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Abstract

Aim This study aimed to analyse depression-related fac-

tors. The prevalence of depression has been shown in prior

surveys to vary between East and West Germany. Do these

differences also appear in health insurance data?

Method The outpatient data of a large German statutory

health insurance company were analysed for regional dif-

ferences in (a) the prevalence of depression diagnosis, (b)

prescription rates of antidepressants and (c) risk factors of

being diagnosed with depression or prescribed antidepres-

sants. Diagnosis rates of depression in outpatient care

(ICD-10 diagnosis F32/33) were analysed for the first

quarter of 2004, and prescription rates of antidepressants

were analysed for the first half of 2004. Odds ratios were

calculated for the likelihood of being diagnosed with

depression and of being prescribed antidepressants whilst

considering socio-demographic and regional variables.

Results The prevalence of depression diagnosis is up to

41% lower in East Germany than the expected mean rate

and 30% above the expected mean rate in Berlin. Regional

distribution rates of antidepressant prescriptions largely

follow the same pattern as rates for depression diagnosis,

with the exception of Berlin where prescription rates are

10% below the expected mean rate. Unemployed persons

in West Germany have a higher chance of being diagnosed

with depression and of being prescribed antidepressants

than those unemployed in East Germany.

Discussion Results correspond greatly to findings of

epidemiologic surveys. However, the lower rate of

depression diagnosis and prescription rates in East Ger-

many might also be due to fewer mental health profes-

sionals practising there and possible differences in

reporting style of emotional symptoms. This might con-

tribute to the differences in diagnosis and prescription

prevalence but cannot be solely responsible for this phe-

nomenon. Probable causes of the different depression

prevalence rates in East and West Germany will be dis-

cussed in this analysis. More research into factors

impacting on regional differences in the prevalence of

depression is needed.
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Introduction

The German National Health Survey in 1998/99 and its

precursor study in 1994 found significantly lower rates of

unipolar depression in East Germany compared to West

Germany [1]. These results were astonishing since living

conditions are considered harsher in the east than in the

west. Income and employment rates, which are known risk

factors for depressive disorder [2, 3], are much lower in

East Germany. In 2004, the unemployment rate in East
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Germany amounted to 20%, while it was only 9% in West

Germany [4].

In the study presented here, we will evaluate the epi-

demiology of depression in Germany again; however, this

time by using health insurance data. Using secondary data

for measuring prevalence has the advantage over surveys in

that health insurance data contains many more cases. This

also allows for the analysis of differences in prevalence

among smaller regions. The research presented here aims

to answer the following questions:

• Are differences in the prevalence of depressive disorder

between East and West Germany also present in health

insurance data?

• Does the prevalence of depression diagnoses made in

outpatient care and the prescription of antidepressants

(both used as proxy for depression) in health insurance

data vary among regions in Germany?

• Are differences in the prevalence of depression diag-

noses made in outpatient care and the prescription of

antidepressants obtained from health insurance data

related to service availability?

Method

We analysed the data of a major statutory health insurance

company, the Gmünder ErsatzKasse (GEK). All over Ger-

many, approximately 1.4 million people were insured with

the GEK in 2004. This is 1.7% of the German population.

The clientele of the GEK consists of a relatively high

number of men of a working age. Therefore, the population

represented with the GEK cannot be considered per se

representative of the German population. However, prior

studies have found that results from analyses of GEK data

can be transferred without major distortions to the German

population as a whole, if they are age and gender adjusted.

For example, an analysis of GEK-data on hospital-made

diagnoses corresponded well with the official data provided

on diagnosis at the time of hospital discharge by the federal

statistic bureau that covered the whole country [5]. More-

over, results of prior GEK-data analysis on depression

diagnosis were highly consistent with survey results [6].

For the main part of our study, we included all persons

insured on 1 January 2004 with a documented insurance

period of at least 182 days within that year. Population-based

figures were directly standardised by using the sex and age

distribution of the German population as of December 2003

(Statistisches Jahrbuch 2005). To compare regional levels of

depression and prescription rates of antidepressants, we

estimated indirect standardised rates as follows: We first

calculated nationwide gender and age-specific rates of

depression diagnosis and antidepressant prescriptions. Then

we used these nationwide rates to calculate expected regional

rates by considering real age and gender distribution in the

respective regions. We compared these expected regional

rates with the true rates that were observed regionally. The

results as presented in Figs. 1 and 2 show the relative devi-

ations between observed and expected values.

As proxies for depressive disorder in the population, we

used (1) diagnoses of depression made in outpatient care and

(2) prescription rates of antidepressants in outpatient care:

1. Diagnoses made in outpatient care have been available

in statutory health insurance data in Germany since

2004. In our analysis of depression, we focused on the

ICD-10 codes for depressive episode (F32) and

recurrent depressive episode (F33), which were doc-

umented at the patient level within the first quarter of

2004. Diagnosis of dysthymia is rarely given in

outpatient care and, thus, excluded from this analysis.

All data are available on an individual basis. Thus,

Fig. 1 Rates of depression diagnosis variations from the expected

mean rate, first quarter 2004, without Schleswig-Holstein, n = 1,223,

557. The darker the grey on the map, the higher is the rate of

depression diagnosis in the respective land. From north to south and

west to east: SH Schleswig-Holstein, MVP Mecklenburg-Pomerania,

HB Bremen (city state), HH Hamburg (city state), NDS Lower

Saxony, SAN Saxony-Anhalt, BER Berlin (city state), BRA Branden-

burg, NRW North Rhine-Westphalia, HES Hesse, TUE Thuringia,

SAC Saxony, SAA Saarland, RPF Rhineland-Palatinate, BW Baden

Wurttemberg, BAY Bavaria
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even if an insured person is diagnosed with depression

multiple times by multiple providers, he is counted

only once as suffering from depression.

2. Prescription rates of antidepressants were analysed

within the first half of 2004. Data on pharmacological

prescriptions is only available for medication paid for

by the health insurance company. Herbal medication

for adults, such as St. John’s Wort, has to be paid

mostly out of the patient’s own pocket and, thus, only

incomplete information about its use is available in the

health insurance data. Therefore, such medication

generally was excluded from this analysis.

For a subgroup of the population with more detailed

information being available (persons of a working age, 15–

64 years old, who were either employed or unemployed)

we confirmed and further studied regional influences on

depression in logistic regression models. All calculations

were performed using SAS-Software Version 9.1.

Results

Within the first quarter of 2004, 70% of all those insured

visited outpatient medical care at least once. More than

15% received the diagnosis of having a mental disorder

and 5% of having a depressive episode (ICD-10 F32 and

33).

Diagnosis of depression in the German Länder

(the German states)

We analysed the rate of diagnosis of depression for each of

the 16 German Länder. To minimise the influence of dif-

ferent age and gender structures in the Länder, indirect

standardised rates were calculated. Figure 1 presents

deviations in the observed rates and the expected rates of

depression diagnosis in 15 of the 16 Länder. Data for

Schleswig-Holstein was not available. The lowest depres-

sion diagnosis rates were found in East Germany, ranging

between 24 (Saxony) and 41% (Saxony-Anhalt) below the

expected mean rate. The highest diagnosis rate is found in

the city state of Berlin where diagnosis rates are 30%

higher than expected. Diagnosis rates that are higher than

expected are also found in most West German Länder.

Rates range between 5 (Rhineland-Palatinate) and 16%

(Saarland) above the expected mean rate.

Prescription rates of antidepressants for depression

in the German Länder

A similar pattern is found in the prescription of antide-

pressants. As Fig. 2 shows, lower than expected prescrip-

tion rates of antidepressants are observed in East Germany,

which correspond to the low diagnosis rates there. High

rates are found again in Saarland, but also in Rhineland–

Palatinate and North Rhine–Westphalia. Interestingly, in

Berlin, where the highest diagnosis rates were found, pre-

scription rates are 10% below the expected rate.

Risk of being diagnosed with depression and of being

prescribed antidepressants

To calculate the risk of being diagnosed with depression

and of being prescribed antidepressants, we built three

logistic regression models (see Table 1). We used all

insured persons who were available to the labour market at

the beginning of 2004, meaning they were either employed

or receiving unemployment benefits. This related to

606,056 persons; 3.4% (20,589) of them were diagnosed

with depression at least once in the first quarter of 2004.

2.6% of them were prescribed antidepressants at least once

in the first 6 months of 2004. Also included in the model

were factors relating to the risk of depression, such as age

Fig. 2 Variations in rates of antidepressant prescriptions from the

expected mean rate, first quarter 2004, n = 1,299,154. The darker the

grey on the map, the higher is the rate of antidepressant prescription

in the respective land. From north to south and west to east: SH
Schleswig-Holstein, MVP Mecklenburg-Pomerania, HB Bremen (city

state), HH Hamburg (city state), NDS Lower Saxony, SAN Saxony-

Anhalt, BER Berlin (city state), BRA Brandenburg, NRW North

Rhine-Westphalia, HES Hesse, TUE Thuringia, SAC Saxony, SAA
Saarland, RPF Rhineland-Palatinate, BW Baden Wurttemberg, BAY
Bavaria
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(in 5-year clusters1), gender, employment and marital sta-

tus (see footnote 1), as well as place of residence within

one of the three regions, i.e. Berlin, and West and East

Germany. All variables were dummy coded, with one value

range being selected as a reference. Odds ratios were cal-

culated showing deviations in selected reference groups.

In model 1, the odds ratio of being diagnosed with

depression was 0.57 (CI 0.55–0.60) in East Germany

compared to West Germany (reference), thus showing a

highly significant lower depression diagnosis rate in East

Germany after controlling for other factors (see Table 1).

The odds ratio of being diagnosed with depression was

only slightly, yet significantly, higher in Berlin than in

West Germany (1.08, CI 1.02–1.14). In addition, the odds

ratio of being diagnosed with depression was significantly

higher for unemployed compared to blue collar workers

(1.97, CI 1.89–2.05).

Since the descriptive analysis revealed lower rates of

depression diagnosis than expected in East Germany,

despite known high rates of unemployment, we assumed

that the effects of unemployment on depression rates might

differ among regions. In model 2, we therefore introduced

an additional parameter of ‘‘being unemployed in …’’

allowing regional effect modification to be shown. It turned

out that unemployment had significantly less influence on

depression diagnosis rates in both Berlin and East Germany

compared to West Germany. The odds ratio for unem-

ployed versus employed in West Germany of being diag-

nosed with depression was 2.21 (CI 2.11–2.31). In East

Germany, it was 1.5 (=2.21 9 0.68) and in Berlin it was

1.5 (=2.21 9 0.70).2

Model 3 is similar to model 2, but instead calculates the

odds ratios of being prescribed antidepressants. The results,

as shown in Table 1, vastly replicate those of models 1 and

2, calculating odds ratios for the diagnosis of depression.

However, there is one exception. While the odds ratios of

being diagnosed with depression were higher in Berlin, the

odds ratio of being prescribed antidepressants was lower in

Berlin (0.80, CI 0.74–0.88). Further, in accordance with

model 2, unemployment had less influence on antidepres-

sant prescription rates in East Germany and in Berlin. The

odds ratio of being prescribed antidepressants in West

Germany with respect to unemployed versus employed was

Table 1 Risk factors for being diagnosed with depression

n Depressive episode (ICD-10 F32/33 diagnosed

in first quarter of 2004 n = 20,589

Prescription of antidepressants

in first two quarters

of 2004 n = 15,468

Model 1 Model 2 Model 3

Odds ratio (95% CI) Odds ratio (95% CI) Odds ratio (95% CI)

Gender

Male 396,729 1 (ref.) 1 (ref.) 1 (ref.)

Female 209,327 2.57 (2.49–2.64) 2.56 (2.48–2.64) 2.08 (2.00–2.15)

Working status as of 1 January 2004

Blue collar worker 284,177 1 (ref.) 1 (ref.) 1 (ref.)

White collar worker 207,074 1.05 (1.01–1.09) 1.05 (1.01–1.09) 1.00 (0.69–1.04)

Unemployed 71,586 1.97 (1.89–2.05) 2.21 (2.11–2.31) 2.10 (2.00–2.21)

Blue collar worker, high income 5,234 0.72 (0.59–0.88) 0.73 (0.60–0.89) 0.75 (0.61–0.93

White collar worker, high income 37,985 0.79 (0.73–0.85) 0.80 (0.74–0.86) 0.80 (0.73–0.86)

Place of residence

West Germany 460,093 1 (ref.) 1 (ref.) 1 (ref.)

Berlin 34,417 1.08 (1.02–1.14) 1.19 (1.12–1.27) 0.80 (0.74–0.88)

East Germany 111,546 0.57 (0.55–0.60) 0.64 (0.61–0.67) 0.69 (0.66–0.73)

Unemployed (regional effect modification)

In Berlin 7,554 0.70 (0.62–0.80) 0.86 (0.73–1.00)

In East Germany 23,991 0.68 (0.62–0.74) 0.72 (0.65–0.85)

Model 1: Risk of being diagnosed with depression in West Germany, East Germany or Berlin

Model 2: Risk of being diagnosed with depression in West Germany, East Germany or Berlin whilst being unemployed in one of those regions

Model 3: Risk of being prescribed antidepressants in West Germany, East Germany or Berlin whilst being unemployed in one of those regions

Employed on 1 January 2004; aged 15–65 years; documented insured in Gmünder ErsatzKasse for 183 days consecutively in 2004; without

health insurance, living in Schleswig-Holstein. Population: n = 606,056

1 Not shown in Table 1.

2 Please see Table 1: The modified odds ratio for effect modification

is the product of the odds ratio for being unemployed and for being

diagnosed with depression in a specific region.
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2.1 (CI 2.00–2.21), while in East Germany it was 1.5

(=2.10 9 0.86) and in Berlin it was 1.8 (=2.10 9 0.72)

(see footnote 2).

Discussion

The strength of this analysis of health insurance data is that

it, for the first time, presents differences in depression

epidemiology on a regional, and not just a country basis.

This is possible because health insurance data carry a much

higher number of cases than epidemiologic surveys could

ever handle. In Germany, 98% of the population has health

insurance (88% through statutory health insurance) [7]

which covers treatment for all ICD-10 diagnosis. As much

as 90% of the population visit outpatient medical care at

least once a year. Under these conditions, health insurance

data can provide information about the whole of society

without excluding any sub-groups, such as the institu-

tionalised, as is the case in surveys.

The weaknesses of this analysis relate to the nature of

secondary data: firstly, diagnoses recorded in health

insurance data are made clinically and are not standardised,

and are, thus, less reliable than those made in epidemiol-

ogic surveys. Secondly, prescription rates of antidepres-

sants used as a proxy for the prevalence of depression are

also limited in their reliability. The under-treatment of

depression is a well known and often replicated fact [8, 9].

In addition, antidepressants are not only prescribed for

depression, but also for other disorders, such as anxiety,

pain or sleep disorder.

Despite all these limitations, it is astonishing how pre-

cisely rates of depression diagnoses and antidepressant

prescriptions replicate findings from the German National

Health Survey with respect to gender, age, work status and

regional similarities of depression prevalence [2]. This

finding is consistent with prior descriptive analysis of

health insurance data for the diagnosis of depression [6,

10].

It is remarkable that antidepressant prescription rates

more or less follow the same pattern as depression diag-

nosis rates. There is, however, the noteworthy exception of

Berlin where treatment rates are 10% lower than expected,

while diagnosis rates are the highest of all. In North Rhine-

Westphalia and Rhineland-Palatinate, treatment rates are

higher than expected while diagnosis rates are more or less

at the expected level. A prior analysis of this data revealed

that prescription rates of antidepressants are lower in

densely populated areas and relatively higher in rural areas.

In contrast to this, psychotherapists are consulted more

often in densely populated areas and less in rural areas

[10]. Given this, it could be that the low rates of the pre-

scription of antidepressants in Berlin are subsidised by

higher rates of psychotherapeutic treatment as the high

number of psychotherapists in Berlin (one serving a pop-

ulation of 2,000) might imply. However, why then do the

other city states of Hamburg and Bremen not show similar

patterns despite having similar numbers of psychothera-

pists available as Berlin? Why does North Rhine-West-

phalia, with the densely populated Ruhr area, have

prescription rates above the expected level? More research

into factors influencing the prescription of therapy for

depression and the overall adequacy thereof, which could

not be considered in this analysis, is needed.

Differences in depression diagnosis and antidepressant

prescription rates found between East and West Germany

replicate differences in depression prevalence found in the

National Health Survey and its pre-study 5 and 10 years

prior to our analysis [11, 12]. Odds ratios are remarkably

similar. The National Health Survey in 1998/1999 (pop-

ulation aged 18–65) found an odds ratio for major

depression between West and East (reference) of 1.52 (CI

1.20–1.93) [1]. Taking a reciprocal look at this odds ratio,

the risk of suffering from depression amounts to 0.66

(0.52–0.83) in East Germany. Similarly, the health

insurance data revealed an odds ratio between East and

West (reference) (population aged 15–65) of being diag-

nosed with depression of 0.57 (CI 0.55–0.60) and an odds

ratio of being prescribed antidepressants of 0.69 (CI 0.66–

0.73).

Three factors probably have influenced depression

diagnosis rates in the health insurance data:

• the capability of outpatient health-care services to

diagnose depression,

• the reporting style of emotional symptoms,

• the ‘‘true’’ prevalence of depression in the population.

Health-care services While survey data are independent

of health-care provision, health insurance data depend on

it. There is no information available on regional variations

in a physician’s capability of ‘‘correctly’’ diagnosing

depression. The lower rates of depression diagnosis in East

Germany might also be related to a poorer mental health-

care infrastructure there. While the number of primary care

physicians does not vary considerably among regions (one

serving a population of about 2,000), psychiatrists are rarer

in East Germany than inWest Germany and the city states

(one per 22,000, 17,000, 7,000 population). Compared to

East Germany, there are twice as many psychotherapists in

West Germany and six times as many in the city states (one

per 2,000, 5,000, 13,000 population) [13]. These differ-

ences might in fact impact on the rates of depression

diagnosis. However, the degree of the impact is not known.

By looking at the city states of Bremen and Hamburg, this

does not mean, however, that a high density of psychiatrists

and psychotherapists inevitably leads to high rates of

Soc Psychiat Epidemiol (2010) 45:329–335 333
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depression diagnosis and antidepressant prescription, as

one might have thought when considering the high preva-

lence rates and high numbers of mental health specialists in

Berlin.

Reporting style Presentation of symptoms of depression

varies between cultures [14]. Also, help-seeking behaviour

for mental disorders differs between cultures [15].

Although there is no research known that systematically

evaluates reporting style and help-seeking behaviour in

East and West Germany, there is some evidence to show

that concepts of mental disorders differ between East and

West Germany [16]. While this might impact on service

use [17], it should not impact on the prevalence of

depression measured by standardised instruments such as

the German National Health Survey.

Epidemiology By taking survey results into account, a

‘‘true’’ difference in depression prevalence has to be con-

sidered between East and West Germany. Interestingly,

this difference in prevalence does not comply with suicide

rates in East and West Germany. Whilst suicide rates were

much higher in East Germany at the time of reunification,

today the suicide rates are almost equal. In 2004, there

were 13.2/100,000 suicides reported in East Germany and

12.8/100,000 in West Germany.

Below, we will discuss further factors that might have

contributed to the difference in depression prevalence

between East and West:

1. Unemployment In general, unemployment increases

the risk of depression [2]. In East Germany, unem-

ployment rates are double those of West Germany, but

depression prevalence and diagnosis rates are lower.

Moreover, those unemployed in East Germany suffer a

lower risk of being depressed. This lower risk might be

explained by selection hypothesis [18]. Unemployment

hits the vulnerable and sick first. In a situation of long-

lasting mass unemployment, as is the case in many

regions of East Germany, the healthier and more

resilient also lose their jobs. Thus, the prevalence of

pathology decreases among the unemployed. In addi-

tion, with increasing unemployment rates, the stigma

of being unemployed decreases and is, thus, less of a

burden for those affected by it [19]. Whilst this

explains the lower risk of depression among the

unemployed in East Germany, it does not explain the

difference in prevalence between East and West

German populations.

2. Migration Since reunification, considerable migration

has occurred, predominately from East Germany to the

economically stronger West Germany. During the

years 1999–2004, about 10% of the East German

population (calculated for the 2004 population)

migrated to West Germany, while at the same time

the East German population grew by about 6% through

migration from West Germany (having three times the

population of East Germany) [20]. The majority of

migrants in both directions were below 30 years of

age. Following the ‘‘healthy migrant’’ hypothesis,

which states a selection bias for the movement of

healthier individuals, in particular for younger indi-

viduals [21], the inner German migrants have to be

considered as being healthier than the average popu-

lation. Therefore, this migration cannot be expected to

have caused lower depression rates in East Germany.

3. Sociological phenomena It is also likely that socio-

logical phenomena contribute to the difference in

depression diagnosis prevalence and probably depres-

sive disorder in East and West Germany:

(a) East and West Germans seem to have different

strategies for coping when confronted with insecuri-

ties regarding their future or their jobs. Whilst West

Germans focus on achieving job security and, there-

fore, sacrifice family life, East Germans invest

equally in both family and career [22]. This might

impact on resilience and vulnerability.

(b) When considering the theories of the French sociol-

ogist, Alain Ehrenberg, on the development of the

meaning of depression for modern society, the rising

public perception of depression should be understood

as an expression of societal change. This change

relates to a society that has moved from being one

that was based on regulation, discipline and obedi-

ence to a modern society in which the main values

relate to autonomy and independence, and is highly

appreciative of initiative and self- realisation [23].

Ehrenberg interprets depressive symptomatology,

including lack of initiative and motivation, as well

as impaired communication, as the exact blueprint of

the values that dominate modern society today.

The society of the former German Democratic Republic

(East Germany) functioned more like the old societal

model. It was shaped in a collectivistic way; traditional

values were maintained, such as obedience, discipline,

adaptation, submission to societal expectations and a sense

of responsibility and helpfulness [24]. The societal model

of the Federal Republic of Germany (West Germany) was,

however, dominated by individualistic and liberal attitudes,

which put the focus on the self-determined individual.

Values relating to self-fulfilment, such as post-materialism

and autonomy, dominated over values concerning a per-

son’s sense of duty, such as obedience and discipline [25].

According to Ehrenberg, depression is understood to be the

inability to live up to the expectations of modern individ-

ualistic society. It is, thus, considered by Ehrenberg to be

the disorder of modern Western society [23].
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Since reunification, East Germany is adapting more and

more to the West German societal model. It will be inter-

esting to see whether depression prevalence rates in the two

parts of Germany come closer once the generation brought

up in East Germany after reunification reaches middle age.

Conclusion

In a health-care system where 90% of the population is

insured and low threshold access to health care is available

to the vast majority of the population, health insurance data

reproduce the prevalence of endemic disorder, such as

depression, in a reliable manner. Prevalence of depression

diagnosis differs between East and West Germany. This is

probably due to differences between these regions in the

epidemiology of depressive disorder and, to a lesser extent,

due to the scarcity of mental health professionals in East

Germany. It cannot be ruled out that difference in styles of

reporting emotional symptoms also contributes to this

phenomenon. The causes of the differences in depression

prevalence include sociological factors such as societal

values, which should be taken into consideration. Investi-

gating more thoroughly the causes for the differences in

depression prevalence might provide highly valuable

information on mental health promotion and prevention.

Also, prescription rates of antidepressants vary among

regions. They mostly follow the diagnosis rates (e.g. more

antidepressants are prescribed in regions with high diag-

nosis rates) but sometimes are higher or lower. More

research into factors impacting regionally on prevalence

rates and outpatient health-service provision is needed

when aiming to improve the treatment of depression.
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