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Abstract To assess the cost of illness of generalized anx-
iety disorder (GAD) in a primary healthcare setting in Spain.
A cross-sectional, retrospective study was conducted. The
sample comprised patients diagnosed with GAD according
to ICD-10 criteria and a control group. Healthcare/non-
healthcare resource utilization was recorded retrospectively
for the 12 months prior to the study visit. Costs were esti-
mated from a societal perspective. Two models have been
produced to study the variables that influence the cost of the
illness both, without and with controls. The study enrolled
456 patients [76.8 % women, 49.2 (17.0) years] with GAD
and 74 controls without GAD [42.5 % women, 47.9 (16.7)
years]. 67.8 % of subjects were on combination therapy
(antidepressant 4 anxiolytic); 6 % were using 2 or more
drugs to treat anxiety; and 23.4 % were on monotherapy.
Total annual average costs were higher in the GAD group
(€7,739 vs. €2,609), with mean costs attributable to GAD of
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€5,139 (healthcare costs: €1,329, indirect costs: 75 % of
total cost, approximately). Age and health status measured
by Hamilton Anxiety Rating Scale and clinical global
impression were related to costs. The improvements in
quality of life measured by EQ-5D index are associated to
lower cost. GAD treated in Spanish primary healthcare set-
tings generated considerable healthcare costs and, particu-
larly, loss-of-productivity costs.

Keywords Cost of illness - Generalized anxiety disorder -
Primary care - Costs - Productivity

Introduction

The National Institute of Mental Health defines generalized
anxiety disorder (GAD) as an anxiety disorder character-
ized by chronic anxiety, exaggerated worry and tension,
even when there is little or nothing to provoke it. People
who suffer from GAD generally expect the worst to hap-
pen, and worry too much about money, health, family, and
work, even when there are no signs of problems. These
patients also find it difficult to relax and concentrate. They
usually suffer from sleeping disorders. GAD is often
accompanied by physical symptoms such as fatigue,
tremors, muscle tension, headaches, irritability, excessive
perspiration, etc. (Wittchen et al. 1994; NIMH 2005).
There is often an existing co-morbidity such as another
anxiety disorder, depression, or substance abuse (Souetre
et al. 1994; Lobo and Campos 1997). GAD is commonly
treated with medications.

In Europe and the United States, GAD and substance
abuse have a high annual life-prevalence of approximately
2 and 5 %, respectively (Fricchione 2004; Lieb et al. 2005).
The European Study of the Epidemiology of Mental
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Disorders (ESEMeD), conducted in 6 European countries,
found that 14 % of Europeans develop some anxiety disorder
(not necessarily GAD) at some point in their life (Alonso
et al. 2004). In addition, GAD is a common anxiety disorder
in the population above 65 years of age. It is estimated that
more than half of the patients with anxiety disorders visit
primary healthcare (PHC) centers (Wittchen 2002). A study
by the World Health Organization, following the ICD-10
criteria, found the prevalence of generalized anxiety disorder
to be 7.9 % in a sample of 25,916 patients recruited in PHC
centers in 14 countries (Goldberg and Lecrubier 1995). The
existing studies on PHC in Spain estimate the prevalence of
GAD torange between 4.5 and 7.3 % (Chocron Bentata et al.
1995; Lobo and Campos 1997).

The aim of cost and burden of illness studies is to quantify
the effects of an illness on the well-being of those who suffer
from it and to society at large. Cost of illness includes both
the direct and indirect costs incurred as a result of illness. The
direct costs include the monetary cost of healthcare and costs
incurred for non-healthcare resources used as a result of an
illness. Indirect costs include the productivity loss that can be
attributed to the illness. The procedure for quantifying costs
involves, firstly, measuring the use of each resource in
specified units, and secondly, converting those units in
monetary terms with the aid of unitary costs or prices in order
to arrive at a composite estimate. A small number of studies
have been conducted to estimate the costs of mental disor-
ders in Spain. These include the cost of mental disorders in
the Canary Islands in the year 2002 (Lopez-Bastida et al.
2004), the cost of schizophrenia (Haro et al. 1998; Salvador-
Carulla et al. 1999; Vazquez-Poloet al. 2005), the cost of
vascular dementia compared with Alzheimer-type dementia
(Sicras et al. 2005), the cost of the ambulatory resources of
Alzheimer disease (Boada et al. 1999), the cost of schizo-
phrenic relapses (Peiro et al. 2004), and a specific study of
anxiety disorders that addresses the cost-offset of panic
disorders for the year 1992 (Salvador-Carulla et al. 1995).

The impact of GAD (use of health care resources, loss of
well-being, etc.) is assumed to be considerable. The indirect
costs imposed by GAD include the loss of productivity and
employee absenteeism. These costs can be considerable given
the high prevalence of GAD (Souetre et al. 1994; Candilis and
Pollack 1997; Andlin-Sobocki and Wittchen 2005). There-
fore, in order to estimate the actual cost of GAD, indirect costs
must also be considered in addition to direct costs.

The objective of the present study is to assess or esti-
mate the cost and the burden of GAD in Spain. A com-
parison of a sample of patients with GAD enrolled at PHC
centers versus a control group formed the basis. The study
analyzed the determining factors and possible explanatory
variables of the cost and the burden of disease. This article
focuses on assessment of the annual cost attributable to
GAD in Spain in 2006.

Methods
Study Design and Participating Centers

This is a multicenter, longitudinal, observational, and ret-
rospective study. Data was collected by the doctors from a
representative sample of PHC centers in Spain. The pro-
portion of the regional population served/covered by these
centers acted as a weight. The Scientific Research Ethics
Committee approved the protocol of the study. The par-
ticipating researchers were randomly selected from a
database of qualified researchers. All had previous expe-
rience in studies on mental health and were familiar with
the administration of basic mental health scales. Based on
the estimates of the required sample size of GAD cases and
controls (see more below), the study anticipated partici-
pation by approximately 174 primary healthcare doctors.
Each doctor was asked to recruit the first three patients
diagnosed with GAD and one control who came to his/her
office and met the specified study criteria. The doctors
were asked to select one patient with GAD from each of the
following three age brackets: 18-34 years, 35-64 years,
and 65 years and above. The control group was to be
recruited from individuals who came to the PHC center for
administrative purposes, such as to get a medical pre-
scription or to accompany a patient, etc., and/or due to a
minor illness (e.g., common cold, skin infection, or diar-
rhea). Controls were also required to belong to one of the
three age brackets in order to maintain uniformity.

Exclusion and Inclusion Criteria for Recruiting
Participants

The inclusion and the exclusion criteria of the study were
as follows: Inclusion criteria: Outpatients, both male and
female, over 18 years of age with a diagnosis of general-
ized anxiety disorder (ICD-9 code: 300.02 and ICD-10
code: F41.1) (World Health Organization 1992). To be
included in the GAD group, it was important that the
clinical history of the patient be available for a minimum of
12 months. Other mandatory requirements for inclusion
were written consent by the patient and ability to read, to
understand, and complete health status questionnaires in
Spanish. Exclusion criteria: The exclusion criteria included
non-availability of clinical history or medical records for
the past 12 months, inability to read or understand health
questionnaires in Spanish, and presence of another serious
illness that interfered with the patient’s capacity to fill in
the questionnaires. For example, mental retardation or
insufficiency can hinder a patient’s ability to recall previ-
ous utilization of health services and health-related
expenditures, and to complete health questionnaires.
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Calculation of Sample Size

Owing to the absence of studies estimating the cost of
GAD in a primary healthcare setting in Spain, this study
had to define its own criteria for arriving at an appropriate
sample size. The sample size was determined on the basis
of two criteria: (a) a sample should be representative. This
required a sample composed of 100-150 individuals
(adjusted for loss of 10 % of participants) in each of the 3
age brackets; (b) The sample size had to be large enough to
capture a minimum average cost differential of 450€ with a
standard deviation of 675€ between the cost of treating a
patient with moderate/severe GAD (a score >15 on the
Hamilton Anxiety Rating Scale, HAM-A) and a patient
with mild GAD (HAM-A score of 6-14), and between
GAD and control group. The figure of 450€ was selected as
a benchmark because it was assumed that a new treatment
that provided cost savings of at least 450€ would be con-
sidered to have a financially significant impact and might
qualify for reimbursement. The study design required
recruitment of a total of 696 participants, 522 (75 %) with
GAD in the treatment group and 174 (25 %) in the control
group. This sample would make it possible to test the study
hypothesis with an o error <0.016 (including the Bonfer-
roni correction for multiple comparisons), and a power of
80 % (f error <0.2) using a two-tailed test.

Data Collection

The data was collected on a questionnaire. The question-
naire comprised seven forms, of which Forms 1 and 2 were
meant to be completed by the investigator and Forms 3-7
by the participants themselves. The questionnaires were
specifically designed for this study and were modified on
the basis of a pilot study with 19 participants. In the part of
the questionnaire meant to be filled by the investigator,
Form 1 contained questions on socio-demographic infor-
mation (personal information such as age, gender, etc.),
co-morbidity, absenteeism from work, course of the illness,
medication for GAD and other causes, and the physician’s
perception of the patient’s state of health and Form 2
contained the Spanish version of the HAM-A (Hamilton
1959; Lobo et al. 2002). Forms 3-7, meant to be completed
by the patients themselves, contained personal information,
information on the use of caregivers, course of the illness,
medication, etc.

Use of Health Care and Non-healthcare Resources
The study classifies the resources in three categories:
(a) Healthcare costs: costs of medical visits to primary care

physicians and specialists, emergency room visits, diag-
nostic tests, routine and emergency hospitalizations, and
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medication, (b) Non-healthcare direct costs: expenses
incurred for a caregiver, transportation, baby-sitting, and
other out-of-pocket costs, and (c) Indirect costs: produc-
tivity loss due to employee absenteeism related to GAD.

The respondents were asked to list the general expenses
incurred for healthcare in the past 3 months and expenses
for emergency room visits and hospitalizations in the past
year. The annual estimates were derived by linearly
extrapolating the quarterly data by multiplying it by four.
The questionnaire made a distinction between use of
resources due to GAD and use related to other causes. The
study assumes higher use of health care resources by
patients with GAD in comparison with use by the general
population. The people suffering from GAD may visit
primary healthcare centers more frequently for apparently
non-associated reasons, but the underlying cause may in
fact be GAD. The costs associated with these visits can be
therefore be classified as attributable to GAD. This study
defined the cost attributable to GAD as the difference
between the total average costs incurred by the GAD group
and the control group.

Estimation of Costs

Table 1 lists the average unit costs of several healthcare
services and resources. The majority of the information
was taken from the SOIKOS healthcare costs database
(SOIKOS 2005). The unit costs are presented in 2006
prices. The costs of consulting a psychiatrist and a psy-
chologist were taken from the PSICOST study (Vazquez-
Polo et al. 2005; Saldivia Borquez et al. 2005) describes the
method of calculating these costs. The costs of medications
were taken from Catalog of Pharmaceutical Specialties
(Catalogo de especialidades Farmacéuticas 2006) of the
General Council of Official Colleges of Pharmacists of
Spain. Drug costs are presented as cost per milligram of
active ingredient. For non-branded generics (drugs sold
under their INN), the product with the lowest price was
selected. For branded generics (non-INN), the brand with
the lowest price was selected.

The average cost of absenteeism from work was cal-
culated on a per-day basis from the information on labor
costs provided by the National Institute of Statistics for the
year 2006 (INE 2006). The average per-day cost of
absenteeism was calculated by dividing the total average
monthly cost per worker for a company (€2,197.39) by
the average number of full working days in a month
(according to the labor agreement, 156.8 h/8 h = 19.1
days). This ratio was then multiplied by the average daily
wage (average monthly labor cost per worker divided by
the working hours per month). The per-day cost of
absenteeism was calculated to be €115.05 (2,197.39€/
19.1 days).
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:::;:Ecireurnel;ocu(;ii Oefvgl)zated ftem Healtheare type Cost ©
in the ANCORA study General practitioner visit PC (primary care) 15.26
Specialist visit
Psychiatrist PC/hospital 81.27
Psychologist PC/hospital 81.27
Specialist PC 22.34
Orthopedist Hospital 48.51
Cardiologist Hospital 86.45
Gastroenterologist Hospital 104.48
Gynecologist Hospital 66.88
Endocrinologist Hospital 60.73
Outpatient treatment at hospital Hospital 29.68
Hospital emergency room Hospital 111.62
Diagnostic tests
Blood test (hemogram or biochemistry) PC 20.51
X-ray Hospital 2591
Electrocardiogram PC 13.49
Thyroid hormone PC 8.99
Sources: SOIKOS database of In-patient care (day of stay)
healthcare costs, 2005 and Psychiatry Hospital 231.74
PSICOST Study (Vazquez-Polo Internal medicine Hospital 285.06
et al. 2005), (Adjusted for Others/not specified Hospital 324.25

inflation to December 2006)

Data Analysis Procedures

The descriptive analysis of the cost variables includes the
mean, the standard deviation, and the minimum and maxi-
mum values. Since a Kolmogorov—Smirnov test confirmed
that the continuous variables of the sample were not normally
distributed, it was decided to use nonparametric tests for the
comparative analysis. A Mann—Whitney test was used when
only two groups were compared (e.g., patients with GAD vs.
controls). A Kruskal-Wallis test was used when the com-
parisons involved three or more groups (e.g., comparison
across the severity score intervals of the HAM-A). For the
Kruskal-Wallis test, the Tukey—Kramer method was used to
determine whether the difference in groups was statistically
significant. If the p value was <0.05, the difference was
considered statistically significant. Socio-demographic and
habit data were compared using a x° test or Fisher’s exact test.

Variables that Influence the Cost of the Illness

We seek to determine whether the variables age, sex,
Hamilton scale values, index of quality of life, and CGI
influence the annual cost of the illness (AnnCost). Costs
can have a high degree of asymmetry. In this case is more
realistic to assume that the costs follow a log-normal dis-
tribution (O’Hagan and Stevens 2001). Thus, the dependent
variable, the annual cost of the illness, has lognormal dis-
tribution. The model shows the following functional form:

Yi= By + BiSex; + f,Age; + f;Hamtot; + B,EQingex i
+ B5sCGI; + fgcontrol;

(Model 1)

AnnCost; ~ dlnormal (Y7, 7)
7~ Gamma(a,b)
B;~ Normal(ﬁj,Qij), j=0,...,6
where
Sex = 1 if the person is female; otherwise, = 0.
Age in years
Hamtot measured from the Hamilton scale values

EQindex i The EQ;pnqex index value attached to an EQ-5D
state according to Dolan (1996) particular set of weights.

CGI; Severity of illness
= 1 if CGI scale is Normal, not ill
= 2 if CGI scale is Borderline mentally ill
= 3 if CGI scale is Mildly ill
= 4 if CGI scale is Moderately ill
= 5 if CGI scale is Markedly ill
= 6 if CGI scale is Severely ill

control = 1 if the patients belong to the control group;

0 otherwise.

Moreover, we analyze the influence of the above vari-
ables on the annual cost comparing controls with patients:

@ Springer
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Y; = By + BiSex; + B,Age; + f;Hamtot; + BiEQ;, 0y
+ BsCGI; + fBgcontrol; + f;Sex;control;
+ fgAge;control; + f,Hamtot;control;
(Model 2)

AnnCost; ~ dlnormal(Y;, 7)
7~ Gamma(a,b)
B~ Normal(ﬁj,Qij), j=0,...,10

The multiplicative dummy variable CGI control is not
included in Model 2 because all control subjects belong to
the same category (Normal, not ill). And the multiplicative
dummy variable EQ;,qcx control is not considered because
68 % control subjects belong to the same category (the
“best” health state, representing to value 11,111).
Otherwise, introducing this variable in the model would
produce multicollinearity with the control variable. This
was confirmed by collinearity tests.

The computations and simulations made for the models
above were carried out by Bayesian statistics, using Gibbs
sampling and Metropolis-Hasting algorithms, which constitute
the two basic approaches used in the Markov Chain Monte
Carlo methodology (Gilks et al. 1996). These algorithms were
applied by means of WinBUGS 1.4 statistical software (Spie-
gelhalter et al. 2003). For the simulations, a total of 100,000
iterations were carried out, after a burn-in run of 10,000, with a
few minutes being required for the simulation of each model.

The analysis revealed a wide dispersion in individual
costs and the existence of outliers (extreme or atypical val-
ues) that could substantially influence the average values of
some variables. Therefore, it was decided to conduct a cost
analysis with and without outliers. The outliers were iden-
tified by graphical plotting of data. A threshold was set for
each cost category. Since the statistical results for the anal-
ysis with and without outliers did not show any significant
difference, the reported results are those from the analysis
with outliers unless stated otherwise.

The results show the cost of treatment by age group
(18-34, 35-64, and >65 years), gender, co-morbidity
according to the Charlson Index (Quan et al. 2005:1130-
1139; Charlson etal. 1987:373-383) grouped into three levels
(index 0, 1, and 2 or more. 0: no or irrelevant co-morbidity; 1:
low-level co-morbidity; 2 or more: advanced co-morbidity);
and severity of anxiety symptoms according to the HAM-A
scale, which groups patients into four categories [no anxiety
(0-9 pts); mild anxiety (10—15 pts); moderate anxiety (1624
pts); and serious anxiety (>24)].

Results

The data for the study were collected between February
and June 2006. A total of 456 patients with GAD and 74

@ Springer

participants in the control group were enrolled by a ran-
domly selected sample of 134 physicians from primary
healthcare centers. The sample was representative of the
whole of the country.

Sample Characteristics

The study was able to recruit 456 patients in the GAD
group and 74 subjects in the control group as against the
projection of 522 and 174 participants, respectively.
Therefore, the study recruited 87 and 43 % of the expected
participants in the treatment and control groups. Table 2
provides the main socio-demographic profile of the par-
ticipants in the treatment and the control groups. Women
constituted 77 % of the treatment group and 42 % of the
control group (p < 0.001). In the GAD group, 45 % of the
patients were between 35 and 64 years of age, 67 % were
either married or living with a partner, 35 % were full-time
employees, 27 % had house work as a main occupation,
46 % had a primary level education, 35 % a secondary
education, and 19 % held a university degree. Table 3
shows the distribution of the sample according to severity
of anxiety on the HAM-A scale and perception of illness by
the investigator on the clinical global impression (CGI)
scale. According to this scale, 83 % of the patients were ill
(between borderline and extremely ill). 34 % of the
patients with GAD were given a severity score >24 pts on
the HAM-A scale.

Annual Per-patient Cost of GAD

Table 4 presents the itemized estimates of the annual cost
of generalized anxiety disorder with their corresponding
levels of significance. This includes direct costs of
healthcare and indirect costs imposed by GAD. The table
also presents the costs attributable to GAD, defined as the
difference between the average cost in the GAD group and
the control group. The mean of the annual total costs of
GAD was found to be €7,541 as compared to €2,351 for the
control group. According to the estimates, the total cost
attributable to GAD was €5,189. Of this amount, direct
costs accounted for €1,424, and €3,765 could be classified
as indirect costs imposed by productivity loss. Non-GAD-
related direct healthcare costs were marginally higher for
the control group (€681) than for the GAD group (€623).
However, this difference was not statistically significant
(p = 0.409).

Table 5 presents the total costs by age bracket, gender,
Charlson Index, and severity of anxiety on the HAM-A
scale. The average annual total costs of patients with GAD
in the 18-34 year age group were €8,973, close to €8,913
for the 35-64 year age bracket. However, the cost of those
aged 65 years and above was a lower €3,725. This can be
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Table 2 Socio-demographic characteristics of patients with generalized anxiety disorder (GAD) and controls included in the ANCORA study

Characteristics GAD (n = 456) Controls (n = 74) p values
N % N %o

Gender
Male 105 23.1 42 57.5 <0.001
Female 348 76.8 31 424

Age (years)
18-34 122 27.5 17 23.9 0.561
35-64 201 453 37 52.1
65+ 121 27.3 17 23.9

Marital status
Married or cohabiting 298 67.0 59 79.7 0.094
Divorced or separated 35 7.9 2 2.7
Single 68 153 10 13.5
Widowed 44 9.9 3 4.1

Work situation
Full-time employment 154 34.5 33 44.6 0.094
Part-time employment 28 6.3 6 8.1 0.453
Self-employed 26 5.8 7 9.5 0.202
Work in home 119 26.7 14 18.9 0.239
Cannot work due to GAD 38 8.5 0 0.0 0.020
Cannot work for other reasons 1.3 2 2.7 0.310
Unemployed because of GAD 3 0.7 0 0.0 1.000
Unemployed for other reasons 2.0 1 1.4 1.000
Pensioner (GAD) 5 1.1 0 0.0 1.000
Pensioner (for reasons other than GAD) 52 11.7 12 16.2 0.324

Level of education
Primary 193 46.0 18 26.1 <0.001
Secondary 148 35.2 24 34.8
University studies 79 18.8 27 39.1

Habits
Non-smoker 239 56.2 34 49.3 0.364
Ex-smoker 75 17.6 20 29.0 0.042
Smoker 111 26.1 15 21.7 0.538
Alcohol consumption 117 279 37 55.2 <0.001
Coffee consumption 233 55.0 48 69.6 0.038

The following characteristics were reported missing in some cases: gender, 4 patients; age, 15 patients; education level, 26 patients; work
situation, 6 patients; marital status, 1 patient; tobacco consumption, 26 patients; alcohol consumption, 33 patients; and coffee consumption, 27

attributed to lower productivity losses, because people in
this age group are over the retirement age. Although the
cost differences were not found to be statistically signifi-
cant between age intervals, the average total costs per
patient in the GAD group for each age group were sig-
nificantly higher than those for the control group in the
corresponding age group. The estimated costs attributable
to GAD were €4,656, €6,911, and €2,405 for the 18-34,
35-64, and 65 and over age groups, respectively. The
analysis revealed that the costs of GAD patients were
significantly higher than those for the control group in
general and also when segregated by gender. Across all

categories, indirect costs constituted a larger component of
the total costs. An analysis by level of co-morbidity
revealed significantly higher total annual costs for the GAD
group than the control group. However, there was no clear
association between cost and level of co-morbidity
(Table 5). The total costs per patient in each group were
€7,591, €7,549, and €6,889 for Charlson Index categories
0, 1, and 2 or more, respectively. It can be seen in Table 5
that the annual average total costs of patients with severe
anxiety (>24 pts on the HAM-A) are significantly higher
than in the other sub-groups: €11.674 versus €6.390,
€5.724, and €3.496 for progressively less severe anxiety
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Table 3 Distribution of the patients according to severity on Hamilton Anxiety Rating (HAM-A) Scale and clinical global impression (CGI)

scale
GAD (n = 456) Controls (n = 74)
N % N %
Hamilton Anxiety Rating (HAM-A) Scale
Normal (0-9) 65 14.5 72 97.3
Mild (10-15) 90 20.1 1 1.4
Moderate (16-24) 142 31.8 1 1.4
Severe (>24) 150 33.6 0 0.0
Not recorded 9 2.0 0 0.0
Clinical global impression (CGI) scale
Normal, not ill 28 6.1 57 77.0
Borderline mentally ill 49 10.7
Mildly ill 120 26.3
Moderately ill 179 39.3
Markedly ill 69 15.1
Severely ill 5 1.1
Extremely ill 0.0
Not recorded 6 1.3 17 23.0

GAD generalized anxiety disorders

(p < 0.01 for the all groups comparisons, and p < 0.05
between moderate anxiety and no anxiety).

Direct Healthcare Costs

Those components of healthcare costs in the GAD group
and those in the control group that are mostly financed by
the National Health System are presented in Table 6 and
Fig. 1. These are itemized by treatment and control group,
by gender, by age group, co-morbidity, and severity of
anxiety. The highest proportion of costs in GAD patients is
incurred for specialists, €473 (26 %), followed by medi-
cation, €381 (21 %), and primary healthcare, €366 (20 %).
The analysis of costs by age groups reveals that the highest
cost for specialists was in the 18-34 (€598) and
35-64 years (€464) age groups. In the >65 years age
group, the highest cost was for medication, which was
€478 per patient per year. Itemized by gender, the esti-
mated per patient per year specialist cost (€505), medica-
tion costs (€402), and PHC costs (€361) were higher in
women, whereas in male, the costs of the three categories
were very similar (Table 6). In general, the different cat-
egories of healthcare costs tend to be higher for patients
with a higher Charlson Index. The specialist costs in the
group with a value of 1 on the Charlson Index and the
hospital emergency room costs in patients with a Charlson
Index of 2 or more are the only ones that deviate from this
pattern. When analyzing the care costs according Hamilton
Scale score the costs for each category of resource increase
with the score. The increases are larger for scores greater

@ Springer

than 15 pts for almost all the components of healthcare
costs, with the exception of medication, which remain
similar across the different sub-groups of anxiety severity.
However, patients with mild anxiety (10-15 pts on the
HAM-A) show costs, in almost all healthcare cost cate-
gories, lower than the corresponding costs in the group
with a 0-9 score (Fig. 1).

Models 1 and 2 (Table 7) show the influence of different
variables on the annual cost of GAD. Results of Model 1
show the relevance of the health variables HAM and CGI:
increments in those variables produce increments in cost.
For EQ-5D, improvements in the EQ index are associated
to lower cost. To belong to the control group is associated
to a lower cost. All variables in Model 1 have been dif-
ferent from zero with a probability of 95 %, as shown in
the credible interval that excludes the value zero.

Model 2 adds the incremental influence on cost when the
relations between controls and variables are considered. In
the control group higher age contributes to a higher annual
cost and the opposite occurs in the patients group. An
increment in HAM in the control group is associated to a
lower cost, and the opposite occurs in the patients group.

Discussion

There are few studies that allow us to put the results of the
present study into a broader perspective. There is only one
published study on the costs of the mental disorders in
Spain (Lopez-Bastida et al. 2004). This study is restricted
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Table 5 Average annual total costs per patient attributable to generalized anxiety disorder (GAD) according to age, gender, co-morbidity

(Charlson’s Index) and severity of anxiety symptoms (HAM-A scale)

Costs (€) GAD (n = 456) Controls (n = 74) Costs attributable to GAD
n Mean n Mean
Age group (years)
18-34 122 8,973.2 17 4,317.3 4,655.9
35-64 201 8,913.4 37 2,002.2 6,911.2
>65 121 3,724.5 17 1,319.3 2,405.2
Gender
Male 105 9,380.3 42 3,508.8 5,871.4
Female 348 7,041.0 31 779.9 6,261.0
Charlson’s Index
0 381 7,590.7 64 2,563.7 5,027.0
1 66 7,549.2 9 1,008.2 6,541.0
2 or more 7 6,888.9 1 834.2 6,054.7
HAM-A scale
0-9 pts 65 3,496.4
1015 pts 90 5,723.6
16-24 pts 142 6,389.8%
>24 pts 150 11,674.3°

4 p < 0.05 versus 0-9 pts sub-group

b p < 0.01 versus the other three sub-groups according with scoring in HAM-A scale

Costs by age groups: no differences among categories (p = 0.119). Costs by gender: No differences among categories (p = 0.665). Costs by co-

morbidity measured by Charlson’s Index

Table 6 Average annual healthcare costs (€) by GAD patient, gender, age, and Charlson’s Index

Healthcare resource Patients Gender Age (years) Charlson Index
GAD patients  Control subjects Male  Female 18-34 35-64 >65 0 1 2 or more

Primary healthcare 366.1 137.7 388.9 3609 3357 3786 3844 3529 4263 619.1
Specialists 4733 111.2 3794 504.7 598.4 4645 3659 4851 410.6 556.4
Laboratory tests 198.9 91.8 182.8 2049 143.1  221.1 2150 1947 2263 224.3
Outpatient treatment 65.5 92.3 71.7 63.4 55.0 64.8 71.3 60.2 84.4 195.1
Hospital emergency room  207.5 66.3 259.3 1937 270.8 166.6  206.6 198.0 284.1 63.7
Medication 380.7 774 3219 4016 3265 3612 4776 362.6 483.0 508.1
Hospitalization 137.3 104.2 142.1 1313 51.0 97.6 2915 69.1 2039 3,259.8

GAD generalized anxiety disorder

control group was selected from the population of indi-
viduals who attended the same healthcare centers as those
diagnosed with GAD, but for administrative purposes or
for minor illnesses. The underlying assumption of this
selection process was that it would yield an appropriate
control group with the same socio-economic characteristics
as the GAD group. The fact that the costs not associated
with GAD were higher for the control group than the GAD
group suggests that the participants in the control group
may be suffering from severe illnesses that involve sub-
stantial healthcare costs. This would imply an underesti-
mation of the cost attributable to GAD. These unexpected

@ Springer

results may also partly be due to the small size of the
control group. It is important to emphasize that only 74
researchers (55.2 %) complied with the criteria for select-
ing subjects for the control group. This led to a substan-
tially lower number of individuals recruited to the control
group than was originally envisaged. This had repercus-
sions for drawing valid and meaningful comparisons
between the two groups, especially when the comparisons
involved smaller subgroups.

Co-morbidity might be a confounding factor in assessing
the cost and health effects of a disease, especially when diag-
nostic criteria are not well defined, because it might be arbitrary
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Fig. 1 Average annual health 800 -
care costs per patient according
to the intensity of the symptoms
of anxiety in the HAM-A scale.
Normal: 0-9 pts; mild: 10-15
pts; moderate: 16-24 pts:
severe: >24 pts. GAD
generalized anxiety disorder,
PHC primary health care centre
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Table 7 Influence of different variables on the annual cost of GAD with lognormal distribution. Posterior means, SE (in parentheses) and 95 %

symmetric credible interval

Model 1 Model 2
Mean (SE) 95 % CI Mean (SE) 95 % CI
Const 8.532 (0.622) 7.321, 9.765 Const 8.319 (0.679) 6.974, 9.690
Sex —0.465 (0.151) —0.760, —0.163 Sex —0.405 (0.163) —0.723, —0.084
Age —0.014 (0.004) —0.022, —0.006 Age —0.016 (0.004) —0.025, —0.008
Hamtot 0.016 (0.008) 0.011, 0.033 Hamtot 0.025 (0.008) 0.008, 0.043
EQindex —0.012 (0.005) —0.023, —0.002 EQindex —0.010 (0.005) —0.022, 0.976
CGI 0.262 (0.069) 0.125, 0.399 CGI 0.251 (0.070) 0.107, 0.388
Control —0.569 (0.251) —1.060, —0.077 Control —1.060 (0.626) —2.304, 0.157
Sex x control —0.539 (0.395) —1.313, 0.240
Age x control 0.029 (0.011) 0.007, 0.052
Hamtot x control —0.146 (0.034) —0.212, —0.078

In italics 95% credible intervals not including the value zero

to attribute the costs to any of the concomitant diagnoses.
64.0 % of the patients with GAD had some type of physical co-
morbidity, a similar figure to the control group (64.9 %).
Twenty-one (4.6 %) patients with GAD had an additional
diagnosis of a psychiatric disorder, which was depression in 18
cases, while no individuals in the control group reported a
psychiatric diagnosis. The average annual cost of GAD
patients with no co-morbidities is €6,152; for patients with
physical co-morbidities, the cost rises to €7,809 and for those
with psychiatric co-morbidity, to €14,334. Although this figure
doubles the cost for the entire GAD sample, €7,541, the impact
on the average is not too large due to the relatively small
number of GAD patients with psychiatric co-morbidities. If
these patients were removed from the sample, the average
annual cost would only fall by 4.3 % to €7,210.

It is worth mentioning that the lack of standardization
and, consequently, of comparability of the studies on the
cost of illness done by different authors limits the useful-
ness of the studies of the cost of individual illnesses. This
limitation might not apply directly to this study because

there is a practical absence of studies on the cost of mental
disorders in Spain. The results of the study indicate a strong
association between the severity of anxiety symptoms and
the cost of illness. Particularly, beyond a score of 15 points
on the HAM-A scale, there is a considerable increase in
cost of all components, particularly for the category of
indirect costs, which according to this study represents
around 70 % of the cost of this illness. In addition, from a
pure healthcare perspective, it is interesting to see that the
cost of medication for GAD does not substantially change
with the level of severity of the symptoms. However, the
costs of medical visits (be they PHC, specialist, or emer-
gency room Visits), tests and hospitalizations change sub-
stantially with the severity of symptoms. It should be noted
that although only 16 % of patients were perceived by the
physician as being moderately or seriously ill, around 1/3
of the recruited patients showed serious symptoms of
anxiety. This could explain the relatively small impact of
GAD in terms of the cost of health resources and the
greater impact in terms of absenteeism.
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Despite its limitations, the study provides the first esti-
mates of the costs of GAD in Spain. It is among the few
international studies evaluating the economic impact of
GAD. The strength of the study lies in the primary data
(individual data) and the micro-costing technique (calcu-
lation of resource utilization by each enrolled patient). The
techniques used by the study provide a useful reference for
management decisions and for future economic evalua-
tions. The study has adopted a novel definition of the costs
attributable to GAD: the difference between the costs
incurred by a cohort of patients with a given disease and
those incurred by a control group.

In sum, the study shows that the GAD imposes a sub-
stantial cost in terms of healthcare resource utilization and
absenteeism from work. This entails substantial costs for
the National Health System and for society as a whole. The
severity of illness is the most influencial variable on the
cost of the illness.
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