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SUMMARY

Background: A discipline- and sector-specific analysis of health-care utilization
by persons with mental illness in Germany is an indispensable aid to planning
for the provision of adequate basic care.

Methods: Secondary data from three statutory health insurers and the German
Statutory Pension Insurance Scheme for the period 2005-2007 were evaluated
to identify insurees with mental iliness (ICD-10 diagnosis groups FO-F5).

Results: In the period 2005-2007, 3.28 million (33%) of 9.92 million insurees
had at least one contact with the health-care system in which a mental dis-
order was diagnosed. 50.4% (1 651 367) of these insurees had at least two
mental disorders. Nearly all (98.8%) of the insurees with a psychiatric index di-
agnosis had at least one somatic diagnosis coded as well. 95.7% of treatments
were provided in the outpatient setting. Somatic medical specialties provided
the majority of treatments both in ambulatory care and in the hospital. For
example, 77.5% of persons with severe depression were treated with five kinds
of treatment that were provided exclusively by primary care physicians and
other specialists in somatic medicine in private practice, sometimes in combi-
nation with psychiatric treatment or psychotherapy.

Conclusion: There was a high degree of comorbidity of mental and somatic ill-
ness. The fact that the vast majority of treatment was provided in the out-
patient setting implies that cooperation across health-care sectors and
disciplines should be reinforced, and that measures should be taken to ensure
the adequate delivery of basic psychiatric care by primary care physicians.

» Cite this as:
Gaebel W, Kowitz S, Fritze J, Zielasek J: Use of health care services by
people with mental illness—secondary data from three statutory health
insurers and the German statutory pension insurance scheme.
Dtsch Arztebl Int 2013; 110(47): 799-808.
DOI: 10.3238/arztebl.2013.0799

Department of Psychiatry and Psychotherapy, Medical Faculty, Heinrich-Heine-University Diisseldorf:
Prof. Dr. med. Gaebel, Kowitz, M.A., PD Dr. med. Zielasek

Pulheim: Prof. Dr. med. Fritze

Deutsches Arzteblatt International | Disch Arztebl Int 2013; 110(47): 799-808

acing the current challenges in the care of patients

with mental illness requires reliable data on their
health care. The problems to be addressed include not
only increased use of health care services, incapacity
for work, and early retirement due to mental disorders
(1, 2), but also the lack of specialized physicians with
associated long waiting times, the further development
required in intersectoral and interdisciplinary care, and
the implementation of new care structures and new
compensation systems. Germany’s health care system
is very complex. Studies of care provided often include
only individual sectors such as outpatient care (3).
There are essentially two representative research works
available on the prevalence and care of mental illness in
Germany: the 1998 German National Health Interview
and Examination Survey (4) and a European study (5).

The research presented here was the first to bring
together secondary data from three insurers (DAK-
Gesundheit, KKH-Kaufméinnische  Krankenkasse
[formerly KKH-Allianz], and hkk-erste Gesundheit)
and the German statutory pension insurance scheme
over a three-year study period (2005 to 2007), forming
a dataset that includes almost 3.3 million insurance
holders with mental illness. This dataset differs from
the German National Health Interview and Exami-
nation Survey (1998) in its use of routine data, sample
size, and longitudinal design. This makes it possible to
assess health care service use objectively and represen-
tatively on the basis of rehabilitation and benefit pay-
ments.

This article presents the prevalence of use of
outpatient, inpatient, and rehabilitational care services
by those with mental illnesses (ICD-10, FO to F5) dur-
ing the study period of 2005 to 2007. For example, for
serious depressive illnesses analysis examined the
specialties and sectors of care used.

This study aims to identify any shortcomings, such
as problems at the interface of different sectors of care,
and areas in which the care of mental illness might be
optimized, through interdisciplinary and intersectoral
analyses of the care pathway.
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Distribution of diagnoses 2005 to 2007:

Insurance holders per diagnosis group.

All insurance holders diagnosed with a mental disorder (FO to F5)
during the study period, 2005 to 2007 (n = 3 275 399).

FO: Organic, including symptomatic mental illnesses

F1: Mental and behavioral disorders caused by psychotropic
substances

F2: Schizophrenia, schizotypal, and delusional disorders

F3: Affective disorders

F4: Neurotic, stress, and somatoform disorders

F5: Behavioral abnormalities with physical disorders and factors.

Mental comorbidity: multiple simultaneous or consecutive
psychiatric diagnoses.

Methods
The project involved secondary, mainly descriptive
analysis of the care of patients with mental illness. The
study was financed by the German Medical Association
(Bundesidrztekammer) and funds provided by the
German Association of Psychiatry, Psychotherapy and
Psychosomatics (DGPPN, Deutsche Gesellschaft fiir
Psychiatrie und Psychotherapie, Psychosomatik und
Nervenheilkunde) and the LVR-Klinikum Diisseldorf.
The involved insurers searched the secondary data (6)
of a total of 9 921 363 insurance holders for coding of a
mental illness in ICD-10-GM groups FO to F5 (Fig-
ure 1) between 2005 and 2007 and made available for
analysis the datasets for the insurance holders who met
this selection criterion (according to the standard in use
for secondary data analysis, cf. [7]).

The Institute for Health and Social Research (IGES
Institut, Institut fiir Gesundheits- und Sozialforschung)

assumed trusteeship of the data and performed data
analysis. See the eBox for a detailed description of the
methods used.

The limitations associated with secondary data
analysis are described in detail in the Discussion sec-
tion and the further description of the methods used
(eBox).

Results

Distribution of coded diagnoses

3 275 399 people insured with the insurers involved in
this study met the criterion of an index diagnosis FO to
F5 during the study period (1 January 2005 to 31
December 2007). Figure I shows the distribution of
diagnoses. Of the insurance holders with an index diag-
nosis, 50.4% presented mental comorbidity in the form
of multiple diagnoses from different mental illness
diagnosis groups, either simultaneously or longitudi-
nally. The distribution of diagnoses has already been
presented elsewhere (8). The differences between the
distribution of diagnoses recorded here and that re-
ported previously are the result of different groupings
of the people in question: in the findings presented here
all insurance holders with more than one diagnosis of
mental illness were placed in the group “mental comor-
bidity” (Figure 1), while in the previous analysis they
were counted multiple times.

For patients with mental comorbidity, the most com-
mon diagnosis combinations came from groups F3
(affective disorders) and F4 (neurotic, stress, and
somatoform disorders). A code for at least one addi-
tional somatic diagnosis had also been recorded for
nearly all insurance holders with a diagnosis of mental
illness (inpatient or outpatient) (F0: 96.4%, F1: 96.5%,
F2: 88.3%, F3: 98.2%, F4: 99%, F5: 99.1%; total for
somatic comorbidity: 98.8%). In order to obtain the
most comprehensive overview possible, analysis
included all somatic diagnoses (at least one coded
outpatient diagnosis or main/secondary inpatient
diagnosis according to ICD-10, Chapter A to E, G to T
[except G30]) during the study period.

Use of the health care system

Case-based analysis (eBox) for the three-year study
period yielded almost 22 million cases treated for a
diagnosis of mental illness (multiple cases for a single
individual were possible. Of all treatments, 95.7% were
provided on an outpatient basis, 4.2% on an inpatient
basis, and 0.1% on a day-patient basis.

Of the insurance holders with an index diagnosis,
98% had received at least one outpatient treatment, 6%
one inpatient treatment, and 0.2% one day-patient treat-
ment (multiple treatments for a single individual per-
mitted). Outpatient or inpatient rehabilitation care with
a main diagnosis of a mental disorder was received by
2.6% of those insured.

Almost three-quarters of insurance holders who re-
ceived outpatient treatment for a psychiatric diagnosis
were cared for only by primary care physicians or other
specialists in somatic medicine (Figure 2).
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Outpatient care (2005 to 2007) by
discipline and diagnosis (FO to F5).
All insurance holders receiving outpatient
treatment and diagnosed with a mental
iliness (N = 3 197 632, corresponding

10 97.6% of all patients diagnosed with

a mental iliness).
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Mental comorbidity: multiple simultaneous
or consecutive psychiatric diagnoses

Il Treated by psychiatry/psychotherapy/psychosomatic medicine only
[ Treated by primary care physicians/other specialist in somatic medicine only
B Treated by both psychiatry/psychotherapy/psychosomatic medicine and primary care physicians/

other specialist in somatic medicine

In inpatient care too, a relatively high percentage
(27% to 64%) of patients with a psychiatric main
diagnosis received care in departments specializing in
somatic medicine (Figure 3).

The greatest amount of outpatient rehabilitation care
for treatment cases with a psychiatric main diagnosis
was provided by departments specializing in psycho-
somatic care (n = 25 136, approximately 67% of all
cases of rehabilitation treatment in 2005 to 2007). This
was followed by departments specializing in addiction
medicine (n = 5674, 15%), and general psychiatric
departments (n = 3509, 9%). In 6% (n = 2392) of cases
of rehabilitation with a psychiatric main diagnosis,
patients were treated in departments specializing in
somatic medicine, 0.1% (n = 3077) on an outpatient
basis.

Care for severe depression

During the observation period, 110462 insurance
holders were diagnosed with severe depression
(ICD-10-GM: F32.2, F32.3, F33.2, F33.3). In 23.9% of
these cases (n = 26 412) the patient was diagnosed with
severe depression as early as the first quarter of 2005.
These individuals formed the index population for
sample analysis of the care pathway. Sociodemo-
graphically, this core group differed little from the total
population of all insurance holders diagnosed with
severe depression (Table 1). A total of 524 different
care pathways were found; they differed in terms of the
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type, number, or chronological sequence of the sectors
of care or specialties. The most common pathways
were those involving primary care and specialties with-
in somatic medicine, and physicians specializing in
psychiatry and psychotherapy (eTable 1).

Most (74%) of the initial care provided at the be-
ginning of the observation period (index care) was
provided on an outpatient basis by a primary care phy-
sician or an other specialist in somatic medicine. In
these cases, the probability of not being referred to
another sector of care or another specialty during the
time period studied was 53%. The probability of being
referred on to another physician specializing in psy-
chiatry and psychotherapy was 36%; and the probabil-
ity of being transferred to another sector of care or
another specialty was 11%.

For index care provided on an outpatient basis by a
physician specializing in psychiatry and psychotherapy
or neurology, which accounted for 20% of all index
cases, the probability of not being referred to another
sector of care or another specialty was 26%. The prob-
ability of being referred to a primary care physician or
an other specialist in somatic medicine was 63%; the
probability of being referred to another sector of care or
another specialty was 11%.

For 2.5% of the index population, outpatient treat-
ment was initially provided by a physician specializing
in psychosomatic medicine and psychotherapy; for
0.7% it was initially provided by a psychotherapist




MEDICINE

%
100

97

90

80

77
70

68

60 64 __

60
56

50 : —

10 —1

-

30 —

20 —

27

00 oo 21 0 1112 0 g2

FO F1 F2 F3
(n=5073) (n=14639) (n=1913) (n=2438)

10| |10
0 [
Mental

comorbidity

(n=163772)

414 :
F4 F5
(n=5035) (n=111)

[ General psychiatric department*
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Percentages of care provided in inpatient and day-patient facilities for patients with a main diagnosis of mental illness during the study period,
2005 to 2007, by department type. All insurance holders receiving inpatient treatment for a main diagnosis of a mental illness FO to F5 (N = 192 981). Multiple
cases for a single individual permitted (individuals with multiple inpatient stays, possibly in multiple departments).

FO: Organic, including symptomatic mental illnesses

F1: Mental and behavioral disorders caused by psychotropic substances

F2: Schizophrenia, schizotypal, and delusional disorders

F3: Affective disorders

F4: Neurotic, stress, and somatoform disorders

F5: Behavioral abnormalities with physical disorders and factors.

Mental comorbidity: multiple simultaneous or consecutive psychiatric diagnoses.

* Treatment in addiction/geriatric psychiatry is included in general psychiatric departments

(Psychologischer Psychotherapeut). Inpatient index
care was very rare (department of somatic medicine:
0.1%; psychiatric department: 2.2%; department of
psychosomatic medicine: 0.2%; rehabilitation: 0.2%).
For these rarer types of index care, the probability of
not being referred on to another sector of care was
lower than for primary or psychiatric index care
(primary care physician/other specialist in somatic
medicine: 53%; physician specializing in psychiatry
and psychotherapy/neurology: 26%; physician special-
izing in psychosomatic medicine and psychotherapy:
14%; psychotherapist: 13%; department of somatic
medicine: 12%; psychiatric department: 12%; psycho-
somatic department: 4%; rehabilitation: 0.4%).

The five most common care pathways in this
research, which together accounted for more than
three-quarters (77.5%) of the index population, are
shown in Figure 4.

The study investigated significant events during
these five most common care pathways (7able 2). The
rates of incapacity for work and retirement were sig-
nificantly lower for the two care pathways that included
no referral to another sector of care than for any others.
These care pathways also had the highest mortality
rates.

In addition, persons with an index diagnosis of
severe depression in the first quarter of 2006 who had
not used the health care system for a depressive or other
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subpopulations by care pathway (five most common care pathways)
Population Age on
01/01/2006,
mean in years
(standard
deviation)

Male/female
%
(99% CI)

Former
East or
West |
Germany '
% (99% Cl)

Urban/rural?"

A
(99% CI)

Mental
comorbidity
0,

(99% CI)

Distribution of sociodemographic characteristics of total population of patients with severe depression, index population, and selected

Somatic |
comorbidity
0,

(99% CI)

Total population of patients 110 462 53.2 23.2/76.8 11.4/88.6 87.0112.8 88.5 99.8
with severe depression (index (£16.5) (22910 23.5) | (11.2t0 11.7)/ | (86.71t087.3)/ | (88.31088.8) | (99.7 t0 99.8)
diagnosis 1 January 2005 to (76.5t0 77.1) | (88.3t1088.8) | (12.5t013.1)

31 December 2007)

Index population of patients 26 412 575 22440776 | 12.3*087.7*° | 88.9*110.9*° 86.3 99.8
with severe depression (index (£15.2) (21.8t023.1)/ | (11.8t012.8)/ | (88.4t089.4)/ | (85.7t086.8) | (99.8to 100)
diagnosis 1% quarter of 2005) (76.9t078.2) | (87.11088.2) | (10.4t0 11.4)

Number Subpopulations by care pathway

of care |

pathway®

1 Primary care physician/other 10 354 59.5 22.5/71.5 11.1/88.9 88.3111.5 78.0 99.9
specialist in somatic medicine (£15.6) (21.5t023.6)/ | (10.3t0 11.9)/ | (87.5t089.1)/ | (77.0t0 79.1) | (99.9 to 100.0)
(no onward referral) (76.4t0 78.5) | (88.11089.7) | (10.7t0 12.3)

2 Primary care physician/other 5466 60.5 22.0/78.0 15.6/84.3 88.7111.1 89.4 99.9
specialist in somatic medicine, (£13.9) (20.6t023.5)/ | (14.4t016.9)/ | (87.61089.9)/ | (88.4t090.5) | (99.9to 100.0)
referral to physician specializing (76.5t079.4) | (83.0t085.6) | (10.0t012.1)
in psychiatry and psychotherapy

3 Physician specializing in 2679 57.2 2211779 12.0/88.0 89.5/10.5 90.6 99.9
psychiatry and psychotherapy, (£14.0) (20.0t0 24.2)/ | (10410 13.6)/ | (88.0t091.1)/ | (89.1t092.0) | (99.9 to 100)
referral to primary care (75.8t0 80.0) | (86.4t089.6) | (8.9t012.0)
physician/other specialist in
somatic medicine

4 Physician specializing in 1380 59.7 30.1/69.9 11.4/88.6 90.5/9.4 85.8 98.8
psychiatry and psychotherapy (£15.5) (26.91033.3)/ | (9.2t0 13.6)/ | (88.5t092.5)/ | (83.4t088.2) | (98.11t099.6)
(no onward referral) (66.7t0 73.1) | (86.4t090.8) | (7.3t011.4)

5 Primary care physician/other 609 59.8 22.2[77.8 19.4/80.6 86.2/13.5 95.1 99.8
specialist in somatic medicine, (£13.8) (17.8t0 26.5)/ | (15.2t023.5)/ | (82.6t089.8)/ | (92.81097.3) | (99.4 to 100)
referral to physician specializing (73.5t082.2) | (76.5t084.8) | (9.9t017.0)
in psychiatry and psychotherapy,
further referral to psychiatric de-
partment

" Percentages may not total 100%, as for a small number of included insurance holders (<1%) there is no information on place of residence.

"2 Urban: conglomerations (regions with center of population >300 000 inhabitants or population density 300 inhabitants/km?) and urban areas (regions with center of population >100 000
inhabitants or population density >150 inhabitants/km? minimum density 100 inhabitants/km?); rural: regions with population density <150 inhabitants/km? and no center of population
>100 000 inhabitants, regions with center of population >100 000 inhabitants and population density <100 inhabitants/km? (definitions according to the German Federal Institute for Research
on Building, Urban Affairs and Spatial Development, [BBSR, Bundesinstitut fiir Bau-, Stadt- und Raumforschung]).

"% At least one coded outpatient diagnosis or main or secondary inpatient diagnosis of a further mental iliness excluding depression according to ICD-10-GM, Chapter F during the study period,

1 January 2005 to 31 December 2007.

" At least one coded outpatient diagnosis or main or secondary inpatient diagnosis according to ICD-10-GM, Chapter Ato E, G to T (excluding G30) during the study period, 1 January 2005 to

31 December 2007.

S According to the 99% Cl there is a significant difference (no overlap of confidence interval) between the figure for the total population with severe depression (index diagnosis 1 January 2005

. to 31 December 2007).
® n decreasing order of frequency of care pathway (cf. Figure 4).
99% Cl: 99% confidence interval

psychiatric disorder in 2005 (n = 1149) were analyzed
separately, in order to rule out incomplete presentation
of these care pathways due to left-censoring of the data
resulting from the lack of a preobservation period.
These analyses showed certain shifts in order; the most
common of these in this analysis too was “primary care
physician/other specialist in somatic medicine, no
onward referral” (eFigure, eTables 2 and 3).
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Discussion

Approximately 70 million people in Germany hold
statuary health insurance (as of 2012, National Associ-
ation of Statutory Health Insurance Funds [GKV
Spitzenverband]). The number insured with the
insurers involved in this study is 9 921 396, approx-
imately one in seven holders of statutory health
insurance.
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Pathways of health care during the
study period 2005 to 2007 for those
with an index diagnosis of severe
depression in the first quarter of 2005
(ICD-10-GM: F32.2/F32.3/F33.2/F33.3)

(n =26 412). There were 524 different care
pathways. The five most common pathway
types are described in greater detail in
decreasing order of frequency.

* Median time in sector of care, days (with
no treatment in another sector of care in
the intervening period; time from first to
last day of treatment)

Insurance
holders

with severe
depression
and index
diagnosis in
1st quarter
of 2005

n =26 412

519

less common
care pathways

Initial 1t referral 2nd referral
contact within within
with health health care health care
care system system system
Outpatient:
primary care
physician/
other
specialist
in somatic
medicine (637%)
Outpatient:
primary care Outpatient:
physician/ psychiatrist
other (160%)
specialist
in somatic
o .
medicine (46*) Outpatlent:
. primary care
Outpa_tleqt: physician/
psychiatrist —>» other
(95%) specialist
in somatic
Outpatient: medicine (249*)
psychiatrist
(519%)
Outpatient:
primary care Outpatient: Inpatient:
physician/ psychiatrist —» psychiatric
other (14%) department (9%)
specialist
in somatic
medicine (23*)

Of all insurance holders, 33% had contact with the
health care system during the three-year study period as
a result of diagnosis of a mental illness. The most com-
mon types of service use resulted from mental comor-
bidity, followed by neurotic, stress, and somatoform
disorders (F4), affective disorders (F3), and addictions
(F1). In terms of their relative ranking, the service use
prevalence rates shown here essentially reflect the
prevalence rates already reported in the German
National Health Interview and Examination Survey (4).
These figures show the high demand for psychiatric/
psychosomatic/psychotherapeutic care. This may pose
a challenge for care planning in line with demand, as
there is currently a lack of specialized physicians (9).

All those with mental illness showed high rates of
mental and somatic comorbidity during the study
period. The high rate of mental comorbidity (50.4%) is
comparable with the rate reported in the 1998 German
National Health Interview and Examination Survey
(48% [4]). In addition to their psychiatric diagnosis,
more than 90% of those insured were also diagnosed

with a somatic disorder (excluding the group F2:
88.3%) during their care. The comparatively low
somatic comorbidity rate in those with schizophrenia
and other psychotic disorders (F2) may be evidence of
underdiagnosis of somatic illnesses in this group of
patients, as this is precisely where one would expect a
comparatively high percentage of somatic comorbidity
(10). Overall, our findings highlight the high rates of
mental and somatic comorbidity in those with mental
illness (11), just as those with somatic illness have an
increased risk of somatic and mental comorbidity
(12-15). This means interdisciplinary care including
psychiatric/psychosomatic/psychotherapeutic  disci-
plines and primary care or other somatic specialties
must be developed. Ungewitter et al. (16) found that
treating physicians rarely collaborate in care of the
mentally ill, and when they do this is usually only
through flexible networks, not explicit collaboration.
Most care services were used by those with mental
illness on an outpatient basis, as already shown
in the 1998 German National Health Interview and

Deutsches Arzteblatt International | Dtsch Arztebl Int 2013; 110(47): 799-808
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Events during care pathway in severe depression, stratified according to the five most common care pathways

Number of care Care pathway Number/percentage Percentage of patients | Percentage of patients Mortality

pathway d of insurance holders unable to work retiring early | %

with care pathway due to mental illness? | due to mental illness™ (99% CI)
n (%) % %
(99% ClI) (99% ClI)

1 Primary care physician/ 10 354 5.7 0.2 7.6
other specialist in (39.2) (5.1106.3) (0.06 t0 0.27) (6.91t08.2)
somatic medicine
(no onward referral)

2 Primary care physician/ 5466 10.6 0.8 5.4
other specialist insomatic (20.7) (9.5t0 11.7) (0.05t0 1.1) (46106.2)
medicine, referral to
physician specializing in
psychiatry and
psychotherapy

3 Physician specializing 2679 13.5 1.0 31
in psychiatry and (10.1) (11.8t015.2) (0.5t0 1.5) (22103.9)
psychotherapy, referral
to primary care
physician/other specialist
in somatic medicine

4 Physician specializing 1380 8.2 0.3 7.3
in psychiatry and (5.2) (6.3t010.1) (0t00.7) (5.5t09.1)
psychotherapy
(no onward referral)

5 Primary care physician/ 609 16.7 31 5.7
other specialist in (2.3) (12.81020.7) (1.3t104.9) (3.3t08.2)
somatic medicine,
referral to physician
specializing in psychiatry
and psychotherapy,
further referral to
psychiatric department

" In decreasing order of frequency of care pathway (cf. Figure 4).

"2 When interpreting incapacity for work and early retirement, it should be remembered that the index population also includes insurance holders who were not of working age (<15 years or
>65 years). The corresponding percentages may therefore be underestimates. These age limits are generally chosen in order to give the most complete possible overview of working age,
even though its age boundaries are usually imprecisely defined. It should also be remembered that there is no causal relationship between mortality and the care pathway or the parameters

incapacity for work and early retirement.
99% CI: 99% confidence interval

Examination Survey (17). The current compensation
structures mean that securing specialist care on an out-
patient basis will become a particular challenge, as the
funding structure does not provide a sufficient guaran-
tee that guideline-compliant care or compensation for
the necessary scope of treatment will be provided (9).
For both inpatients and outpatients, a considerable
proportion of care for mental illnesses was provided by
primary care physicians/other specialists in somatic
medicine (18). Studies of the prevalence of the use
of care by those with mental illness in Europe show
that only 30% to 50% of the mentally ill have been
treated by psychiatrists and psychotherapists (19). The
relatively low proportion of psychiatric/psychoso-
matic/psychotherapeutic care may result from a lack of
specialized physicians, together with barriers to access
to specialized care. The German Federal Chamber of
Psychotherapists reported very long waiting times
for psychotherapy (20). Individual patients’ behavior

Deutsches Arzteblatt International | Dtsch Arztebl Int 2013; 110(47): 799-808

when seeking help and their treatment preferences may
also play a role. Primary care physicians remain the
gateway for patients with mental complaints, and pri-
mary care carries little stigma (21). An insufficient rate
of referral to specialized care may also be a possible
cause. The reasons for there being less use of
specialized psychiatric/psychosomatic/psychotherapeutic
care than of primary care should be evaluated in the
future.

Sample analyses of cases of severe depression reveal
the low levels of collaboration between primary and
specialized care. The results shown here for severe
depression are taken from care analyses that bring
together various disciplines and sectors of care for the
first time; until now only individual aspects have been
investigated, at the most (22, 23). The authors’ own
cross-section analyses had already shown the high per-
centage of care provided by disciplines within primary
care and somatic medicine (24).
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There was a high number of care pathways (n =
524); the most common type of pathway was care by
primary care physicians or other specialists in somatic
medicine in private practice, sometimes in combination
with psychiatric or neurological care. As shown by
studies of the diagnosis of depression in primary care,
depression in primary care practice is very common ac-
cording to expert opinion, but only some are diagnosed
as such (26-28). In general, there are low rates of care
for mental illnesses (19). Furthermore, Schneider et al.
(25) found a higher rate of non-guideline-compliant
treatment for depression in primary care compared to
specialized psychiatric care. However, there are no
systematic studies on the quality of outpatient care for
depression in either primary or specialized care. In
view of this situation, greater emphasis should be
placed on measures to optimize the quality of out-
patient care for depression (and other mental illnesses).

International studies show that depression is associ-
ated with an extremely heavy personal and societal
burden, even more so than other widespread diseases
such as diabetes and coronary heart disease (29, 30).
The extent to which the care pathway is associated with
unfavorable outcomes such as incapacity for work,
early retirement, and mortality is not yet clear. Such
questions take on particular significance given that, as
discussed, there is room for improvement in the diag-
nosis and treatment of depression.

The analyses presented here do not show a system-
atic relationship between care pathways and these
illness-associated events. The lowest rates of incapacity
for work and early retirement as a result of depression
occurred in the two care pathways without onward re-
ferral from the initial sector of care. This may indicate
that cases of depressive disorders with more favorable
prognoses are found with this type of care; this is also
suggested by the fact that these cases show the signifi-
cantly lowest rates of mental comorbidity. An argument
against this idea is provided by the comparatively high
mortality rate. The mortality rate cannot be interpreted
as an age-related artefact, because the average age was
almost identical for all care pathways. This may indi-
cate that comprehensive, interdisciplinary care, possi-
bly including inpatient care, has an effect in preventing
mortality/suicide.

Limitations
The predictive power of the care analyses performed
here was limited first of all by the fact that for index
diagnoses made in the first quarter of 2005 no distinction
could be made between insurance holders with and
without a preexisting depressive or other mental illness,
as there was no preobservation period. Additional
analyses were therefore performed, including only
insurance holders who had not had any contact with the
health care system for a depressive or other preexisting
mental illness for a one-year preobservation period. This
essentially confirmed the results of the first analyses.
Because these analyses found no evidence of a
systematic relationship between the characteristics of

care pathways and illness-related events during care,
detailed analysis should clarify whether other predict-
ing factors, such as frequency of service use or length
of treatments, have any influence. These analyses were
not included in the evaluations presented here.

Further factors limiting the analyses of pathways of
care are, on the one hand, lack of information on initial
diagnoses, and, on the other hand, the fact that it was
not possible to include contact with the health care
system before and after the beginning of the observa-
tion period; this means the whole care pathway may not
have been covered.

A further limitation to be taken into account when
interpreting somatic comorbidity is the fact that the
analysis included all somatic diagnoses, in order to
provide as complete as possible a picture of health care
service use for somatic illnesses. No distinction was
made here between milder, short-term and severe,
chronic illnesses.

One major methodological limitation in the analysis
of secondary data is the unknown validity and reliabil-
ity of the underlying information (31). The data used
for this study were examined for plausibility and
completeness at the IGES Institut. No external data
validation such as checking against medical records
was possible; as a result, the influence of mistaken
diagnoses cannot be completely ruled out. For primary
care, analysis did show that for various reasons primary
care physicians often do not provide a psychiatric
diagnosis of depression, although they are aware of the
mental burden on those affected and take it into account
in consultation (28). Further limitations of the evalu-
ation of secondary data analyses are shown in detail in
the eBox.

Conclusion, outlook

This project accomodates demands to use routine data
for purposes of research into health care processes and
for purposes of quality assurance (32). The results of
the analysis show, on the one hand, an imbalance be-
tween health service use for mental illnesses and, on
the other, the high levels of somatic and mental comor-
bidity in those with mental illness. In addition, we
analyzed some of the more common care pathways for
those with severe depression for the German health
care system as an example; this yielded a high propor-
tion of nonspecific psychiatric/psychosomatic/psycho-
therapeutic care.

Setting aside boundaries between different disci-
plines and sectors, the use of secondary data can, de-
spite all its limitations, contribute to the detection of
underdiagnosis, overdiagnosis, mistaken allocation,
and intersectoral interface problems. This is revealed in
the findings of this study, such as the detection of a high
proportion of care provided by disciplines specializing
in somatic medicine and somewhat low levels of inter-
disciplinary and intersectoral care. More importance
should therefore be attached to secondary data as a
routinely available source of data for further planning
of care for mental illness.
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psychosomatic/psychotherapeutic disciplines in care.

quality management in this sector.

® The high prevalence of health care service use as a result of mental illness (33% of all insurance holders included in this
analysis) demonstrates a high level of demand for psychiatric/psychosomatic/psychotherapeutic care.

® The high rates of mental and somatic comorbidity show the need for institutionalized interdisciplinary and intersectoral care,
in order to provide adequate treatment for both mental and somatic illnesses.

® The reasons for there being less use of specialized psychiatric/psychosomatic/psychotherapeutic care than of primary care
for mental illness should be evaluated in the future. Efforts should be made to achieve greater involvement of psychiatric/

® As outpatient primary care is by far the most common form of care for depression, greater emphasis should be placed on
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Care pathways during the study period
2006 to 2007 for those with an index
diagnosis of severe depression

Initial 1st referral (ICD-10-GM: F32.2/F32.3/F33.2/F33.3) in
contact within the first quarter of 2006 (with no diagnosis
with heatlth healtht (L of depression of any severity or any other
carcystenm SR mental illness during the preobservation
Insurance 56.2% Outpatient: period, 1 January to 31 Decgmber 2005;
holders n=646 primary care n = 1149). There were 89 different care
with severe physician/ pathways. The five most common pathway
depression other types are described in greater detail in
'spemallt?t decreasing order of frequency.
Index diagnosis I ESUUEMS o
in 15t quarter RIS medicine (86*) * Median time in sector of care, days
of 2006 with no IEKKE] . (with no treatment in another sector of
diagnosis of @ 0”“’;_“:'?‘:‘ care in the intervening period; time from
depression or psycs‘l)i ns first to last day of treatment)
other mental (60%)
illness during o .
preobservation 9_'71 fz Outpatient:
period n= primary care Outpatient:
(1. 1.-31. 12. 2005) physician/ psychiatrist
other (18%)

specialist

n=1149 in somatic

. medicine (7*) Outpatient:

5.2% primary care
n=60 Outpatient: physician/

psychiatrist other
(47%) specialist
3.1% in somatic
15.3% n=36 Outpatient: medicine (186*)

n=176 primary care
physician/ Inpatient:
84 @ other psychiatric
less common specialist department (52*)

care pathways

in somatic

medicine (2*)

eTABLE 1

Percentages of insurance holders in the index population using sectors of

care/specialties during care, 2005 to 2007

Sector of care/specialty

Percentage of insurance
holders in index population*
(%)

Primary care physician/specialist in somatic 93.1
medicine in private practice

Psychiatrist/psychotherapist/neurologist in private 52.7
practice

Specialist in psychosomatic medicine and 10.5
psychotherapy in private practice

Psychotherapist in private practice 37
Inpatient psychiatric department 12.4
Inpatient psychosomatic department 14
Department of somatic medicine 0.7

* Multiple cases for a single insurance holder permissible
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Population

Age on
01/01/2006,
mean in years
(standard
deviation)

Male/female

%
(95% CI)

Former East

1

(95% CI)

Urban/rura

|21

%
(95% Cl)

Mental
comorbidity
0,

(95% CI)

*3

Distribution of sociodemographic characteristics of total population of patients with severe depression, index population, and selected
subpopulations by care pathway

Somatic
comorbidity
0,

(95% CI)

4

Total population of patients 110 462 53.2 23.2/76.8 11.4/88.6 87.0112.8 88.5 99.8
with severe depression (index (£16.5) (22910 23.5)/ (11.2t0 11.7)/ | (86.7 t0 87.3)/ | (88.310 88.8) = (99.7 t0 99.8)
diagnosis 1 January 2005 to (76.5t077.1) | (88.3t1088.8) | (12.5t013.1)

31 December 2007)

Index population of patients 1149 50.9 27.981721% | 11.5/88.3 88.3/11.3 68.4 99.5
with severe depression (index (£17.9) (25.3t030.4)/| (9.61013.3)/ | (86.5t090.2)/ | (65.7to71.1) | (99.1t099.9)
diagnosis 1% quarter of 2006 with (69.6t074.7)| (86.5t090.2) | (9.5t013.1)

no diagnosis of depression or

other mental illness [FO to F5]

in 2005)

Number of | Subpopulations by care pathway

care, J)ath-

way

1 Primary care physician/other 646 52.4 24.6/75.4 12.3/87.3 87.2112.3 57.2 99.8
specialist in somatic medicine (+18.8) (21.2t027.9)/| (10.3t0 15.5)/ | (84.7t089.8)/ | (53.4t061.1) | (99.5to 100)
(no onward referral) (721t078.8) | (84.3t089.5) | (9.7to 14.8)

2 Physician specializing in 119 54.4 35.8/64.2 8.6/91.4 91.4/8.6 70.4 97.5
psychiatry and psychotherapy (£18.3) (25.1t046.5)/| (1.5t013.2)/ | (85.1t097.6)/ | (60.2t080.5) (94.1to100)
(no onward referral) (53.5t074.9)| (86.8t098.4) | (2.3t014.9)

3 Primary care physician/other 12 49.5 26.9/73.1 13.5/86.5 86.5/13.5 81.7 100
specialist in somatic medicine, (£16.8) (18.3t035.6)/| (3.2t014.1)/ | (79.9t093.2)/ | (74.2t089.3) (100 to 100)
referral to physician specializing in (64.41081.7)| (85.9t096.8) | (6.8t020.1)
psychiatry and psychotherapy

4 Physician specializing in 60 49.8 28.3I711.7 13.3/86.7 86.7/13.3 90 100
psychiatry and psychotherapy, (£14.2) (16.6t0 40.1)/| (1.1t015.5)/ | (77.8t095.5) | (82.2t097.8) (100 to 100)
referral to primary care physician/ (59.9t083.4)| (845t098.9) | (4.5t022.2)
other specialist in somatic
medicine

5 Primary care physician/other 36 49.1 50/50 9.1/90.9 90.9/9.1 7713 100
specialist in somatic medicine, (£17.4) (27.3t072.6)/ (0.7t035.7)/ | (77.9t0 100)/ | (58.3t096.3) (100 to 100)
referral to psychiatric department (27.3t072.6) | (64.3t099.3) (0t022.1)

:‘ Percentages may not total 100%, as for a small number of included insurance holders (<1%) there is no information on place of residence.
2 Urban: conglomerations (regions with center of population >300 000 inhabitants or population density 2300 inhabitants/km?) and urban areas (regions with center of population >100 000
inhabitants or population density >150 inhabitants/km?, minimum density 100 inhabitants/kmz); rural: regions with population density <150 inhabitants/km? and no center of population

>100 000 inhabitants, regions with center of population >100 000 inhabitants and population density <100 inhabitants/km? (definitions according to the German Federal Institute for Research
on Building, Urban Affairs and Spatial Development, [BBSR, Bundesinstitut fir Bau-, Stadt- und Raumforschung]).

“® At least one coded outpatient diagnosis or main or secondary inpatient diagnosis of a further mental illness excluding depression according to ICD-10-GM, Chapter F during the study period,
1 January 2005 to 31 December 2007.

" At least one coded outpatient diagnosis or main or secondary inpatient diagnosis according to ICD-10-GM, Chapter A to E, G to T (excluding G30) during the study period, 1 January 2005 to
31 December 2007.

S According to the 95% Cl there is a significant difference (no overlap of confidence interval) between the figure for the total population with severe depression (index diagnosis 1 January 2005
to 31 December 2007).

"% In decreasing order of frequency of care pathway.

For the total population, the confidence interval was calculated at a 99% significance level on the basis of the sample. For the index population and the subpopulations the confidence interval

was calculated at only a 95% significance level, due to the relatively small sample size.

95% Cl: 95% confidence interval
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eTABLE 3

Events during care pathways in severe depression, stratified according to the five most common care pathways for insurance holders
with no diagnosis of depression or any other mental illness during the preobservation period, 1 January to 31 December 2005; n = 1149

Number of care Care pathway Number/percentage Percentage of patients | Percentage of patients Mortality
pathway ' of insurance holders unable to work due to retiring early due to %
with care pathway mental illness™ mental illness (95% Cl)
n (%) % %
(95% ClI) (95% ClI)
1 Primary care physician/ 646 10.3 0 31
other specialist 56.2 (7.9t012.6) (0to 0) (1.8t04.5)

in somatic medicine
(no onward referral)

2 Physician specializing 119 74 0 25
in psychiatry and 104 (1.6t013.2) (0to 0) (0t05.9)
psychotherapy
(no onward referral)

3 Primary care physician/ 112 19.2 1.0 5.8
other specialist 9.7 (11.51t026.9) (0t02.9) (1.2t010.3)

in somatic medicine,
referral to physician
specializing in psychiatry

and psychotherapy
4 Physician specializing 60 18.3 1.7 0
in psychiatry and 5.2 (8.3t028.4) (0t0 5.0) (0to 0)

psychotherapy, referral to
primary care physician/
other specialist in

somatic medicine
5 Primary care physician/ 36 31.8 0 9.1
other specialist 3.1 (10.7 t0 53.0) (0to 0) (0t0 22.1)

in somatic medicine,
referral to psychiatric
department

" In decreasing order of frequency of care pathway.

"2 When interpreting incapacity for work and early retirement, it should be remembered that the index population also includes insurance holders who were not of working age (<15 years or
>65 years). The corresponding percentages may therefore be underestimates. These age limits are generally chosen in order to give the most complete possible overview of working age,
even though its age boundaries are usually imprecisely defined. It should also be remembered that there is no causal relationship between mortality and the care pathway or the parameters
incapacity for work and early retirement.

95% Cl: 95% confidence interval
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Detailed description of methods
The project included essentially descriptive secondary data analysis on the care of mental illness.

Data sources

The secondary data (e1) of a total of 9 921 363 people insured with the insurers involved in the study, with coding of a mental illness in ICD-10-GM
groups FO to F5 between 2005 and 2007, were selected; the datasets were made available for analysis. Dataset selection, analysis, and measures
taken to observe data protection legislation comply with the standard for secondary data analysis (Good Practice for Secondary Data Analysis [7]).
The underlying data are those stipulated in clause 295 of Germany’s Social Security Code V (outpatient treatment), clause 301 of Social Security
Code V (inpatient treatment) [€2]) and the German Database on Rehabilitation Statistics (e3).

Sample of insurance holders
The sample included in the research consisted of insurance holders who had had contact with the health care system as a result of a diagnosis of
mental illness (according to ICD-10-GM) at least once during the study period. Selection was based on the following outpatient treatment diagnoses,
main and secondary inpatient diagnoses, and diagnoses of incapacity to work:

- Organic, including symptomatic mental ilinesses (F0)

- Mental and behavioral disorders caused by psychotropic substances (F1)

— Schizophrenia, schizotypal, and delusional disorders (F2)

— Affective disorders (F3)

— Neurotic, stress and somatoform disorders (F4)

— Behavioral abnormalities with physical disorders and factors (F5)
The Institute for Health and Social Research (IGES, Institut fiir Gesundheits- und Sozialforschung) assumed trusteeship of the data and performed
data plausibility testing and data analysis.

Use of the health care system

Use of the health care system was analyzed on the basis of treatment cases. In insurers’ billing data, one treatment case does not correspond to one
person, as a single patient may generate multiple treatment cases. In insurers’ billing data, a treatment case corresponds to a hospital stay in
inpatient or day-patient care, or in outpatient care to “a treatment undertaken in whole by the same contractual physician in private practice in his/her
practice, during a single quarter, for a single patient, on an outpatient basis and at the expense of a single insurance provider” (Federal Master
Agreement of Physicians [as of 1 October 2006]). The treatment cases included were those for which a corresponding mental illness had been
recorded (for inpatient care, only treatment cases in which the main diagnosis was a mental disorder were included). In rehabilitation, a treatment
case included the period from the beginning to the end of rehabilitation measures. This included only cases for which a mental disorder was
recorded. Distinctions between specialties were made on the basis of physicians’ specialization for outpatient treatment and departments’
specialization for inpatient treatment. Physicians or departments specializing in somatic medicine were considered to be all specialized physicians or
departments that did not fall under the heading of specialized psychiatric/psychosomatic/psychotherapeutic care (internal medicine, gynecology,
ophthalmology, etc.).

Analysis of care pathways

As an example, care pathways for severe depression (index diagnoses according to ICD-10-GM: F32.2 severe depressive episode with no psychotic
symptoms; F32.3 severe depressive episode with psychotic symptoms; F33.2 recurring depressive disorder, currently severe episode with no
psychotic symptoms; F33.3: recurrent depressive disorder, currently severe episode with psychotic symptoms) were analyzed, as ICD-10-GM
provides information on disease severity only for depression. To facilitate representation and analysis of so many different individual care pathways,
for every insurance holder the various specialties the individual had used during the care pathway and the basis on which care had been provided
(inpatient/outpatient) were recorded. Each referral from one specialty to another (regardless of the duration of care in individual sectors) was
recorded according to the date of treatment. Outpatient referrals within a quarterly treatment period were also placed in chronological order by
treatment date. Inpatient treatment cases with an admission date during the study period and a date of discharge from outpatient treatment after the
end of the study period were also included in the study. Stratification was performed according to the following care sectors and specialties:
outpatient: physician specializing in psychiatry and psychotherapy/neurology; outpatient: physician specializing in psychosomatic medicine and
psychotherapy; outpatient: psychotherapist; outpatient: primary care physician/other specialist in somatic medicine; inpatient: psychiatric department;
inpatient: department of psychosomatic medicine/psychotherapy; inpatient: department of somatic medicine; rehabilitation. Cases were allocated
pseudonyms for the purpose of care pathway analysis.

The five most common care pathways were identified and analyzed according to the following events: doctor’s note for depression, benefit claim
due to depression, and mortality during the study period. For referrals between the commonest initial sectors of care and specialties and the next
sectors of care and specialties, conditional probabilities of referral to another physician (p; [e4]) and confidence intervals (Cl; [e5]) were estimated on
the basis of the relative frequency of the referrals in question. Care pathway analyses included insurance holders with an index diagnosis assigned in
the first quarter of the study (the first quarter of 2005) and uninterrupted insurance coverage until the end of the study period (31 December 2007),
and those with an index diagnosis assigned in the first quarter of the study who died during the study period (1 January 2005 to 31 December 2007)
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(n=1495; 5.6% of all insurance holders with severe depression in the first quarter of 2005). Naturally, in the latter case continuous observation until
31 December 2007 was not provided, as the individuals died during the study period. In these cases care data up to the date of death were
evaluated. The data of all living insurance holders were analyzed up to the end of the study period (31 December 2007). The first quarter of 2005 was
chosen as the period for index diagnosis, in order to ensure the longest possible study period.

Further analyses were also performed for insurance holders with an index diagnosis of severe depression during the first quarter of 2006, in order
to rule out incomplete presentation of these care pathways due to left-censoring of the data resulting from the lack of a preobservation period
(left-censoring would occur if a patient had already had contact with the health care system before the beginning of the study period [1 January 2005]
and this was not included in the analysis). This provided a preobservation period, making it possible to distinguish between insurance holders who
had already had contact with the health care system in the year before the index diagnosis of severe depression for mild (F32.0/F33.0) or moderate
depression (F32.1/F33.1), those who had already had contact with the health care system as a result of another mental illiness (FO to F9, excluding
depression), and those who had had no contact with the health care system during the preobservation period as a result of depression or any other
mental illness.

For inpatient treatment, only service use due to severe depression (main diagnosis) was treated as an index diagnosis. For outpatient treatment,
service use was only treated as an index diagnosis if severe depression was recorded in the routine data in the diagnosis category (possibly in
addition to other diagnoses). Analysis of contact with the health care system following index service use included all service use associated with
depression, regardless of the severity of depression.

Limitations of the data set

The secondary data do not include information on causes of death, and illness groups F6 to F9 were not included in this analysis. Data from
outpatient psychiatric clinics and special forms of care (e.g. integrated care agreements) were not available. In outpatient care there are no main or
secondary diagnoses, so for multiple diagnoses during outpatient care it is impossible to determine which illness is the most important. The study
period was of limited duration, and the data do not reveal how much service use during this period was due to patients’ new onset disorders.
Discipline-specific analysis of rehabilitation treatment was only possible on the basis of data from the German statutory pension insurance scheme,
as insurance providers had no information on the facilities at which treatment was provided. The extent to which the population of people insured by
substitute health insurance funds is representative of all those with statutory health insurance in Germany is limited: for example, on a sample day,

1 July 2006, 23.5 million people were insured by substitute funds (including co-insured relatives). This figure corresponded to 33.4% of all of the
70.3 million holders of statutory health insurance. Of all those insured by substitute funds, 57.2% were women. By comparison, the percentage of
women among the total of 70.3 million holders of statutory health insurance in Germany on the same day was 53.1%. The percentage of pensioners
insured by blue-collar and white-collar workers’ insurance funds was 23.5%; the corresponding figure for all those with statutory health insurance was
26.0%. Thus on the sample day, 1 July 2006, women were somewhat overrepresented and pensioners somewhat underrepresented among those
insured by blue-collar and white-collar workers’ insurance funds when compared to the total population of those with statutory health insurance in
Germany (e6). The average monthly percentages of people classified as sick among those insured by blue-collar workers’ insurance funds (3.20% in
2006) and those insured by white-collar workers’ insurance funds (3.30%) were comparable to the percentages for all those with statutory health
insurance (3.31%) (7).
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