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Abstract Purpose Mental health is one of the pri-
orities of the European Commission. Studies of the use
and cost of mental health facilities are needed in order
to improve the planning and efficiey of mental health
resources. We analyze the patterns of mental health
service use in multiple clinical settings to identify
factors associated with high cost. Subjects and methods
22,859 patients received psychiatric care in the
catchment area of a Spanish hospital (2000-2004).
They had 365,262 psychiatric consultations in multiple
settings. Two groups were selected that generated 80%
of total costs: the medium cost group (N = 4,212; 50%
of costs), and the high cost group (N = 236; 30% of
costs). Statistical analyses were performed using uni-
variate and multivariate techniques. Significant vari-
ables in univariate analyses were introduced as
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independent variables in a logistic regression analysis
using “high cost” (>7,263$) as dependent variable.
Results Costs were not evenly distributed throughout
the sample. 19.4% of patients generated 80% of costs.
The variables associated with high cost were: age
group 1 (0-14 years) at the first evaluation, permanent
disability, and ICD-10 diagnoses: Organic, including
symptomatic, mental disorders; Mental and behav-
ioural disorders due to psychoactive substance use;
Schizophrenia, schizotypal and delusional disorders;
Behavioural syndromes associated with physiological
disturbances and physical factors; External causes of
morbidity and mortality; and Factors influencing
health status and contact with health services. Dis-
cussion Mental healthcare costs were not evenly dis-
tributed throughout the patient population. The
highest costs are associated with early onset of the
mental disorder, permanent disability, organic mental
disorders, substance-related disorders, psychotic dis-
orders, and external factors that influence the health
status and contact with health services or cause mor-
bidity and mortality. Conclusion Variables related to
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psychiatric diagnoses and sociodemographic factors
have influence on the cost of mental healthcare.

Key words health care costs - health services
research - mental health services - logistic models

Introduction

Psychiatric disorders are among the top causes
worldwide of disease burden and disability both for
the individuals suffering from them and their families.
By 2020, it is projected that the burden of psychiatric
disorders will have increased to 15% of the total
Disability Adjusted Life Years lost due to all diseases
and injuries [26].

As an example of the high costs of psychiatric
disorders, a recent study has estimated that more than
500,000 community-dwelling adults spent $2.13 bil-
lion per year in direct medical expenses for schizo-
phrenia in 2001-2002 [13], and the overall U.S. cost of
schizophrenia was estimated to be $62.7 billion per
year including direct health care cost, direct non-
health care excess cost and indirect excess cost [27].

Psychiatric patients have longer lengths of hospital
stay than patients without a psychiatric diagnosis [4].
A possible explanation is the fact that most psychi-
atric disorders are long processes that continue out-
side the hospital and depend on community and
family support. Some authors have suggested that
deinstitutionalization might have gone too far in
some countries, where the reduction of mental hos-
pital beds was accompanied by an increase in the
number of suicides, acute admissions and bed occu-
pancy in mental healthcare facilities [14]. Further-
more, there is increasing concern regarding the
growing cost of healthcare [3, 8, 13, 27]. This has
motivated health care policy changes worldwide, in an
attempt to achieve a more rational distribution and
use of health care resources.

Many studies have been carried out that aimed to
gain understanding about the predictors and deter-
minants of health service use [6, 8, 10, 18]. Most of
them have consistently found that 10-30% of patients
are identified as heavy users and utilize between 50%
and 80% of the resources [8, 10].

Certain variables like male sex, younger age, being
unmarried, unemployed, and nonwhite and diagnoses
of schizophrenia, other psychotic disorders, person-
ality disorders, and substance use disorders have
traditionally been related to heavy mental health
service use in western countries [8, 10, 23]. None-
theless, it should be noted that there is no standard
definition of heavy use [10].

The aim of the present study is to analyze the pat-
terns of mental health service use in three clinical set-
tings within the catchment area of a general hospital to
try to identify the factors that are associated with a high

cost of mental healthcare. All data were gathered pro-
spectively. The following hypotheses will be tested: (1)
Mental healthcare costs are not evenly distributed
throughout the patient population; (2) Psychiatric
diagnoses and sociodemographic factors have influ-
ence on the cost of mental healthcare.

Subjects and methods

Sample

27,027 patients received psychiatric care in the catchment area of
Fundacion Jimenez Diaz Hospital (Madrid, Spain) from January 1,
2000 to December 31, 2004. 1,877 patients were excluded from the
analyses because of missing data. 2,291 patients were excluded
because they had started receiving psychiatric care at Fundacion
Jimenez Diaz Hospital when they were under 18 years of age, and
they had only received diagnoses within ICD-10 [24] F80-89 (Dis-
orders of psychological development) or F90-98 (Behavioural and
emotional disorders with onset usually occurring in childhood and
adolescence).

22,859 patients 18 years and older were included in the anal-
yses. These patients had 365,262 psychiatric consultations in
multiple clinical settings, including visits to outpatient mental
health centres (97.0% of consultations, N = 354,304), hospital
emergency visits (2.5%, N = 9,132), and admissions to the psy-
chiatric brief hospitalisation unit (0.5%, N = 1,826). Mental health
centres are outpatient mental health facilities in the community.
Psychiatrists at mental health centres treat patients who do not
require inpatient treatment or assessment. Psychiatric emergency
services are in-hospital facilities located at Fundacion Jimenez
Diaz Hospital for the treatment of psychiatric emergencies. The
psychiatric brief hospitalisation unit is a 19-bed short-stay unit
for acute psychiatric patients who need inpatient treatment or
assessment.

The study was approved by the Ethics Committee of Funda-
cion Jimenez Diaz Hospital and was performed in accordance
with the ethical standards laid down in the 1964 Declaration of
Helsinki.

Fundacion Jimenez Diaz Hospital is part of the National Health
Service and provides medical coverage to a catchment area of
280,000 people [1, 2]. The Spanish National Health Service
healthcare is fully financed by taxes and provides free healthcare
coverage for all Spanish citizens and legal immigrants.

Sociodemographic characteristics of the sample are presented
in Table 1. Clinical diagnoses received by the subjects during the
study period are presented in Table 2.

Diagnostic procedure

The diagnostic procedure has been described in detail elsewhere
(1, 2].

Since 1986, all mental health centres within the province of Madrid
have mandatory recording of all ambulatory visits in a regional
registry (Registro Acumulativo de Casos de la Comunidad de Ma-
drid). The psychiatrists at each mental health centre recorded one or
two ICD-10 [24] diagnoses per patient during each ambulatory visit.

Emergency diagnoses were taken from emergency medical records.
Emergency diagnoses were assigned by clinical psychiatrists after
reviewing all available information, including data from clinical
interviews with the patient and relatives.
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Table 1 Sociodemographic

characteristics of the sample Variables Mean (SD)
(n = 22,859)
Age at first consultation (years) 39.9 (19.1)
Age at last consultation (years) 42.5 (19.6)
%
Age groups at first consultation (years) 0-14 7.6
15-64 73.8
65-74 6.2
>75 5.2
Missing data 7.2
Age group at last consultation (years) 0-14 6.3
15-64 727
65-74 6.7
>75 7.0
Missing data 73
Gender Male 41.0
Female 59.0
Marital status Single 49.5
Married 24.8
Divorced 10.7
Widow 5.6
Missing data 9.4
Education Illiterate 0.8
No education 4.0
Primary school 18.8
High school 345
University 23.0
Other education 0.4
Missing data 185
Living Alone 18.7
With partner (with or without children and 303
other family members)
With parents 23.2
With children 5.9
With other family members 5.1
In an institution 0.8
Adopted 28
With other people 0.2
Missing data 13.0
Current working status Employed 35.6
Looking for first job 0.7
Unemployed 14.4
Retired 9.7
Does not work for a living/on welfare 0.1
Student 11.6
Housewife 75
Transient disability 26
Permanent disability 1.1
Missing data 16.7

Clinical diagnoses during admissions are the result of an intensive
diagnostic and treatment process by physicians with specialty
training in psychiatry, including data from medical records, research
assessments, and clinical interviews. Emergency and inpatient
diagnoses were included in a database specifically created for the
study that was updated daily during the study period. The psychia-
trists who assigned the clinical diagnoses were blind to the study
procedures.

Cost of psychiatric care
Costs were calculated using the tables provided by the World

Health Organization for the Global Burden of Disease EUR-A re-
gion (which includes all European Union countries) [25]. The unit

cost (per day) was 148.1 current international dollars of 2000 for
hospital stays, 73.8 for hospital emergency visits, and 33.4 for
outpatient visits to mental health centres.

Statistics

Statistical analyses were performed using univariate and multivar-
iate techniques. A logistic regression analysis using “high cost”
(total cost per patient higher than 7,263$) as dependent variable was
calculated. The analysis was based on two assumptions: (1) mental
healthcare costs are not evenly distributed throughout the patient
population; and (2) Psychiatric diagnoses and sociodemographic
factors have influence on the cost of mental healthcare. Age group at
the time of the first contact with psychiatric services in the catch-
ment area of Fundacién Jiménez Diaz Hospital (age group at the
first consultation, group 1 = 0-14 years; group 2 = 15-64 years;
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Table 2 Clinical diagnoses of the

sample (n = 22,859) Diagnoses %
F00-09 Organic, including symptomatic, mental disorders 3.6
F10-19 Mental and behavioural disorders due to psychoactive substance use 9.7
F20-29 Schizophrenia, schizotypal and delusional disorders 11.2
F30-39 Mood [affective] disorders 33.9
F40-48 Neurotic, stress-related and somatoform disorders 51.1
F50-59 Behavioural syndromes associated with physiological disturbances and physical factors 4.6
F60-69 Disorders of adult personality and behaviour 9.5
F70-79 Mental retardation 0.8
X60-84 Intentional self-harm 2.8
V01-Y98 External causes of morbidity and mortality 0.6
700-99 Factors influencing health status and contact with health services 4.6

group 3 = 65-74 years; group 4 = 75 years and older), gender,
marital status, education, living situation, current working status
(all these variables are listed in Table 1), and the district where the
patient lived (Arganzuela or Centro) and all the clinical diagnoses
listed in Table 2 were included in the logistic regression model as
independent variables.

Results

The diagnoses received throughout the study period
are listed in Table 2.

Main outcome measures

Three groups were defined according to a Pareto rule:
(1) low cost patients (80.5%, N = 18,411; total
expenditure per patient during the study period under
4358$): these patients generated 20% of the total psy-
chiatric healthcare cost for the whole sample during
the study period; (2) medium cost patients (18.4%,
N = 4,212; total expenditure per patient between 435$
and 7,263$): they generated 50% of the total psychi-
atric healthcare cost; (3) high cost patients (1.0%,
N = 236; total expenditure per patient higher than
7,263$): they generated 30% of the total psychiatric
healthcare cost. The medium cost and high cost
groups were selected for the analyses because they

represented 80% of total costs during the study per-
iod. The low cost group was not included in the
analyses because it represented the average cost of a
punctual, time-limited psychiatric disorder. The total
number of consultations in each setting, the mean
number of consultations per patient in each setting,
and the mean duration of follow-up for each of the
three cost groups are presented in Table 3.

The logistic regression model had a good fit
(Hosmer-Lemeshow Chi® = 13.0; df = 8; p =0.114)
and classified 92.1% cases with a sensitivity of 95.7%
and a specificity of 38.4%. The significant variables
included in the regression model are listed in Table 4.
The following variables were associated with high cost
of mental health care: male gender, age group 1 (0-
14 years) at the time of the first evaluation, perma-
nent disability, and the ICD-10 diagnoses Organic,
including symptomatic, mental disorders; Mental and
behavioural disorders due to psychoactive substance
use; Schizophrenia, schizotypal and delusional dis-
orders; Behavioural syndromes associated with
physiological disturbances and physical factors;
External causes of morbidity and mortality; and
Factors influencing health status and contact with
health services. The following variables were protec-
tive factors, associated with low cost of mental health
care: female gender, age groups 4 (75 years or older),

Table 3 Number of consultations in each setting and duration of follow-up by cost group

Cost group Total per group Mean (SD)

Total cost <435$ (n = 18,411) Consultations in all settings 64,917 3.5 (3.1)
Visits to outpatient mental health centres 61,020 33 (3.2)
Hospital emergency visits 3,879 0.2 (0.5)
Admissions to the psychiatric brief hospitalisation unit 18 <0.1 (<0.1)

Length of follow-up (in days)

234.6 (355.7)

Total cost 435-7,263S (n = 4,212) Consultations in all settings 122,109 29.0 (26.1)
Visits to outpatient mental health centres 117,736 28.0 (26.3)
Hospital emergency visits 3,492 0.8 (2.0)
Admissions to the psychiatric brief hospitalisation unit 881 0.2 (0.5)
Length of follow-up (in days) 988.5 (561.7)

Total cost >7,263$ (n = 236) Consultations in all settings 28,329 120.6 (135.1)
Visits to outpatient mental health centres 26,043 110.8 (135.8)
Hospital emergency visits 1,602 6.8 (10.7)
Admissions to the psychiatric brief hospitalisation unit 684 2.9 (2.8)

Length of follow-up (in days)

1381.1 (523.4)
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Variables Chi Wald df p OR 95% Cl
Gender Female/male 8.1 1 0.004 0.645 0.476-0.872
Age groups at the first evaluation Age at the first evaluation 4446 3 <0.001
Group 2 (15-64/0-14) 413 1 <0.001 0015 0.010-0.022
Group 3 (65-74/0-14 118.0 1 <0.001 0.008 0.004-0.020
Group 4 (>75/0-14) 544 1 <0.001 0.003 0.001-0.015
Working status Permanent disability/no disability 6.9 1 0.009 2271 1.232-4.188
Active/not active 126 1 <0.001 0.501 0.342-0.734
ICD-10 Diagnoses (having the diagnosis at least at one evaluation)  FO0-FO9/No F00-F09° 14.6 1 <0.001 2.839 1.662-4.850
F10-F19/No F10-F19° 10.6 1 0.001 1.741  1.248-2.429
F20-F29/No F20-F29° 1213 1 <0001 7346 5.151-10.475
F50-F59/No F50-F59¢ 7.1 1 0.008 1.926 1.189-3.119
V01-Y98/No V01-Y98* 50.5 1 <0001 3792 2625-5477
700-299/No 200-299 383 1 <0.001 3.088 2.161-4.413

? F00-F09 = Organic, including symptomatic, mental disorders

® F10-F19 = Mental and behavioural disorders due to psychoactive substance use

€ F20-F29 = Schizophrenia, schizotypal and delusional disorders

4 F50-F59 = Behavioural syndromes associated with physiological disturbances and physical factors

€ V01-Y98 = External causes of morbidity and mortality

f700-299 = Factors influencing health status and contact with health services

3 (65-74 years), and 2 (15-64 years) at the time of the
first evaluation; and being active—currently working.

Discussion

First hypothesis Mental healthcare costs are not evenly
distributed throughout the patient population.

Mental health care costs were not evenly distrib-
uted throughout the patient population. 19.4% of
patients generated 80% of health care costs.

Second hypothesis Psychiatric diagnoses and sociode-
mographic factors have influence on the cost of mental
healthcare.

The variable with the highest OR was age group 1
(0-14 years at the first evaluation) (OR against age
group 2 = 66.6; OR against group 2 = 125.0; OR
against group 3 = 33.3). These results agree with the
findings of previous studies that suggest that young
individuals have higher use of psychiatric health
services and are more likely to be hospitalized than
older individuals [8, 9, 11, 15, 17, 23]. However, other
authors have not found any association between so-
ciodemographic variables and service use or rehos-
pitalization rates [7].

Gender also had a significant effect on service use,
with males showing higher service use than females
(OR for males = 1.6). This is consistent with the
majority of previous studies [12, 17, 23], although
some authors have reported higher rates of heavy use
in females than in males [8].

The ICD-10 block “Schizophrenia, schizotypal and
delusional disorders” (F20-F29) was the one with the

highest OR (7.3). This is consistent with mounting
evidence that suggests that individuals with psychotic
disorders and more specifically with schizophrenia use
more psychiatric resources and generate higher costs
than any other group of psychiatric patients [5, 9, 10,
23].

It is worth pointing out that the ICD-10 blocks
“External causes of morbidity and mortality” (VO1-
Y98), “Factors influencing health status and contact
with health services” (Z00-Z99), and “Organic,
including symptomatic, mental disorders” (F00-F09)
had high ORs (3.792, 3.088, and 2.839, respectively).
The ICD-10 block “External causes of morbidity and
mortality” (V01-Y98) includes accidental injuries and
intentional self-harm (X60-X84). The ICD-10 block
“Factors influencing health status and contact with
health services” (Z00-Z99) includes variables related
to socioeconomic and psychosocial circumstances
(Persons with potential health hazards related to
socioeconomic and psychosocial circumstances, Z55-
765), including: Problems related to employment and
unemployment (Z56), Problems related to housing
and economic circumstances (Z59), Problems related
to social environment (Z60), Problems related to
negative life events in childhood (Z61), Other prob-
lems related to primary support group, including
family circumstances (Z63), and Problems related to
certain psychosocial circumstances (Z64). All these
factors have been traditionally associated with high
service use [10].

The logistic regression model classified cases with
fine sensitivity (95.7%) but only moderate specificity
(38.4%). Therefore, it may not be used in the clinical
setting to predict the patterns of service use of any
given patient. However, the results of the logistic
regression are valuable and confirm well-known facts
regarding factors related to service use.



122

Strengths and weaknesses of the study

The main strengths of this study are the large, rep-
resentative sample, the length of follow up (5 years),
the high number of evaluations (365,262), and the
assessment of patients in three different clinical set-
tings. Moreover, although most previous studies were
focused on patients with one psychiatric disorder
assessed in one clinical setting, we assessed mental
health service utilisation by patients with all psychi-
atric diagnoses naturally presenting in clinical prac-
tice in multiple settings. In Spain only some small
studies have been performed, most of them focused
on a specific group of disorders [19-22].

Clinicians who assigned the diagnoses were blind
to the study procedures. Other work has used semi-
structured interviews and other diagnostic instru-
ments not used ordinarily in clinical practice. The
results of our study may more accurately reflect the
real use of psychiatric services by patients with psy-
chiatric disorders.

Our study has limitations. We did not include in
the analyses other variables that have been associated
with heavy use, like symptomatic and functional
impairment or treatment outcome. We did not in-
clude data regarding ethnicity in the logistic regres-
sion. However, in a previous study we analysed
psychiatric emergency visits and admissions by
immigrants of different ethnicities and natives in the
same hospital (Fundacion Jimenez Diaz). We found
that immigrant under-used psychiatric emergency
and hospitalisation services in comparison with na-
tives [16]. Another limitation is that the total cost was
calculated for a given period. For example, some high
cost patients could have been categorized as low or
medium cost patients if they began consulting at the
end of the study period or stopped consulting at the
beginning of the period. Finally, there is a high per-
centage of missing data for some sociodemographic
variables.

Conclusion

Mental health care costs were not evenly distributed
throughout the patient population.

Psychiatric diagnoses and sociodemographic fac-
tors influenced the cost of mental healthcare.

In the near future it might be feasible to predict the
patterns of service use of any given patient by
studying his/her sociodemographic and clinical
characteristics. However, so far the majority of the
attempts to predict service use have been unsuccess-
ful, and the results of the present study should be
interpreted with caution.

The early detection of heavy users may allow better
healthcare planning and more individualized mental
health attention tailored to the patient’s needs. Some
examples in healthcare planning may be the estima-

tion of the number of beds required in different
facilities and the specific programmes that should be
started according to the profiles of the potential users.
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