
The risk of developing depression when suffering from
neurological diseases

Wie hoch ist das Risiko, im Gefolge einer neurologischen Erkrankung
eine Depression zu entwickeln?

Abstract
Aim of the study: To investigate the comorbidity of Alzheimer’s/demen-
tia, epilepsy, multiple sclerosis and Parkinson’s with depression.
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Methods: 42,914 patients who were newly diagnosed with the four co-
morbid diseases were included in the study. We analyzed how many of
these patients developed depression within five years.
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Results: Between 21% (males with epilepsy) and 39% (women with
Parkinson’s)/44% (Alzheimer’s patients under 60 years) developed
depression within five years.
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Zusammenfassung
Zweck der Untersuchung: Ermittlung der Häufigkeit des Auftretens von
Depressionen im Gefolge von neurologischen Erkrankungen (M. Alzhei-
mer, Demenz, Epilepsie, multiple Sklerose, M. Parkinson).
Methodik:Wir beobachteten den Krankheitsverlauf von 42.914 Patien-
ten, bei denen die genannten neurologischen Erkrankungen erstmals
auftraten, über fünf Jahre, im Hinblick auf das Auftreten einer Depres-
sion.
Ergebnisse: Bei 21% (männliche Patienten mit Epilepsie) bis 39%
(weibliche Parkinson-Patientinnen) bzw. 44% (beide Geschlechter, Pa-
tienten unter 60 Jahren mit Alzheimer-Diagnose) der Patientinnen und
Patienten wurde innerhalb von fünf Jahren zusätzlich eine Depression
diagnostiziert.
Schlussfolgerung: Wir empfehlen, alle Patientinnen und Patienten mit
einer der genannten Erkrankungen, v. a. den besonders komorbiden,
auf Depression zu untersuchen.

Schlüsselwörter:Komorbidität, Depression, Demenz, Epilepsie, multiple
Sklerose, Morbus Parkinson

Introduction
Depression is among the most common diseases. Al-
though it is the third most common today, experts predict
it will be the second most common in 2020 [2]. Current
lifetime prevalence is about 16–26%, with a 2:1 ratio
between females and males [30]. One-year prevalences
for major depression have been estimated at 6.4% in the
US [22], 5.8% in Europe [6], and 8.3% in Germany [39].
Literature typically finds increasing prevalence over time,
i.e. persons born later face a higher risk of suffering from

depression, at the same age, than persons born earlier
[32], although this has been debated [38]. It is also un-
clear whether age in itself increases the risk of depression
[37].
Many psychic and somatic diseases have been found to
be associated with depression – e.g., anxiety [33], cardi-
ovascular diseases [3], dementia [14], Parkinson’s dis-
ease [8], stroke [20], and combinations of diseases such
as Parkinson’s and dementia [28]. For many other dis-
eases it is assumed that there is a correlationwith depres-
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sion, e.g., diabetes, cancer, and others; in most cases,
the etiology of comorbidity is not yet known [24].
Literature findings are difficult to compare across comor-
bid diseases, as most studies analyze the comorbidity of
depression with only one other disease. Furthermore, the
study design, inclusion criteria and other influencing
factors are different from study to study. In addition,
studies are typically based on comorbidities at a certain
point in time. Thus, we studied this risk for approximately
40,000 patients with four different neurological diseases
over five years.

Methods

Database

This study is based on data from the IMSDisease Analyzer
database.
This database collates drug prescriptions, diagnoses, and
basic medical and demographic data directly obtained
from the practice computer systems of general practition-
ers and specialists throughout Germany [23]. Diagnoses
(ICD-10), prescriptions (Anatomical Therapeutic Chemical
[ATC] Classification System) and the quality of reported
data are continuously monitored by IMS based on a
number of quality criteria (e.g. completeness of documen-
tation, linkage of diagnoses and prescriptions). The data
are generated directly from the computers in the physi-
cians’ practices via standardized interfaces and provide
daily routine information on patients’ diseases and ther-
apies. A practice transmits patient data stored in the
physician’s computer to IMS on a monthly basis. Before
transmission, the data are encrypted for data protection
and contain in similar scope and detail the information
in the files of patients in the doctor’s practice. In total,
the database contains data from around 3,000 practices
and approximately 20 million patients in Germany in the
last 10 years. The validity of Disease Analyzer data was
researched and described [4].

Study population

Overall, the data used for this study included 1,109 GPs
in 882 general practices continuously reporting to IMS
HEALTH during the study period between January 2000
and April 2012. Firstly, all subjects initially diagnosed
with Alzheimer’s/dementia (ICD codes G30, F01, and
F03), epilepsy (G40), multiple sclerosis (ICD code G35)
or Parkinson’s (G20, G21) between January 2002 and
December 2006 (index date) were identified. We included
patients only if:
(1) they had seen the same physician at least once yearly
two years before andmore than five years after the index
date, (2) they did not suffer from any of these diseases
nor depression before the index date and (3) they did not
suffer from cancer throughout the observation period.
A total of 13,652 patients with Alzheimer’s disease or
dementia, 15,722 with epilepsy, 5,137 with multiple

sclerosis and 8,403 with Parkinson’s disease were
available for analysis. For comparison purposes, we also
investigated the percentage of all patients in our database
who developed depression andmet criteria (1) to (3), not
only those with Alzheimer’s/dementia, epilepsy, etc.

Study outcome

The main outcome measure was the first diagnosis of
depression (ICD 10: F32, F33) within five years after the
index date. Moreover, the differences between the incid-
ence of depression in male and female patients and in
patients younger and older than 60 years were investig-
ated.

Statistical analysis

The analyses were conducted using SAS version 9.2 (SAS
Institute, Cary, NC, USA). For age, the mean value and
standard deviation were calculated. The incidence of
depression with 95% confidence intervals was estimated.

Results

Study population

42,914 patients were included in the study. The mean
age of patients at the time of inclusion was between 45
years for multiple sclerosis and 73 years for Alzheim-
er’s/dementia, at the index date. For multiple sclerosis
and Alzheimer’s/dementia, women represented 71% and
67% of patients, respectively (see Table 1 for details).
All the diseases studied increased the risk of developing
depression after the index date. The risk ranged from
22% for epilepsy to 35% for multiple sclerosis (see
Figure 1). Alzheimer’s/dementia, multiple sclerosis, and
Parkinson’s are more risky than epilepsy in terms of the
likelihood of the development of depression. Only 8% of
all the patients in the database developed depression.
In all the diseases studied, women were more likely to
develop depression (Figure 2); their risk ranged from 27%
for epilepsy to 39% for Parkinson’s patients.
In terms of Alzheimer’s/dementia only, patients under
60 years had a higher risk of developing depression. For
the other diseases, and in the total database population,
the risks were about the same below and above 60 years
(Figure 3).
We also studied the timeframe for the onset of depres-
sion. In all diseases, about half of the patients developed
depression in the first year after the index date; the other
half did in the years two to five (Figure 4).
Finally, we studied how many depression patients re-
ceived antidepressantmedication. The percentages were
56.6% for epilepsy patients, 63.9% for Alzheimer’s/de-
mentia, 66.8% for Parkinson’s, and 67.0% for multiple
sclerosis.
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Table 1: Age and sex of study patients

Figure 1: Proportion of patients with first depression diagnosis within 5 years after index date

Figure 2: Proportion of patients with first depression diagnosis withing 5 years after index date, for female and male patients
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Figure 3: Proportion of patients with first depression diagnosis within 5 years after index date, in patients <60 and ≥60 years

Figure 4: Proportion of depression patients with first depression diagnosis within 1st, 2nd, 3rd, 4th and 5th year after index
date

Discussion
Overall, 8.3% of all the patients in our database who met
inclusion criteria (1) to (3) were diagnosed with depres-
sion in the five-year period after the index date. This is in
line with earlier findings on incidence: current lifetime
prevalence is about 16–26% [30]; one-year prevalences

for major depression have been estimated at 6.4% in the
US [22], 5.8% in Europe [6], and 8.3% in Germany [39].
Compared to the latter figure, our five-year prevalence is
at the lower end of what was expected. There are several
reasons that could be responsible for this finding:
Firstly, we excluded patients with cancer from the study
group, thus patients who developed depression because
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of a malign disease are not included in our 8.3%.
Secondly, there is a debate about the question of
whether ambulatory care physicians tend to underdia-
gnose and undertreat patients with depression [12], [25],
[36], [40]. Thus it could be that some patients in our study
population did suffer from depression but weren’t dia-
gnosed as such. On the other hand, our population is
based on patients who visited a doctor; there might be a
difference in prevalence in our population as compared
to the total population. Finally, we used the ICD code to
identify patients with depression, and not other criteria
like specific tests for depression. Therefore, our study
uses the same methodology to detect depression as for
all predecessor diseases, thus it allows us to estimate
their relative risk. This would not be the case if different
techniques for diagnosing depression were used.
At first glance the number of depression patients treated
with antidepressant medication, which ranges from 57%
to 67%, seems rather low, but is in line with the literature
[36], [39], [40].
The most striking result of our study is the high risk of
developing depression as a consequence of other neuro-
logical diseases. Between 21% (males with epilepsy) and
39% (womenwith Parkinson’s)/44% (Alzheimer’s patients
under 60 years) developed depression within five years.
For Alzheimer’s/dementia, about 30% of our population
developed depression;more specifically, younger patients
had the highest risk of all our subpopulations. It is well
known that Alzheimer’s/dementia is comorbid with de-
pression. This relationship works in both directions. Thus,
depression also increases the risk of developing dementia
around more than twofold, although the amount of rela-
tive risk is debated [7], [21]. In terms of Alzheimer’s/de-
mentia patients, the comorbidity of depression is estim-
ated at 16–87%, measured on different scales [11], [35]
again with the amount of comorbidity debated [19]. Al-
though there have been different mechanisms proposed
that could explain comorbidity, such as psychological
factors – for instance, a patient noticing that he/she is
developing dementia might become depressive – or bio-
logical explanations – “vascular depression” – the reason
for comorbidity is not well understood [9]. Our finding that
most instances of depression are diagnosed in the year
after Alzheimer’s/dementia is in line with the literature
[26]. Finally, we cannot exclude the fact that patients
who suffer from Alzheimer’s/dementia will be treated by
specialized physicianswhomay bemore likely to diagnose
depression; but we do not have any specific data on this.
This scenario of comorbidity in itself being well known,
but that the instances and underlying reasons are not
well understood, holds true for the other diseases studied
here.
About 22% of our epilepsy patients developed depression
within five years. This is still a significant number, but is
much lower than for the three other diseases studied
here. It is well known that epilepsy is comorbid with de-
pression, as well as the fact that several antiepileptics
can cause depression (e.g., hydantoins, succinimides,
clonazepam, phenytoin) [16], [29]. Some antiepileptics,

on the other hand, can support antidepressant treatment
(“mood stabilizers”, e.g., carbamazepine, valproate,
lamotrigine) [31].
It is not known exactly how epilepsy and depression influ-
ence each other. Common pathogeneticmechanisms are
discussed [17], [18].
In our patients with multiple sclerosis, 35% developed
depression. Earlier estimates found a risk of up to
50–56%; and that the risk was higher in younger, single,
better educated, and unemployed patients [1], [10]. It is
not yet clear whether the depression is pathophysiological
or reactive in nature [13], [34].
33% of our Parkinson’s patients developed depression.
This is in line with the 25–72% range found in the literat-
ure [8], [15], [27]. Several Parkinson’s drugs are suspect-
ed to cause depression: L-dopa, amantadine, Baclofen,
and bromocriptine [29]. However, other authors find that
some of them may also augment antidepressants [5].
Again, several mechanisms of comorbidity are discussed
but not yet fully understood [8].
There are some limitations in our findings which need to
be discussed. Firstly, we have studied patients in an out-
patient setting only; we did not have access to hospital
data for these patients. Secondly, we had to rely on the
validity of diagnoses as coded by physicians; thus we did
not have any data on depression-specific tests (nor on
the tests specific for the other diseases). Finally, we could
not control for potential distortions due to the diagnosis
process; e.g., it might have been that patients with neu-
rological symptoms were seen by a specialist who put
more emphasis on diagnosing depressive disorders.
To the best of our knowledge, this is the first time that
for a sample of approximately 40,000 patients, the lon-
gitudinal risk of developing depression in patients with
neurological diseases has been estimated. In addition,
it is the first time that the same estimation method has
been used for all these diseases, thereby allowing for
comparison of their relative risks in terms of developing
depression. Based on our results, we conclude that
Alzheimer’s/dementia, epilepsy, multiple sclerosis and
Parkinson’s disease patients should be monitored
routinely for depression, with a specific emphasis to the
highest-risk groups (females diagnosed with multiple
sclerosis, younger patients confronted with dementia).
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