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Access to mental health care is
expected to have an impact on
the health outcomes of local

residents. Among persons who com-
plete suicide, from 70% to 90% have
mental disorders, mostly affective dis-
orders (1,2). Therefore, access to
services, which increases the possibil-
ity of diagnosis and treatment of men-
tal disorders, should have an impact
on regional suicide rates. On average,
55% of persons who complete suicide
have no contact with mental health or
primary care providers in the month
before suicide (3). Thus the availabil-
ity of services may be relevant in ex-
plaining geographical variations in
suicide incidence.

It was recently proposed that the
density of mental health professionals
and the availability of primary health
care providers can be used as core in-
dicators of mental health service qual-
ity and that the distribution of such
providers between urban and rural ar-
eas and the suicide rate qualify as indi-
cators of service quality (4). Indeed,
the availability and utilization of men-
tal health services may vary substan-
tially between and within countries
(5); typically, psychiatrists (6–8) and
other physicians are less available in
rural areas than in urban areas (9–11).
Suicide rates are generally higher in
rural areas (12,13).

Studies of the relation between sui-
cide rates and availability of mental
health services are rare. The seminal
Gotland study in Sweden showed that
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Objective: Evidence shows that access to mental health services may
have an impact on mental health outcomes such as suicide rates. This
small-area analysis examined whether the availability of professionals
providing mental health treatment in Austria had an effect on regional
suicide rates. Methods: A hierarchical Bayesian model accounting for
spatially correlated random effects using an intrinsic conditional au-
toregressive prior that incorporated the neighborhood structure of dis-
tricts and that assumed a Poisson distribution for the observed number
of suicides was used to estimate the effects of access to mental health
care (population density of general practitioners, psychiatrists, and psy-
chotherapists) in Austria. Results: Regional socioeconomic factors were
correlated with the density of psychiatrists and psychotherapists. Only
the number of psychotherapists per 10,000 population had a significant
effect on suicide rates (relative risk [RR]=.97, 95% confidence interval
[CI]=.94–.997, and absolute risk reduction [ARR]=–.62, CI=–1.20 to
–.11); however, after adjustment for socioeconomic factors (in particu-
lar urbanicity as indicated by population density, average income, and
proportion of non-Catholics), the observed effects were no longer sig-
nificant. In the final model, only the socioeconomic component re-
mained significant (RR=.94, CI=.88–.99), and ARR=–1.17, CI=–2.34 to
–.05). Conclusions: The availability of specialized mental health service
providers was associated with regional socioeconomic factors, and these
factors appeared to be stronger predictors of suicide rates than the
availability of providers. Therefore, suicide prevention efforts need to
acknowledge that availability of services is only one aspect of access to
care; a more influential factor is whether availability satisfies local de-
mand. (Psychiatric Services 61:1198–1203, 2010)



educating general practitioners to
recognize and treat depression was
effective in reducing suicides (14). In
a later study in Hungary, the density
of physicians was shown to correlate
with the rate of diagnosed depression
and suicide rates (15). In the United
States the unbalanced relationship
between demand and availability of
access to mental health services was
shown to be associated with suicide
rates (16), and a proposed proxy of
the quality of local mental health
care—county-level prescriptions for
selective serotonin reuptake in-
hibitors—was inversely associated
with suicide rates (17). A separate
U.S. cross-state analysis showed an
inverse relationship between state
suicide rates and parameters of access
to mental health care (such as the
density of psychiatrists, number of
uninsured persons, and federal aid
for mental health care) (18). Howev-
er, the most convincing evidence was
recently found in a nationwide small-
area study in Finland (19). The study
showed that several mental health in-
dicators, such as the availability of 24-
hour emergency services and mobile
outpatient services, number of hospi-
talized patients, and number of invol-
untary admissions, were associated
with suicide rates. However, after ad-
justment for regional socioeconomic
factors, only one indicator, a greater
number of outpatient mental health
services compared with inpatient
services, remained weakly associated
with suicide rates (19).

Differences in regional suicide
rates may be explained by the influ-
ence of regional socioeconomic fac-
tors on mental disorders and by a se-
lective migration mechanism of the
population (20–25). Regional eco-
nomic factors may also effect the mi-
gration and availability of mental
health providers (6,7,26). Thus re-
gional contextual factors may con-
found the association between access
to health services and suicide rates.
Researchers who examine such asso-
ciations should be aware that the ex-
tent and magnitude of such regional
effects may depend on the conceptu-
alization of place effects (27).

The aim of this study was to examine
in a small-area analysis whether the
availability of professionals providing

mental health treatment had an effect
on regional suicide rates in Austria.
The hypothesis was that districts in
Austria in which mental health care
providers were more available, as
measured by the density of general
practitioners, psychiatrists, and psy-
chotherapists, would have lower sui-
cide rates than districts with a low den-
sity of providers. The models account-
ed for socioeconomic covariates that
have been shown to be associated with
suicide rates, such as population densi-
ty (12,13), average income and unem-
ployment (28), and religion (29).

Methods
Data
Statistics Austria provided the official
mortality database for suicides in nine
age groups and for both genders in all
99 districts of Austria for each year
from 1991 to 2005. Population densi-
ty, proportion of Roman Catholics,
and average income were obtained
from the official Austrian population
census of 2001. The 1991–2005 un-
employment rates for each district
were obtained from the Public Em-
ployment Service of Austria. Num-
bers of general practitioners and psy-
chiatrists for each district were avail-
able for 1997 and 2002 and were ob-
tained from the Austrian Medical
Chamber. The Austrian Institute of
Health provided figures on the offi-
cial numbers of nonphysician psy-
chotherapists registered for 1997 and
2002 by the Austrian Ministry of
Health and Women. There were no
human subjects concerns in this
study. Given the aggregated nature of
the data, no institutional review board
approval was necessary. The study
complied with guidelines for good
scientific practice of the Medical Uni-
versity of Vienna and followed the
Declaration of Helsinki.

Statistical analysis
The statistical analysis strategy has
been described in previous reports
(19,30). The suicide mortality rate of
the Austrian districts was analyzed on
the basis of standardized mortality ra-
tios (SMRs). A SMR is the ratio be-
tween the observed and expected
number of suicides. We calculated
overall suicide rates for both sexes
and the nine age groups. The expect-

ed suicide rates are obtained by mul-
tiplying the overall subgroup-specific
suicide rates by the size of the sub-
groups in the district. To increase the
number of events, for each district we
pooled suicide data from 1991 to
2005. To adjust for random variation,
the SMRs were estimated with a hier-
archical Bayesian model that account-
ed for spatially correlated random ef-
fects by using an intrinsic conditional
autoregressive prior that incorporat-
ed the neighborhood structure of dis-
tricts and assumed a Poisson distribu-
tion for the observed number of sui-
cides. All estimates were derived with
R 2.9.2 (31) and OpenBUGS 3.0.3
(32) by using MCMC (Markov chain
Monte Carlo) simulations with 10,000
iterations and two chains to validate
the results.

To investigate confounding effects
of socioeconomic covariables, we per-
formed a principal components analy-
sis for the following variables: loga-
rithm of population density (2001),
proportion of Roman Catholics
(2001), local unemployment rate (av-
eraged from 1991 to 2005), and aver-
age income (2001). From these vari-
ables we identified two principal
components that accounted for 82%
of the variance. The first component,
accounting for 57% of the variance,
was strongly associated with popula-
tion density and average income and
negatively associated with the propor-
tion of Roman Catholics. It can be
considered an indicator of districts
that have a more urban population, a
larger proportion of nondenomina-
tional residents (no religious affilia-
tion) and non-Catholic immigrants,
and a population density and income
that are higher than average. The sec-
ond component, accounting for 25%
of the variance, corresponds essen-
tially to the local unemployment rate.

To investigate the impact of the
number of psychiatrists and psy-
chotherapists on the SMR, we in-
cluded the respective covariable in
the Bayesian model and computed
an estimate of the relative risk (RR)
together with the Bayesian credible
intervals (CIs). Absolute risk reduc-
tion (ARR) was computed for the
Austrian annual suicide mortality
rate of 18.5 per 100,000 population
in 2001. The RR and the ARR are
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reported for the change of the co-
variable from the first to the third
quartile. In the Bayesian model, we
transformed the covariables by tak-
ing the square root followed by stan-
dardization (subtraction of the mean
and division by the standard devia-
tion) to account for the extremely
skewed distribution.

We used an analogous model to es-
timate the impact of the number of
general practitioners on the SMR. Be-
cause the distribution of this variable
was less skewed, it was only standard-
ized—that is, no square root was tak-
en. To evaluate the impact of possible
confounders, the analysis was repeat-
ed to include the two principal com-

ponents. For all analyses, data for psy-
chiatrists, psychotherapists, and gen-
eral practitioners in 1997 were used.
In addition, mean values from 1997
and 2002 were calculated and analyses
were repeated to confirm stability of
access to care over time (27). The
Pearson correlation coefficients of the
data sets between 1997 and 2002 for
psychiatrists, general practitioners
and psychotherapists were .89, .84,
and .99, respectively, indicating no
major shifts in their regional distribu-
tion during this time period.

Results
The Austrian suicide rate between
1991 and 2005 ranged between 22.3

and 17.3 per 100,000 inhabitants.
Table 1 presents descriptive statistics
of the variables studied. The spatial
distribution of the density of psy-
chotherapists and psychiatrists is
shown in Figures 1 and 2. Population
density was found to be correlated
with the density of psychiatrists (r=.42,
p<.001) and psychotherapists (r=.6,
p<.001) but not general practitioners.

The mean±SD SMR according to
the Bayesian estimates was 1.02±.17,
with a range from .63 to 1.47, indicat-
ing a large heterogeneity across dis-
tricts (Figure 3). In the analysis in
which socioeconomic factors were
not included, the density of psy-
chotherapists per 10,000 population
showed a significant effect (RR=.97,
CI=.94–.99; ARR=–.62, CI=–1.20 to
–.11). However, no significant effects
were found for the density of psychi-
atrists or of general practitioners per
10,000 population. [Figures showing
scatter plots of the SMR and the den-
sity of psychotherapists and psychia-
trists are available in an online sup-
plement to this article at ps.psychia-
tryonline.org.]

The same results were found for
psychotherapists and for psychiatrists
when the mean density from 1997 to
2002 was used instead of the density
in 1997: unadjusted analysis for psy-
chotherapists, RR=.97, CI=.94–.997,
and ARR=–.56, CI=–1.14 to –.06; un-
adjusted analysis for psychiatrists,
RR=.99, CI=.97–1.02, and ARR=
–.12, CI=–.65 to .38.

When the analysis adjusted for so-
cioeconomic variables by including
both principal components in the
model, the association between den-
sity of psychotherapists and SMR was
no longer significant. However, the
first principal component showed a
significant effect on the SMR in this
model (RR=.94, CI=.88–.99, and
ARR=–1.17, CI=–2.34 to –.05). The
second component showed no signif-
icant effect. The density of psy-
chotherapists and of psychiatrists
were both positively correlated with
the first principal component (Spear-
man r=.69 and r=.64, respectively).

Discussion
The hypothesis of this study was that
regional access to mental health care
providers has an impact on regional
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Sociodemographic characteristics of 99 districts in Austria

Quartile median

Characteristic Median 1st 3rd

Number of inhabitants in 2001 58,742 38,575 78,597
Population density per square kilometer in 2001 74 50.5 118.5
Income per person in 2001 (in 1,000s of Euros) 14.1 13.2 15.7
Roman Catholics as a percentage of the

population in 2001 82.6 75.4 90.3
Average unemployment rate from 1997 to 2005 2.2 1.8 2.8
Number of general practitioners per 10,000

population in 1997 6.4 5.7 7.6
Number of psychotherapists per 10,000

population in 1997 1.73 1.17 3.12
Number of psychiatrists per 10,000

population in 1997 .2 .1 .3

FFiigguurree  11

Density of psychotherapists per 10,000 population in 99 Austrian districts, 1997

<1
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suicide rates. Neither the density of
general practitioners nor the density
of psychiatrists was associated with
SMR. However, the density of psy-
chotherapists had a weak association
with SMR. A further finding of this
study was that the first principal so-
cioeconomic component was highly
correlated with the density of psychi-
atrists and of psychotherapists. This
component reflects an urban popula-
tion with a higher proportion of non-
denominational (no religious affilia-
tion), non-Catholic inhabitants and
higher-than-average income and pop-
ulation density.

General practitioners
In Austria 77%–79% of all psy-
chopharmacological agents are pre-
scribed by general practitioners (33).
The density of general practitioners
varied little across districts, which
may explain the lack of association be-
tween access to general practitioners
and suicide rates. The assumption of
heterogeneity in exposure of a popu-
lation is vital to determining relative
risk (34). The relatively homogeneous
distribution of general practitioners
across districts may result from de-
mand-oriented planning by the social
insurance system of its contracts with
general practitioners. In 1997 approx-
imately 70% of general practitioner
practices and 20% of psychiatric prac-
tices were contract based, according
to the Austrian Medical Chamber;
however, in 1997 and currently, no
psychotherapist has a contract with
the social insurance system (33).

We found no correlation between
the first principal component and the
population density of general practi-
tioners. However, this component was
correlated with the density of psychia-
trists and of psychotherapists. As pre-
vious studies have shown, most mental
health services in rural areas are pro-
vided by general practitioners (4,6).

Psychiatrists and psychotherapists
The density of psychotherapists was
found to vary considerably between
districts. The average density of psy-
chotherapists was 1.73 per 10,000,
which is about ninefold higher than
the density of psychiatrists in Austria.
The higher density could account for
the finding of a weak crude effect of

psychotherapist density on suicide
rates but no effect of psychiatrist den-
sity. In the United States, where the
density of psychiatrists is considerably
higher (1.4 per 10,000) (8) than in
Austria (.2 per 10,000), a crude effect
of the density of psychiatrists on sui-
cide rates has been described (18).
After adjustment for the first princi-
pal component of covariates in our
study, the weak effect of psychothera-
pist density on suicide rates was lost.
In addition, the first principal compo-
nent was a significant predictor of sui-
cide rates.

Because psychotherapist density
and the first principal component

were correlated, the results should be
considered with caution. Much evi-
dence has been reported supporting
the view that suicide rates are influ-
enced by regional socioeconomic
characteristics, such as per capita in-
come, deprivation, unemployment
rates, and population density (13,22,
35,36). Our finding that the density of
psychotherapists had a crude effect
on suicide rates is new. However, it is
likely that psychotherapist density is
a function of the urban component.
This multicollinearity makes it diffi-
cult to understand the separate ef-
fects of each factor on suicide rates,
especially when the question of con-
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ceptualization of place effects is
raised (27).

Studies examining the influence
of access to mental health care on
suicide rates are rare. Only one
small-area study from Finland has
been reported that used a similar
statistical method (19). Although the
Finnish study was based on more
mental health care access variables
than ours, it was not adjusted for
spatial correlation of districts. Such
spatial correlation takes into account
the argument that local access to
care can have an impact on local sui-
cide rates (27,30). This argument
supports the appropriateness of our
analysis, even though it did not
quantify the availability of psychi-
atric inpatient facilities: such facili-
ties serve large catchment areas that
typically cover more than one dis-
trict. In the Finnish study, adjust-
ment for socioeconomic variables
similarly attenuated most of the sig-
nificant associations between men-
tal health access proxies and suicide
rates, and only a higher ratio of out-
patient services to inpatient services
remained significant.

Urbanicity and mental 
health specialists
It has been shown that a region’s eco-
nomic situation determines physician
supply and utilization (26). Our re-
sults show that access to psychiatrists
and psychotherapists is better in ur-
banized and privileged districts than
in deprived regions. On the other
hand, the low availability of psychia-
trists resulting from long waiting lists
and the minimal reimbursement for
psychotherapy from nonpsychiatrists
increase barriers to the professional
mental health care needed by suicidal
patients. Poorer access to mental
health professionals partly explains
how socioeconomic conditions may
influence suicide rates. A previous
study noted an increasing gap be-
tween rural and urban suicide rates in
Austria (13). At the beginning of the
1970s, urban regions experienced
higher suicide rates than rural ones;
however, this ratio changed by the
mid-1980s, and the disparity between
rural and urban suicides continues to
grow, with suicide rates falling more
notably in urban areas than in rural

ones (13). Further studies should ex-
amine whether improvements in ac-
cess to mental health care and socioe-
conomic changes in urban areas are
in line with the greater reductions in
urban suicide rates compared with
rural rates.

Barriers to psychotherapist 
and psychiatrist care
Although social insurance expendi-
tures for psychotherapy have grown
in recent years in Austria, demand-
planning authorities have recognized
that the need for reimbursement of
psychotherapy visits is far from met.
Waiting periods of up to 30 weeks are
common. Of a total of 1.4 million re-
imbursed visits for psychotherapy in
2007, 36% were only partially reim-
bursed—at approximately 30% of the
cost per visit (33). Thus access to psy-
chotherapy depends on patients’ so-
cioeconomic situation. Similarly, be-
cause only 20% of all psychiatrist
practices in Austria are contracted
with social insurance, waiting periods
of up to three months are typical for a
first appointment covered by social
insurance (33).

Economic conditions also deter-
mine the behavior of psychiatrists and
psychotherapists. It is recognized and
has been shown in this study that psy-
chotherapists and psychiatrists are
not as likely to reside in more de-
prived rural areas with a low mean in-
come as they are in more urban areas
(6,7). In addition, psychiatrists who
contract with the social insurance sys-
tem in Austria receive lower fees
compared with fees received from
self-payers. A similar situation ap-
pears to exist in the United States,
where psychiatrists who accept new
patients have been shown to prefer
self-payers rather than patients with
private insurance, Medicare, or Med-
icaid (37).

Limitations
The naturalistic design of this study
does not allow conclusions about the
effects of individual access to mental
health providers on suicidality or
about causal relationships. Although
the statistical model accounted for
the most common covariates and for
spatial correlation, other factors not
included could affect the results.

For example, the proportion of per-
sons divorced in each district was
not available, although divorce has
been described as a factor in suicide
rates (38). Similarly, it is not known
to what extent the population densi-
ty of psychiatrists, psychotherapists,
and general practitioners reflects
service utilization or how different
waiting periods could affect this re-
lationship. Finally, we had to pool
suicide data from 1991 to 2005 be-
cause of low incidences in some dis-
tricts; however, pooling probably
had little effect because of the tem-
poral stability of suicide patterns in
a given district.

Conclusions
Pirkola and colleagues (19) pointed to
a possible advantage of community-
based outpatient treatment over inpa-
tient treatment in terms of suicide
prevention. This analysis of Austrian
data points to another aspect of out-
patient-based suicide prevention. A
remarkable nationwide increase in
antidepressant prescriptions has oc-
curred in Austria since the introduc-
tion of selective serotonin reuptake
inhibitors. In addition, there was a si-
multaneous increase in the density of
psychotherapists between 1991 and
2005. Both of these factors have been
shown to correlate with an overall de-
crease in the suicide rate in Austria,
which suggests an improvement in
Austrian mental health care (39).

Nevertheless, this small-area analy-
sis has provided evidence that access
to mental health care cannot be
viewed as independent from regional
socioeconomic factors: the density of
psychiatrists and psychotherapists is
higher in urbanized areas with higher
income, where suicide rates are low.
Thus access and demand are unbal-
anced in Austria. As recommended in
the United States (40) and many oth-
er countries (41), reducing socioeco-
nomic barriers to mental health care,
such as by increasing reimbursement
of psychotherapy and promoting set-
tlement of psychiatrists and psy-
chotherapists in rural areas, is a desir-
able goal for the Austrian mental
health system.
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