentioned. Continuous variables
were also scored using the HAM-A, MADRS and Clini-
cal Global Impressions-Severity of Illness (CGI-S) scales,
which were compared with the baseline visit using a
Student’s t test. All categorical variables expressed as a
percentage (socio-demographic data, type of symptom
and co-morbidities) were compared with the baseline
visit using a chi-square test.

A multivariate linear regression model was also fitted
to explore for possible predictive factors for the change
in total direct costs between the 6 months prior to the
start of the study and the 6 months after the start of the
study. All variables with p-values <0.2 in the Pearson’s
correlation coefficient with a change in total direct costs
at the end of the study were included in the model, along
with variables having a possible clinical interpretation
[26]. A forward stepwise procedure was used and a Wald
statistic p-value < 0.05 was used as a criterion for retain-
ing variables in the model.

All statistical tests were two-tailed, and an a error of
<0.05 was accepted as statistically significant. Cohen’s
d effect size-(ES) was computed as a measurement of
clinical relevance by dividing differences between
groups by the pooled baseline standard deviation value
when the comparison reached statistical significance [30].
Data were analyzed using SAS statistical software, ver-
sion 8.2.

3.RESULTS

In this observational study, a total of 618 Spanish psy-
chiatrists recruited 3549 patients to participate in the
study, 453 of whom (12.8%) were excluded because they
did not meet the inclusion criteria; 334 (9.4%) with a
score >35 on the MADRS scale, 54 (1.5%) with a score
<9 on the HAM-A scale, 42 (1.2%) patients not newly
diagnosed with GAD, 24 (0.7%) unable to understand
questionnaires written in Spanish, 5 (0.1%) did not pro-
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vide written consent and 1 under 18 years of age. En-
rolled patients were diagnosed according to DSM-IV
criteria (1815 patients) or broad criteria (1264 patients).
The main patient socio-demographic characteristics are
shown in Table 1. As expected, statistically significant

Table 1. Baseline characteristics of study subjects by criteria
group (mean + SD).

DSM-1V Abridged
criteria (n = 1815) criteria (n = 1264) p

Gender (Female) (%) 1145 (68.1%) 748 (64.2%)  0.029
Age (years) 455+13.0 429+132 <0.001
BMI (Kg/m?) 254+42 247+38  <0.001
Obesity % (N)* 10.9 (184) 7.0 (82) <0.001
Highest educational
level % (N)
No studies 4.2 (75) 3.1 (40) 0.167
Elementary school 55.6 (1008) 44.6 (562)  <0.001
High school 19.9 (361) 25.2(317) 0.001
College or higher 19.5 (354) 26.2 (330) <0.001
Employment status % (N)
Employed 52.5(952) 59.2(747)  0.001
Unemployed 7.6 (138) 7.5 (94) 0.868
Housewife 22.6 (409) 16.7 (211)  <0.001
Other 17.3 (313) 16.6 (209) 0.612
Marital status % (N)
Single 23.6 (428) 29.0 (366) 0.001
Married/Living together 61.9 (1,121) 58.4 (736) 0.049
Divorced 9.9 (179) 9.4 (118) 0.627
Widowed 4.6 (83) 3.3 (41) 0.065
Mean number of GAD 7 4312 <0.001
symptoms
Symptoms % (N)
Restlessness 90.0 (1504) 86.3 (977) 0.003
Being easily fatigued 63.7 (1065) 52.2 (591) <0.001
Difficulty concentrating 80.8 (1351) 75.3 (852) 0.001
Irritability 77.4 (1293) 71.2(806)  <0.001
Muscle tension 77.8 (1300) 71.0 (804) <0.001
Sleep disturbance 84.6 (1414) 76.5 (866) <0.001
HAM-A
Total scale score 26.0+7.0 244+72 0.001
Psychic anxiety sub-score 145+3.6 13.7+3.7 <0.001
Somatic anxiety sub-score 11.5+43 10.7+4.4 0.008
MADRS 224+69 21.3+7.1 0.001
CGI-S 4.1+0.8 4.0+0.8 0.002

SObesity defined as BMI > 30 Kg/m* HAM-A = Hamilton Rating Scale for
Anxiety; MADRS = Montgomery-Asberg Depression Rating Scale; CGI-S
= Clinical Global Impression-Severity of Illness Scale. There were no large
effect size in mean differences (<0.25 in all cases, except for mean number
of GAD symptoms; 0.33).
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between group differences were observed in anxiety
symptoms per the HAM-A score, with a mean (standard
deviation) total score of 26.0 (7.0) versus 24.4 (7.2), re-
spectively; p = 0.001. However, these difference were
not or were only barely clinically relevant (ES < 0.25 in
cases with statistically significant differences), with the
exception of obesity prevalence (higher in the DSM-IV
group; 10.9% versus 7.0%, p < 0.001). Furthermore, pa-
tients in the DG had a somewhat lower educational status
and employment rate than patients with BG. Differences
observed in symptoms scale scores had no large effect
size (Table 1), although they were statistically different
as mentioned previously. The mean MADRS scale score
was statistically significant (p = 0.001, Table 1), although
the magnitude of the difference was small: 22.4 (6.9)
versus 21.3 (7.1), ES < 0.25. GAD symptoms were more
prevalent and severe in the DSM-IV group by definition,
but the magnitude of difference was small (Table 1) as
ES values were <0.25 in all cases, except for mean num-
ber of GAD symptoms, which was 0.33.

At enrolment in the study, patients who had at least
one psychiatric co-morbidity were 51.4% in the DG and
43.7% in the BG (p < 0.001). The most common psychi-
atric conditions and medical disorders in the two study
groups are shown in Table 2. Major depression was the
condition most often found as a co-morbidity in the two
groups; 31.8% versus 27.2% (p = 0.071), followed by
concomitant panic disorder; 19.3% versus 19.6%, p =
0.931. Neither the mean number of co-morbid psychiat-
ric disorders nor the medical illnesses was different in
the two criteria groups (p = 0.369 and p = 0.282, respec-
tively). Most psychiatric disorders were present for about
5 months before the diagnosis of GAD, with no signifi-
cant differences between groups in disease course. Of the
concomitant medical illnesses, chronic pain was present
in more than half of patients in both groups, with a
higher percentage in the DG; 64.3% versus 52.0%, p <
0.001 (Table 2).

In the 6 months prior to the study, drug treatment was
prescribed in more than 80% of patients in both groups
(87.9% in the DG; 82.0% in the BG, Figure 1), benzodi-
azepines being the most commonly used among all par-
ticipants (89.4% and 88.5%, respectively, p = 0.443), but
with significant differences, as expected, in the frequ-
ency of antidepressants (69.6% and 59.2%, respectively,
p < 0.001) and antiepileptics (22.4% and 17.5%, respec-
tively, p = 0.002), The percentage of treated patients in-
creased to 97% by the end of the study. The most notable
change was an increase in the prescription of antiepilep-
tics from 22.4% to 72.1% in the DG, and from 17.5% to
67.0% in the BG (p < 0.01 in both cases versus baseline),
this being significantly higher in the DG (p < 0.01, Fig-
urel).

The results for healthcare resource utilization during
the study period are shown in Table 3, while costs are
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Table 2. Most frequent co-morbid psychiatric disorders and
medical illnesses at baseline visit by criteria group.

DSM-1V criteria
Co-morbid psychiatric disorders

Abridged criteria

Frequency, Time Frequency. Time
’ (months) > (months)
0, 0,
% (N) (mean £ SD) 7% (N) (mean + SD)
Major depression 31.8 (294) 5.5+6.1 27.2(150) 62+7.9
Panic disorders  19.3(178) 4.0+4.2 19.6(108) 3.0+3.8
Social phobia ~ 14.9 (138) 4.6+52 16.5(91) 33+46
Phobias 13.5(125) 49+6.1 14.1(78) 4.6+5.6
Other depressive
disorders' 11.9(110) 58+52 103(57) 52+42
Obsessive
compulsive 63(59) 74+£7.1 6.7 (37) 85+74
disorder
Substance abuse  5.5(51) 4.6+5.1 43(24) 57+5.5
Adjustment
disorders 36(34) 28+33 52(29 1.9+27
Mean (SD)
number of 1.2 (0.5) 1.2 (0.5)
disorders
Co-morbid medical illnesses
Mean (SD)
number of 1.5(0.9) 1.5(0.8)
illnesses
Chronic pain, % (n) 64.3 (735) 52.0 (343)
Gastrointestinal
diseases, % (n) 29.1 (333) 29.7 (196)
Cardiovascular
discases, % (n) 15.0 (172) 17.6 (116)
Metabolic
diseases, % (n) 10.9 (125) 12.1 (80)
Genitourinary tract
diseases, % (n) 7.3 (84) 6.5(43)
Muscular pain, % (n) 3.1(35) 2.9(19)

SD = Standard deviation. Results are shown as percentage of patients in
each group presenting with every illness (frequency) and time from diagno-
sis till baseline visit (in months). 'Includes depressive disorders different
than major depression, dystimia, combined disorders of anxiety and depres-
sion, reactive depression, unspecified depressive disorder, secondary de-
pression to abuse of substances/drugs, etc. ip < 0.001 versus abridged crite-
ria group. Not significant when not indicated.

included in Table 4. A number of patients (33.3% in the
DG; 25.9% in the BG) were using non-drug treatments to
alleviate their anxiety. The most common among these
treatments were cognitive-behavioral therapy (14.8% and
11.9%, respectively, p = 0.025) and relaxation techniques
(11.6% and 10.2%, respectively, p = 0.224). Regarding
physician consultations, more than90% of patients in
both groups visited a physician at least once in the 6
months prior to the study (91.6% for the DG and 93.2%
for the BG) and during the study (91.7% and 93.3%, re-
spectively), but the differences were not statistically sig-
nificant in either case (p = 0.118 and p = 0.094, respec-
tively). Resource utilization in terms of doctor visits also
did not differ significantly between the DG and BG at the
end of the study (p = 0.397). Physician visits decreased
during the study period mainly due to a reduction in the
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Figure 1. Drugs used for GAD treatment at baseline and 6
month visits. (a) DSM-IV criteria group; (b) Abridged criteria
group. Data presented as percentage of patients in each group.
Differences not significant when not indicated. All changes,
except for other, were statistically significant when compared
to the baseline visit (p < 0.001 in all cases). “p < 0.05, 'p < 0.01
and *p < 0.001 when comparing DSM-IV and abridged criteria
groups in both visits.

number of visits to primary care doctors (8 visits ap-
proximately at the end of the study in both groups, p <
0.001 versus baseline, but with no statistical differences
between groups, p = 0.108). A low percentage of patients
required hospitalization during the 6 months prior to the
study (2.1% and 1.1%, respectively; p = 0.747); this re-
quirement significantly decreased during the study pe-
riod in both groups; p < 0.001 versus baseline.

Regarding the total direct costs, there was a significant
reduction during the study period in both groups (Table
4). Total direct costs in the 6 months prior to the study
were €2016 for the DG and €1626 for the BG, and were
significantly lower by the end-of-study visit: €488 and
€134, respectively (p < 0.01 in both cases). The health-
care costs also decreased significantly in both groups (by
€386 and €125, respectively; p < 0.01 in both cases) dur-
ing the study compared with the costs in the 6 months
prior to the study. These significant reductions were
mainly due to a decrease in physician visit costs (€544
and €467, respectively; p < 0.001 in both cases versus
baseline, but with no statistical significance in the be-
tween-group comparison, p = 0.703). These reductions
offset the significant increase in drug costs observed in
both groups; €208 and €242, respectively (p < 0.001 ver-
sus baseline but with no statistical differences between
groups, p = 0.831). Likewise, the comparison between
the DG and BG in healthcare costs reductions did not
reach statistical significance; p = 0.304 (Table 4).

A multivariate stepwise linear regression analysis was
performed to identify possible predictors of change in
total healthcare costs in GAD between the previous 6
months and the end of the study (Table 5). The criteria
used for diagnosis (DSM-IV or broad criteria) were not
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Table 3. Utilization of healthcare resources at baseline visit compared to the 6 month visit by criteria group.

Resouree DSM-1V criteria (n = 1815) Abridged criteria (n = 1264) . Adjusted change
Baseline Change at 6 months Baseline Change at 6 months difference [CT 95%], p
Number of Drugs 2.1(1.5)™ 0.5 (1.5)¢ 1.7 (1.3) 0.8 (1.3) 0.0 [-0.1, 0.1], 0.573
Number of Non-drugs therapies' 0.4 (0.6)™ 0.2 (0.6)" 0.3 (0.6) 0.3 (0.6)" -0.0 [-0.1, 0.0] 0.071
Physician visits 22.8(21.5) -12.6 (19.9)* 21.5(17.9) -11.7 (16.3)* -1.3[-2.8,0.3],0.108
Primary care 112 (12.5) -7.6 (11.5)* 11.7 (11.5) -8.1 (10.6)} —0.1 [—0.6, 0.4], 0.692
Psychotherapist 29 (74" -0.9 (6.3)" 2.3 (6.6) —0.4 (5.4)* —0.1 [-0.4, 0.3], 0.984
Psychiatrist 5.0(7.1)7 -1.3 (6.6) 4.0 (5.4) —0.6 (5.3) —0.1[-0.1, 0.4], 0.348
Emergency room 3.7 (7.0) -2.8 (6.5) 3.4(5.7) -2.7(5.3)} -0.0 [-0.2, 0.2], 0.984
Hospitalization 0.5(8.7) -0.5 (8.7)} 0.1(0.8) =0.0 (0.7)} -0.0 [-0.0, 0.0], 0.747

'Includes psychosocial therapy, cognitive treatments, psychoanalytic support, physical therapies, etc. Data shown as mean (standard deviation); CI = Confi-
dence interval; *p < 0.05, 'p < 0.01, *p <0.001, not significant vs. baseline visit when not indicated; "p < 0.05, “p <0.01, “p < 0.001 between groups compari-
son. Change difference adjusted by baseline scoring, socio-demographic variables and co morbidities at entry of the study.

Table 4. Healthcare and out-of-pocket average costs associated to GAD during the study time by criteria group.

Costs (€) DSM-IV criteria (n = 1815) Abridged criteria (n = 1264) y Adjusted Change
Baseline Change at 6 months Baseline Change at 6 months ifference [C195%], p
Out-of-pocket 435 (1015) -102 (858) 390 (983) -10(1191) —79 [-153,-5],0.038
Healthcare 1582 (2931)™ -386 (2787)" 1236 (1271) —125 (1070)" +38 [-35, +111], 0.304
Medical visits 1034 (1194)” —544 (1109)* 913 (943) —467 (876) +8 [-35, +52], 0.703
Hospitalization 131 (2368) —123 (2364)* 21 (205) —12 (183)* -1[-10, +7], 0.745
Non-drug therapies 208 (497)" 73 (540)} 168 (467) 112 (484) —22 [-59, +15], 0.247
Drug treatment 209 (320)™ 208 (307)* 134 (238) 242 (296) +2 [-20, +24], 0.831
Total direct 2016 (3176)™" —488 (2935)* 1626 (1761) —134 (1682)" —55 [-167, +58], 0.339

Data shown as mean (standard deviation); CI = Confidence interval; *p < 0.05, 'p < 0.01, *p < 0.001, not significant vs. baseline visit when not indicated; p <

0.05, “p < 0.01, ™p < 0.001 between groups comparison. Change difference adjusted by baseline scoring, socio-demographic variables and co morbidities at
entry of the study.

Table5. Significant predictors of healthcare cost variation during the 6 months analysed period.

Predictors B-coefficient Standard error t p

HAM-A psychic anxiety sub-score at baseline -42.9 14.7 -2.92 0.004

EQ-5D baseline score for daily activities 284.7 104.1 2.73 0.006

Benzodiazepine use in the 6 months previous to the study —256.2 124.0 -2.07 0.039

Antidepressant use in the 6 months previous to the study —340.8 108.0 -3.16 0.002

Antiepileptic use in the 6 months previous to the study —665.8 134.7 —4.94 <0.001

Non-drug treatment in the 6 months previous to the study =572.0 111.9 =5.11 <0.001

Adjusted R? = 0.04.

statistically associated with cost variation. Previous treat- cost variation. Likewise, baseline score on the psychic
ment with antiepileptics, antidepressants, benzodiazepi- domain of the HAM-A was negatively associated with
nes or non-drug therapies in the 6 months prior to base- change in healthcare costs at the end of study, with the
line visit was associated with significant decreases in cost variation in 6 months being nearly €43 lower for
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each point increase in the psychic sub-score of the
HAM-A scale. The only predictive factor that showed a
positive increase in cost variation was daily activities at
baseline, as assessed by the corresponding item of the
EQ-5D questionnaire.

4. DISCUSSION

The broadening of the GAD diagnostic criteria by short-
ening the duration of anxiety from 6 to 1 month and re-
ducing the number of associated symptoms from 3 to 2
had no significant effect on healthcare utilization in GAD
or the corresponding costs for patients treated in outpa-
tient psychiatric clinics. In follow-ups ranging from 1 to
6 months, the broadening of GAD criteria resulted in
significant improvements in patient quality of life by
avoiding months of suffering due to delay of appropriate
diagnosis and treatment which, in turn, may contribute to
breaking the cycle of GAD. Therefore, broadening the
GAD criteria would benefit these patients without in-
creasing the associated economic burden.

Healthcare utilization and costs in GAD have been
studied previously [9,31-34]. A recent systematic review
by Konnopka et al. of the cost of illness in anxiety dis-
orders points out that GAD and panic disorder are the
anxiety conditions with the highest direct costs [35]. In
this regard, GAD patients reportedly spend up to €971 in
total annual healthcare costs compared to €548 by the
reference group in a primary care setting [33]. Also,
three-month total costs for GAD have been estimated to
be €954 without co-morbidity and €1633 with co-mor-
bidity [36,37]. A European study estimated the per-pa-
tient cost of GAD at €1804 annually, which is higher
than any other anxiety disorder [9]. Marciniak et al. [31]
and Olfson and Gameroff [32] estimated the total annual
cost of GAD at $2464 and median healthcare costs at
$2375. Unfortunately, the studies mentioned above use
different diagnostic criteria (ICD-9, ICD-10, DSM-III-R
and DSM-1V), which reduces the comparability of their
data with the ones included here. Moreover, all these
studies took a retrospective approach using clinical trial
populations or database analyses to calculate both heal-
thcare utilization and costs. To the best of our knowledge,
ours is the first study to assess the healthcare costs of
GAD in a prospective manner, in a real world setting that
incorporated the impact of broadening the diagnostic
criteria on healthcare resource utilization and costs. The
total direct costs observed were €2016 and €1626 at
baseline, which is somewhat higher than the value ob-
served by Sicras-Mainar also in Spain but in a primary
care setting [33]; however, they are within the range of
total costs estimated for Europe by Andlin-Sobocki et al.
[9]. As mentioned before, a comparison of healthcare
costs in two populations diagnosed using different crite-
ria allows us to draw conclusions about the effect of re-
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vising the DSM-IV criteria from an economic perspec-
tive. Other studies assessing the effect of broadening the
DSM-IV criteria have shown its effect on prevalence,
symptom severity and even on disability [17-23]; how-
ever, none have studied the consequences of broadening
the criteria on the economic burden of GAD. In this
study, total costs were similarly reduced in both criteria
groups (by €488 for the DG and €134 for the BG), sug-
gesting that broadening the GAD criteria will not trans-
late to greater economic burden (adjusted difference of
€55,p=0.339).

The main driver of direct costs was medical visits in
both criteria groups (€1034 and €913 for the DG and BG
at baseline, respectively). Primary care visits were sig-
nificantly reduced in both groups (—=7.6 and —8.1, respec-
tively). The fact that patients most likely came from a
primary care setting in which they were not successfully
treated could explain this reduction in primary care visits,
once the patients were adequately managed. An Austra-
lian study determined that treating anxiety patients ac-
cording to standard guidelines reduced direct costs, thus
increasing cost-effectiveness compared with current care
[38]. At baseline, prior to a formal diagnosis, most pa-
tients had already been treated with several first-line
treatments (over 80% in both groups), mostly prescrip-
tions signed by primary care physicians who initiated
treatment for anxiety symptoms before a formal diagno-
sis could be established. This reflects what is happening
in the real world of primary care in patients presenting
with symptoms of anxiety. Interestingly, at the end of the
study, there was a shift in the drugs used, mainly due to
an increase in the prescription of antiepileptic drugs,
which was associated with a significant increase in the
costs associated with drug treatment. This was because
patients had already tried other anxiolytic drugs. How-
ever, this increase in drug therapies was largely offset by
the reduction in physician visits. As in the previously
mentioned Australian study, the results suggest that ef-
fective GAD management leads to a reduction in total
direct costs [38].

Impairment of daily activities was the only predictive
factor associated with a cost increase at the end of the
study. Thus the healthcare cost at the end of the study
increases for every increase in the degree of impairment
of daily activities. The other significant predictive factors
were severity of anxiety at baseline (measured by the
HAM-A psychic anxiety sub-score) and previous treat-
ment for anxiety. In other words, prior therapy with
drugs or other medical interventions negatively impacts
the cost reduction during the study.

The study is not free of possible limitations. One of
them is the observational design of the ADAN study with
its inherent limitations. Patients included in this study
may not be representative of the whole GAD population
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since they come from outpatient psychiatric clinics,
where psychiatrists may be dealing with the most severe
and refractory cases [3]. Also, a high proportion of pa-
tients were treated with antiepileptics; that may be ex-
plained by the fact that most subjects enrolled in the
study were non-responders to recommended first-line
drug treatment according to the European guidelines on
the treatment and management of GAD patients [7,39].
Another possible limitation is related to the method used
to collect data on health resource utilization, which was
subject to patient memory for some resources, meaning
that the analysis both under- and over-estimate actual
resource utilization. Finally, in terms of costs, we did not
make a distinction between co-morbid and pure GAD;
therefore, some of the costs attributed to GAD may be
due to the co-morbid disorder, which could mean an
over-estimation of the GAD cost.

In summary, despite above limitations, for patients
treated at psychiatric facilities, broadening of the GAD
criteria by reducing the duration of excessive and
non-excessive worry to 1 month and the number of asso-
ciated symptoms to 2 is associated with a significant re-
duction in healthcare and out-of pocket costs. These re-
ductions were similar in magnitude to those observed in
GAD patients meeting the DSM-IV criteria. Thus, broa-
dening the GAD diagnostic criteria was shown to not
greatly influence the response of GAD symptoms to
therapy while improving health-related quality of life and
reducing disability. Therefore, clinicians and payers
should consider shortening the time to fully diagnose a
patient with GAD and, then allocating the appropriate
therapy to the patient in order to reduce the economic
burden of GAD. Greater awareness of the place of GAD
in the anxiety continuum and an increased role of psy-
chiatrists in supporting primary care physicians for rec-
ognition of GAD, so that appropriate treatment is given
early in the disorder, will have the most beneficial effects
on our patients in the future.
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