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Abstract

Background: Previous research suggested a distance decay effect in health services systems, with people living

closer to service facilities being more likely to use them.

Method: In this ecological cross sectional study, we conducted spatial and statistical analyses in a Swiss mental
health services system being legally bound to provide primary mental health care to approximately 620,000
inhabitants. We examined a cohort of all patients who were over 18 years old and who were treated in the mental
health services system between January and December 2011.

Results: There were 5574 treatment cases during the 12-month period, 2161 inpatient cases and 3413 outpatient
cases. Travel time by public transportation between patients’ residence and the closest mental health service facility
negatively predicted the utilization of outpatient services for all mental disorders, even after controlling for
variability in ecological (e.g. socioeconomic) characteristics of the communities in the service provision area. For
utilization of inpatient wards no geographical distance decay effect was observed, except for organic mental

disorders.

Conclusions: Based on these findings, outpatient clinics should be most effectively located decentralized and in
the largest communities to meet the needs of the population as close as possible to where people live and to
avoid remote areas being insufficiently supplied with mental health care. For mental hospitals and inpatient services

decentralized location seems to be less important.
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Background

In an ideal health care system all people should have
equal access to medical care [1]. Accessibility of medical
services depends on both non-spatial factors (such as
economic, cultural, and social issues or factors related to
the organization of the health care system) and on
spatial factors (such as geographical distance) [2-4].
Back in 1866, Jarvis [5] identified an inverse relationship
between hospitalization rates and the distance between
the patients’ residences and the location of the hospital,
with people living closer to hospitals being more likely
to use them. To date, such ‘distance decay effect’ has
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been replicated with remarkable persistence by numer-
ous studies that suggest a universal pattern of reduced
service utilization with increasing spatial and time-
related distance between peoples’ residences and somatic
[2, 6-10] and psychiatric [1, 11-22] service sites.
Importantly, distance decay effects were not only found for
mental hospitals but also for outpatient clinics. Biirgy and
Hifner-Ranabauer [18], for example, explored the relation-
ship between the utilization of a psychiatric emergency ser-
vice in Mannheim, Germany, and the accessibility of that
outpatient service for the inhabitants in its catchment area.
When using the spatial distance (air distance) and the time-
related distance (travel time required by public transporta-
tion) between patients’ residence and the location of the
emergency service as a proxy of its geographical accessibility,
they found an association between increasing home-to-
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service site distance and reduced contacts with the emer-
gency service. Beyond geographical proximity, less favorable
ecological conditions of a district (e.g, higher population
density, worse housing conditions, or higher proportion of
foreigners) and certain diagnoses (e.g. schizophrenia and
substance use disorders) did likewise predict increased out-
patient service utilization in that German study. Interestingly,
however, there was no interaction effect between distance
and diagnoses on service utilization; that is, service utilization
decreased with increasing home-to-service site distance for
all mental disorders to the same degree with no differences
between diagnoses. The findings from that German study
are highly interesting but they might not generalize to more
comprehensive psychiatric outpatient services which also
provide non-emergency care in less urban environments
since the study was restricted to the utilization of an emer-
gency facility during out of office hours in an urban area.

In a more recent study, Zulian et al. [1] assessed
the influenced of distance and of clinical and socio-
economic patient characteristics on the utilization of
community-based mental health services in Verona,
Italy. Spatial and statistical analyses unfolded a dis-
tance decay effect with different trends for the three
types of community-based mental health services
under examination: the strongest negative correlation
between distance and the number of patients per
inhabitant in a specific area (caseload) was observed
for outpatient clinics, followed by community mental
health centers offering day care and rehabilitation.
For acute inpatient wards the correlation was the
least pronounced but still statistically significant.
When controlling for socioeconomic predictors of
service utilization (such as age, gender, marital sta-
tus, or occupational status), the aforementioned dis-
tance decay effects were even stronger. That is, the
influence of distance on service utilization was
underestimated in this service provision area if the
influence of unequally distributed socioeconomic
variables on service utilization was omitted. Despite
examining the impact of diagnosis — and of other
characteristics (such as age, gender, etc) — on service
utilization, Zulian et al. desisted from analyzing
whether distance decay effects vary depending on
diagnoses. With respect to service planning, however,
it may be important to know which patients “suffer”
the most from a distance decay effect. Zulian et al.
furthermore used the travel time by car as a proxy
of distance. This might be a little precise indicator
of spatial accessibility for those patients who do not
have access to a car or who are not able to drive a
car (which might particularly often apply to mentally
ill people).

To the best of our knowledge, no past study on dis-
tance decay effects in mental health care settings unified
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the following characteristics: (a) spatial accessibility was
assessed in terms of travelling time by public transporta-
tion (which is available to everybody); (b) inpatient and
outpatient services were both considered allowing for
comparisons between settings; (c) the sample included
regular inpatient and outpatient services (i.e., it was not
restricted to psychiatric emergency services); and (d) dis-
tance effects were examined depending on diagnostic
groups. We therefore aimed at answering the following
research questions based on data from one of the largest
service provision areas in Switzerland:

(1) Does distance (i.e., travel time by public
transportation) between patients’ homes and mental
health service facilities affect the utilization of
inpatient and outpatient services, respectively?

(2) Does the relationship between distance and service
utilization depend on the primary diagnosis of the
patients?

Methods

Setting

This ecological cross sectional study on distance
decay effects in a mental health services system was
conducted in the Canton of Aargau. The Canton of
Aargau is a federal state in the northern part of
Switzerland with approximately 620,000 inhabitants
(census data 2011) who are living in 219 political
municipalities [23]. The Psychiatric Services Aargau
(PDAG) are responsible for the vast majority of insti-
tutional and public mental health care in the Canton
of Aargau. The PDAG run one mental hospital (320
beds), which is located in the center of the Canton
(Fig. 1b). This mental hospital is responsible for
inpatient care of all inhabitants of the Canton of
Aargau and, in 2011, it delivered approximately 85%
of all inpatient treatments provided by public mental
hospitals in the federal state [24, 25]. In addition to in-
patient services, the PDAG operate 4 community-based
outpatient clinics, each serving a specific catchment area
and each being located in a larger community of the re-
spective catchment area (Fig. 1a).

Sample

This study examined a cohort of all patients who were
over 18 years old and who were treated in the PDAG
between January 1, 2011 and December 31, 2011. The
primary study unit was a treatment case in the mental
hospital of the PDAG or in one of its outpatient clinics,
respectively. Furthermore, the number of outpatient
visits and the number of inpatient days during this one-
year study period were considered as indicators of treat-
ment intensity. Inpatient treatments in the forensic
wards of the mental hospital were excluded from our



Stulz et al. BMC Health Services Research (2018) 18:81

Page 3 of 13

A ozs

Canton of Aargau. Source: Data of the Canton of Aargau
(.

Fig. 1 a and b Travel time by public transportation from the 219 communities to: (a) the 4 outpatient clinics, and (b) the mental hospital in the
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analyses as these wards accommodate a highly specific
type of involuntary patients for which distance decay
effects may look considerably different. We furthermore
excluded the inhabitants of the 18 municipalities of the
region of Zofingen from our analyses on the utilization
of inpatient services (Fig. 1b). The inhabitants of that re-
gion in the South-Western part of the Canton of Aargau
were very frequently treated in the mental hospital of
the neighboring Canton of Lucerne which is located
right at the boarder of the Canton of Aargau and hence
is much closer than the hospital of the PDAG for the in-
habitants in the region Zofingen.

Utilization of psychiatric services: Caseload and treatment
intensity

The number of inpatient treatment cases and the num-
ber of outpatient treatment cases per inhabitant in a par-
ticular municipality i, the caseload (CL;), was calculated
as follows:

CL; = C;/P;
where C; represents the number of treatment cases in

municipality i during the 1 year study period (data were
derived from the medical database of the PDAG), and P;
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represents the population of community i (data were de-
rived from census data 2011) [23]. These caseloads were
subsequently standardized for both settings (inpatient
and outpatient) separately by dividing them by their re-
spective maximum value. This enabled for comparisons
of the degree of the distance decay effects between the
two settings (see below).

Treatment intensity (T1;), i.e., the number of outpatient
visits and the number of inpatient days per inhabitant in
a community i, was calculated as follows:

TL = T;/P;

where T; represents the number of outpatient visits or the
number of inpatient days, respectively, in municipality i
during the 1 year study period, and P; represents the
population of the community i.

Spatial and statistical analyses

There is an excellent public transportation network
in Switzerland in general and in the Canton of
Aargau in particular. The Swiss government makes
every effort to convince people to use railways and
buses instead of private cars. Because public trans-
portation is accessible to (almost) everybody, for this
study we considered the travel time between peoples’
residences (i.e., the main public transportation sta-
tion in every community) and the service facilities
(mental hospital or outpatient clinic) by public trans-
portation to be the most valid available indicator of
the geographical accessibility of the treatment facil-
ities of the PDAG. Using the nationwide online
timetable for public transportation provided by the
Swiss Public Railways company (www.sbb.ch), we
considered the first 4 connections after 10 am on
weekdays. The fastest of these four connections was
chosen as indicator of the distance between patients’
homes and the closest outpatient clinic (Fig. 1la) or
the mental hospital (Fig. 1b), respectively. Note that
due to express trains between larger communities
the longest geographical distances were not necessar-
ily associated with the longest travel times.

Statistical analyses were performed in two steps:
First, we used multiple regression analysis to see
whether distance (i.e., travel time by public transpor-
tation) to the closest service facility was related to
service utilization at that treatment site when control-
ling for potentially confounding ecological characteris-
tics of the communities. Subsequently, we pooled the
communities based on similar distance ranges to the
closest service facility in order to examine the extent
(effect size) and the shape of the distance decay effect
within diagnostic subgroups.
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For our primary analyses to examine the association of
distance with the utilization of psychiatric in- and
outpatient services, respectively, we used multiple
regression analyses. Continuous dependent variables
were either the caseload (i.e., the number of in- or out-
patient cases per inhabitant in a community) or the
treatment intensity (i.e., the number of outpatient visits
or inpatients days per inhabitant in a community). In
addition to distance (travel time), we entered all publicly
available ecological characteristics of the communities
(e.g., tax amount per inhabitant, cf. [23]) as independent
variables into the multiple regression model in order to
control for potentially confounding variables. Confidence
intervals of the growth parameters were estimated using
bootstrapping methods (k = 5000 samples) to account for
violations of the normal distribution. (Note that the
Poisson regression models, which were used in some pre-
vious studies on distance decay effects [1], require count
data (i.e., integer values equal or greater than zero) which
made Poisson regression inappropriate for the continuous
ratio scores in our dependent variables.)

In a series of subsequent analyses we examined
distance decay effects within the most prevalent
diagnostic subgroups (ICD-10: FO, F1, F2, etc.) separ-
ately. In order to render reliable estimates of the dis-
tance decay effects within specific diagnostic
subgroups, we (a) restricted our analyses to those
primary diagnoses which were present in #n =200
cases, and we (b) categorized municipalities with
similar traveling times to the closest treatment facil-
ity into distance range categories around the 4 out-
patient clinics and the mental hospital, respectively.
This categorization was based on 5 min intervals
(e.g., all municipalities with a traveling time of 10-
15 min to the closest treatment facility were merged
into one distance range category). The corresponding
aggregation of caseloads across municipalities within
the same distance range should help to correct for
potential outliers in very small municipalities and
hence to provide more reliable estimates of the case-
load. Finally, if there were less than 10 municipalities
within a specific distance range, we merged the
neighboring distance range(s) until the resulting dis-
tance range included at least 10 municipalities. This
again was intended to provide more reliable esti-
mates of the caseloads within diagnostic subgroups
since the caseload in each distance range relied on
at least 10 observations (municipalities). Bivariate
associations between the average travel time per dis-
tance range category and the corresponding caseload
per distance range category were examined using
non-parametric Spearman rank correlations in order
to account for the rank ordered distance range cat-
egories within diagnostic subgroups.
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All analyses were performed with SPSS 18 [26].

Ethics

The study used de-identified linked administrative data.
The responsible ethics committee Northwest/Central
Switzerland declared that there is no need for approval, as
the study does not fall under the Swiss National Law on
Human Research (UBE-2017-00281). However, the ethics
committee confirmed agreement with general ethical prin-
ciples and declared the unproblematic nature of the study
from an ethical point of view (cf. article 51, paragraph 2 of
the Swiss National Law on Human Research).

Results

Table 1 shows the characteristics of the 5574 treatment
cases in the PDAG in 2011. There were 2161 inpatient
cases with a total of 75,430 inpatient days (M =34.9 in-
patient days per case; SD =44.8), and 3413 outpatient
cases with a total of 16,855 contacts to the outpatient
clinics (M = 4.9 contacts per case; SD = 6.1).

Distance decay effects in outpatient services

There was a distance decay effect for the utilization of out-
patient clinics (Table 2 and Fig. 2a). Travel time by public

Table 1 Characteristics of the treatment cases by type of setting
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transportation between the communities and the outpatient
clinics negatively predicted both the number of outpatient
cases per inhabitant (B = - 0.108; 95% CI = - 0.154, — 0.062;
p <.001) and the number of outpatient visits per inhabitant
(B =-0.816; 95% CI=-1.214, - 0453; p < =.001) when
controlling for all available ecological characteristics of the
communities in multiple linear regression models (Table 2).
(Multiple linear regression models were chosen because they
had outperformed exponential regression models in prelim-
inary analyses with non-stratified distance data (outpatient
cases: RZ =0.174 vs. 0.067, outpatient visits: RZ = 0.125 vs.
0.069)).

For subsequent analyses to examine the degree of distance
decay effects and their shape within diagnostic subgroups,
the n =219 communities were categorized into 9 distance
ranges (based on 5 min intervals). Across all primary diagno-
ses, the standardized caseload (i.e., the standardized number
of cases per inhabitant) decreased monotonically with in-
creasing distance between patients’ residence and outpatient
facilities (r; = -.999; n =9; p <.001). In municipalities being
located more than 20 min away from the closest outpatient
clinic, the caseload was reduced by more than 50% (Fig. 3a).
This trend went on up to 60 min (standardized caseload:
27%), though it began to level out at a distance of 30 min

Outpatient clinics
(n = 3413 cases)

Inpatient wards Total (n = 5574 cases)

(n =2161 cases)

Gender: Male, n (%) 1661 (48.7) 1116 (51.6) 2777 (49.8)
Age, M (SD) [Range] 40.7 (14.5) 496 (19.5) 441 (17.1)
[18-90] [18-97] [18-97]
Nationality, n (%)
Swiss 2733 (83.6) 1954 (914) 4687 (86.7)
Other 538 (16.4) 184 (8.6) 722 (134)
Diagnostic groups (ICD-10), n (%)
FO (Organic, including symptomatic, mental 51 (1.5 331 (15.3) 382 (6.9)
disorders)
F1 (Mental and behavioral disorders due to 170 (5.0) 485 (22.4) 655 (11.8)
psychoactive substance use)
F2 (Schizophrenia, schizotypal and delusional 548 (16.1) 413 (19.1) 961 (17.2)
disorders)
F3 (Mood [affective] disorders) 1105 (32.4) 484 (22.4) 1589 (28.5)
F4 (Neurotic, stress-related and somatoform 956 (28.0) 253 (11.7) 1209 (21.7)
disorders)
Fé (Disorders of adult personality and 145 (4.2) 122 (5.6) 267 (4.8)
behavior)
F9 (Behavioral and emotional disorders with 135 (4.0) 10 (0.5) 145 (2.6)
onset usually occurring in childhood and adolescence)
Z (Factors influencing health status and contact with 126 (3.7) 8 (04) 134 (2.4)
health services)
Other 105 (3.1) 33(1.5) 138 (2.5)
Unknown 72 (2.1) 22 (1.0) 94 (1.7)

“Data of n = 142 outpatient cases and of n =23 inpatient cases were missing
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Fig. 2 a and b Caseloads (treatment cases per 1000 inhabitants) in the municipalities of the Canton of Aargau: (a) n = 3413 outpatient cases in
the 4 outpatient clinics, and (b) n =2161 inpatient cases on the wards of the mental hospital. Source: Data of the Canton of Aargau
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away from the closest outpatient clinic (standardized case-
load: 39%). Regarding distance decay effects within diagnos-
tic subgroups, the number of patients who were enrolled in
outpatient treatment (i.e., the caseload) decreased with in-
creasing distance to outpatient clinics in all diagnostic sub-
groups with at least n =200 cases: F2 (r, =-917; n =9;
p =.001), F3 (r; =-.967; n =9; p <.001), and F4 (r, = —.883;
n =9; p =.002). (Note that n =72 (2.1%) outpatient cases
were excluded from these analyses due to missing data on
the primary diagnosis.) Differences between the distance
decay effects of the primary diagnoses were only marginal
(Fig. 3a).

Distance decay effects in inpatient services

In contrast to outpatient services, the home-to-hospital dis-
tance did neither predict the number of inpatient cases per
inhabitant (B =-0.014; 95% CI=-0.036, 0.008; p =.214)
nor the number of inpatient days per capita (B = - 0.748;
95% CI = - 1.618, 0.108; p =.120) when controlling for the
available ecological characteristics of the communities in
multiple linear regression models (Table 3 and Fig. 2b).
However, a higher proportion of immigrants in communi-
ties was associated with higher inpatient service utilization
in the respective communities (Table 3). (Multiple linear re-
gression models were again given preference because they
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to psychoactive substance use; F2 = Schizophrenia, schizotypal and delusional disorders; F3 = (Mood [affective] disorders); F4 = Neurotic, stress-
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had outperformed exponential regression models in prelim-
inary analyses with non-stratified distance data (inpatient
cases: R° =0.039 vs. 0.013, inpatient days: R° =0.029 vs.

0.012)).

In line with the above findings, across all primary
diagnoses, there was no statistically significant dis-
tance decay effect if the communities were catego-
rized into 12 similar distance ranges based on 5 min
intervals (r, =-.573, n =12, p =.051). As can be seen
in Fig. 3b, the caseload varied considerably between

in patients with organic mental disorders the caseload
decreased with increasing distance between their resi-
dence and the mental hospital (r;, =-713; n =12;
p =.009). In all remaining diagnostic subgroups with at
least n =200 cases there was no indication for a distance
decay effect: F1 (r; = —.280; n = 12; p =.379); F2 (r, = -.266;
n =12; p =.404); F3 (r; =-.133; n =12; p =.681); and F4
(ry =-.021; n =12; p =.948). (Note that n =22 (1.0%) in-
patient cases were excluded from these analyses due to
missing data on the primary diagnosis.)

the distance ranges. After being clearly reduced at a

distance of 20-25 min away from the mental hospital
(standardized caseload: 62%), the number of inpatients
per inhabitant increased again and reached a second
peak at a travel time of 30-35 min to the hospital

(standardized caseload: 100%).

Regarding the specific diagnostic subgroups with at
least n =200 cases, the only statistically significant dis-
tance decay effect was evident for FO diagnoses; that is,

Discussion

Research on spatial factors affecting the accessibility of
mental health services has repeatedly demonstrated a
pattern of reduced service utilization with increasing
spatial or time-related distance between peoples’ resi-
dences and service facilities [1, 11-21]. Our results cor-
roborate previous findings of such a distance decay effect
in the outpatient setting [1, 16-20, 22]. Importantly, we
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used the travel time by public transportation, which is
available to (almost) everybody, as proxy for the distance
between patients’ residence and the outpatient clinic.
Furthermore, we controlled for the influence of available
socioeconomic characteristics of the communities (e.g.,
the average tax amount per inhabitant) on service
utilization. While a distance decay effect was evident in
our outpatient setting irrespective of the type of mental
disorder (i.e., for all of the most prevalent ICD-10 primary
diagnoses), no such distance decay effect was found in our
inpatient setting, except for patients with organic mental
disorders (ICD-10: F0). A possible explanation would be
that FO diagnoses such as dementia occurred almost ex-
clusively in elderly patients who are among the least mo-
bile members of the society.

Differences in distance decay effects between the in-
patient and outpatient treatment settings may be
expected given that outpatients have to travel the home-
to-service facility distance for every single visit in an out-
patient clinic, whereas inpatients have to cover the
home-to-hospital distance only twice (when entering the
hospital and after discharge). In addition, the more se-
vere and acute clinical condition of inpatients, who are
often in need of emergency and/or involuntary admis-
sions, may likewise mitigate the influence of distance on
the utilization of inpatient wards [27]. Even though the
lack of a global distance decay effect in our mental hos-
pital contrasts with some previous findings [5, 12-15],
other earlier studies did also not find a clear-cut associ-
ation between the home-to-hospital distance and the
probability of being hospitalized [28, 29], or they at least
reported less pronounced distance decay effects for in-
patient services [1]. The complete lack of a distance
decay effect except for organic mental disorders in our
data might be explained by the rural location of our hos-
pital, with some larger cities in more remote areas of the
hospital. As a result, in our service provision area any
distance decay effect might have been outbalanced by
higher caseloads in these remote cities. It is well known
that urban areas typically have higher rates of mental
disorders than rural areas [30—35]. In fact, the first peak
of the inpatient caseload in our service area, which oc-
curred at a distance range of 10-15 min away from the
hospital (Fig. 3b), may be explained by the high case-
loads in the cities of Aarau and Wettingen (which are
the most populous communities in our service area).
Thus, in previous studies where mental hospitals were
located close to the most populated urban centers, the
finding of a distance decay effect might simply have
reflected some decay in the prevalence of mental
disorders when moving from urban to rural areas. Such
“typical ecological distribution” or gradient of mental
disorders is sometimes explained by the less favorable
social and ecological conditions in urban areas [31]. In
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line with this, our analyses, which included all available
ecological characteristics of the communities as potential
confounders, revealed that the proportion of immigrants
— which is typically higher in urban communities and
which may reflect less favorable social and ecological con-
ditions — was predictive of inpatient service utilization.
Such association between a high concentration of immi-
grants from foreign countries in a geographical area and a
more intense utilization of inpatient [32] and of outpatient
[18] services in that geographical area has already been re-
ported by previous studies. It is important to note, how-
ever, that being an immigrant per se is not a risk factor for
mental health service utilization. Immigrants do not more
often use mental health services themselves. On the con-
trary, in our service provision system they were even un-
derrepresented among inpatients (they accounted for 8.6%
of the inpatient cases while they represented 22.8% of the
Swiss population in 2011 [23]). Thus, rather than immi-
grant status being an individual risk factor itself, it is the
concentration of immigrants in a community that indi-
cates a higher risk for inpatient utilization of inhabitants,
probably because the concentration of immigrants repre-
sents less favorable social structure in that respective com-
munity which in turn increases the risk for inpatient
utilization [36].

In summary, our findings and their comparison with
results from previous studies support the notion that the
distance decay relationship in mental health services is
not a simple and consistent one but rather results from
a complex interaction between geographical proximity
to services, socioeconomic conditions in local communi-
ties, the organization of mental health services, and the
transportation infrastructure [2, 3].

With regard to practical implications, some recom-
mendations can be derived from our findings for the
most effective location of mental health services. The
distance decay effect in our outpatient clinics, which
seemed to occur irrespective of the type of mental dis-
order, denotes the importance of decentralized out-
patient clinics to meet the needs of the population as
close as possible to where people live and to avoid
people in remote areas being insufficiently supplied with
mental health care. At a distance of 25 min traveling
time by public transportation to the closest outpatient
clinic, the proportion of inhabitants using our outpatient
services (the caseload) was already reduced by more
than 50%. Furthermore, the spatial accessibility of our
outpatient clinics did not only affect the caseload (i.e.,
the proportion of inhabitants receiving any outpatient
treatment at all) but it also affected the number of out-
patient sessions that the patients received [37]. This re-
quires particular attention given that frequency and
continuity of care are known to be important compo-
nents for the effectiveness of outpatient treatment [38].
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If decentralized location of outpatient clinics is not pos-
sible for any reason, the provision of transportation ser-
vices as a part of mental health care programs could be
a promising way to enable equal access to mental health
care even for those people located in remote areas [39].

For inpatient care, distance decay effects seem to be
much less pronounced than for outpatient clinics. In catch-
ment areas with good public transportation systems the
home-to-hospital distance might be even completely irrele-
vant for access to inpatient services. Thus, there seems to
be much less empirical basis to decentralize mental hospi-
tals to the same extent as outpatient clinics. However, even
if the role of distance would be completely irrelevant for in-
patient service utilization, this is not saying that mental
hospitals should be located arbitrary in the service
provision area. Instead, for patients’ and relatives’ conveni-
ence, mental hospitals should be located in or close to the
largest communities where most people (and hence most
people in need for inpatient treatment) live. This notion is
supported by findings showing higher prevalence rates for
mental disorders in urban areas [30—35].

Limitations
Several limitations of this study have to be addressed. First,
the ecological cross sectional design does not allow for
causal inferences and bears the risk of ecological fallacy.
We do not know to what extent the caseloads of the com-
munities were affected by different prevalence rates of men-
tal disorders or by other community-related ecological
variables for which no data was available. As our outpatient
clinics were located in the most urban areas of the catch-
ment area, which typically have higher prevalence rates of
mental disorders [30-35], our results could simply show
some decay in the prevalence of mental disorders from
urban to rural areas. However, although decreasing preva-
lence rates of mental disorders or non-controllable eco-
logical variables of the communities might have
contributed to the observed distance decay effects, it is ra-
ther unlikely that they changed to the same degree with in-
creasing distance from service facilities as the caseloads did.
Second, travel times between patients’ homes and service
facilities were calculated using the main public transporta-
tion station in each community as starting point. The ana-
lyzed travel times were only an approximation of the real
travel times of the individuals. However, even if individual
door-to-door travel times would have been available from
timetables for every inhabitant in the service area, such fig-
ures would not have been completely exact (traveling the
same way twice almost never takes exactly the same of
amount time, e.g. due to delays in public transportation).
Third, our analyses were restricted to those patients
who were using the secondary mental health services of
the PDAG. While the hospital of the PDAG provides the
vast majority of inpatient treatments in the canton of
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Aargau [24, 25], data on outpatient visits at general
practitioners and psychiatrists in private practice was
not available to this study. Nevertheless, it is unlikely
that the distance decay effects in our outpatient clinics
can be completely explained by the omission of out-
patient cases and visits at physicians in private practice
who run their medical practices in remote areas. Like
our outpatient clinics, most private practices are located
in urban communities of our service area suggesting that
people in remote areas really are at risk of being insuffi-
ciently supplied with mental health care.

Fourth, as is usual in mental health services research,
diagnoses were not assessed with structured clinical inter-
views such as the SCID-I [40] and SCIDII [41]. Their appli-
cation would have been far too time-consuming for a
routine clinical care setting. Concerning the reliability of
our clinical diagnoses, however, miss-codings might be rare
as we only analyzed broad diagnostic categories (ICD-10:
FO, F1, F2 etc.). This was confirmed in a recent study in our
mental hospital which showed good overall agreement of
the commonly used clinical examination technique with
SCID 1 assessments regarding primary diagnoses at the
level of these broad diagnostic categories [42].

Fifth, analyses on diagnostic subgroups were restricted
to those primary diagnoses which were present in at
least n =200 cases, and the 95 (1.7%) cases with missing
data on primary diagnosis were excluded from these
subgroup analyses. A minimal subsample size of n =200
cases might be considered arbitrary but it was intended
to render reliable estimates of the distance decay effects
within the most prevalent diagnostic subgroups.

Conclusions

Our study demonstrated that travel time by public trans-
portation to the closest mental health service facility nega-
tively predicts the utilization of outpatient services for all
prevalent mental disorders, even if available ecological (e.g.
socioeconomic) characteristics of the communities were
controlled for. No such distance decay effect was found for
the utilization of inpatient wards, except for organic mental
disorders. Based on these findings, outpatient clinics should
be most effectively located decentralized and in the largest
communities to meet the needs of the population as close
as possible to where people live and to avoid remote areas
being insufficiently supplied with mental health care. For
mental hospitals decentralized location seems to be less im-
portant but they should be located in the largest communi-
ties of the service provision area.
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