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Abstract
AIM
To determine the prevalence of depression and its risk 
factors among patients with coronary heart disease 
(CHD) treated in German primary care practices.

METHODS
Longitudinal data from nationwide general practices in 
Germany (n  = 1072) were analyzed. Individuals initially 
diagnosed with CHD (2009-2013) were identified, and 
59992 patients were included and matched (1:1) to 
59992 controls. The primary outcome measure was an 
initial diagnosis of depression within five years after the 
index date among patients with and without CHD. Cox 
proportional hazards models were used to adjust for 
confounders.

RESULTS 
Mean age was equal to 68.0 years (SD = 11.3). A 
total of 55.9% of patients were men. After a five-year 
follow-up, 21.8% of the CHD group and 14.2% of the 
control group were diagnosed with depression (P  < 
0.001). In the multivariate regression model, CHD was 
a strong risk factor for developing depression (HR = 

ORIGINAL ARTICLE

Submit a Manuscript: http://www.wjgnet.com/esps/
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.4330/wjc.v8.i9.547

547 September 26, 2016|Volume 8|Issue 9|WJC|www.wjgnet.com

World J Cardiol 2016 September 26; 8(9): 547-552
ISSN 1949-8462 (online)

© 2016 Baishideng Publishing Group Inc. All rights reserved.

World Journal of 
CardiologyW J C

Retrospective Study



1.54, 95%CI: 1.49-1.59, P  < 0.001). Prior depressive 
episodes, dementia, and eight other chronic conditions 
were associated with a higher risk of developing 
depression. Interestingly, older patients and women 
were also more likely to be diagnosed with depression 
compared with younger patients and men, respectively.

CONCLUSION
The risk of depression is significantly increased among 
patients with CHD compared with patients without 
CHD treated in primary care practices in Germany. CHD 
patients should be routinely screened for depression to 
ensure improved treatment and management.

Key words: Coronary heart disease; Depression; Primary 
care; Risk factors; Quality of life
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Core tip: This is a retrospective study to determine the 
prevalence of depression and its risk factors among 
patients with coronary heart disease (CHD) treated in 
German primary care practices. Fifty-nine thousand nine 
hundred and ninety-two patients with CHD from German 
primary care practices were included and matched 
to 59992 controls. After a five-year follow-up, 21.8% 
of the CHD group and 14.2% of the control group 
were diagnosed with depression. In the multivariate 
regression model, CHD was a strong risk factor for 
developing depression.
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INTRODUCTION
Coronary heart disease (CHD), as one of the cardio­
vascular diseases (CVDs), is a leading chronic medical 
condition worldwide, with a large number of affected 
patients[1,2]. CHD is characterized by the manifestation 
of atherosclerosis in coronary arteries, that is, narrowed 
coronary arteries and reduced perfusion of the heart. 
This can lead to a myocardial infarction[3,4]. CVD and 
CHD are major causes of death around the world[1], 
particularly in Germany, where CVD was responsible 
for 338056 deaths in 2014 (38.9% of the total number 
of deaths)[5]. In this context, the CHD-related mortality 
rate was approximately 20%, with a total of 69890 
deaths in 2014[6].

Approximately 6 million people are affected by 
CHD in Germany[7]. Due to improvements in various 
therapies, mortality rates have decreased worldwide. 
Nevertheless, the prevalence of CHD is increasing, 

partly due to the demographic aging of the population, 
increased prevalence of cardiovascular risk factors, 
and patients’ improved survival after a cardiovascular 
event[2]. While the lifetime prevalence of CHD among 
German women remained unchanged at approximately 
7% between 2003 and 2012, it increased from 8% in 
2003 to 10% in 2010 among German men[8].

It is known that the risk of depression is significantly 
increased among individuals with chronic diseases 
(e.g., CHD), as they exhibit 2-3 times higher rates than 
the general population[9,10]. Depression significantly 
worsens the health state of patients with chronic 
diseases[11]. Overall, depression adversely affects the 
course, complications, and management of CHD[10,12]. 
Furthermore, depression in patients with CHD contributes 
to poor functional and cardiovascular outcomes, poor 
quality of life, and increased mortality[13-16].

Depression is frequently observed in patients with 
CHD[14]. Previous studies showed that up to 30% of 
patients with CHD suffer from depression[17]. Most 
published studies examined hospital patients or were 
based on a small number of patients[18]. Thus, little 
is known about the prevalence of depression among 
outpatients with CHD[14]. Because no relevant German 
data exist, the goal of this study was to estimate the 
prevalence and the risk factors of depression among CHD 
patients treated in primary care practices in Germany.

MATERIALS AND METHODS
Database
The Disease Analyzer database (IMS HEALTH) compiles 
drug prescriptions, diagnoses, and basic medical and 
demographic data obtained directly and in anonymous 
format from computer systems used by general practi­
tioners[19]. IMS has monitored diagnoses (ICD-10), 
prescriptions (Anatomical Therapeutic Chemical (ATC) 
Classification System), and the quality of reported data 
according to a number of criteria (e.g., completeness 
of documentation, linkage between diagnoses and 
prescriptions). In Germany, the sampling methods 
used to select physicians’ practices were appropriate 
for obtaining a representative database of primary 
care practices[19]. The statistics regarding prescriptions 
for several drugs were very similar to data available in 
pharmaceutical prescription reports[19]. The age groups 
suffering from given diagnoses in the Disease Analyzer 
were also consistent with those in corresponding disease 
registries[19].

Study population
This study included patients between 40 and 90 years 
of age who were being treated in 1072 primary care 
practices and who received an initial CHD diagnosis 
(ICD 10: I25) during the index period (January 2009 
to December 2013). Follow-up lasted a maximum of 
five years and ended in October 2015. Patients were 
excluded if they were diagnosed with depression 
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(ICD-10: F32, F33) or received any antidepressant 
prescription (ATC: N06A) within 12 mo prior to CHD 
diagnosis (index date). A total of 59992 CHD patients 
remained after these exclusion criteria were applied. 
Finally, 59992 controls without CHD, depression 
diagnosis or antidepressant prescriptions within 12 mo 
prior to index date (any randomly selected visit date) 
were chosen and matched (1:1) to CHD cases based on 
age, sex, past depression diagnosis (more than 12 mo 
prior to index date), and follow-up duration after the 
index date (Figure 1).

Study outcome
The primary outcome was the diagnosis of depression 
recorded in the database between the index date and 
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the end of follow-up. Depression diagnoses were based 
on primary care documentation.

Independent variables
Demographic data included age and gender. Other 
chronic conditions that could be associated with depre­
ssion risk were determined based on primary care 
diagnoses and included as confounders: Diabetes 
mellitus (E10-14), hypertension (I10), dementia (F01, 
F03, G30), stroke (F63, F64, G45), heart failure (I10), 
myocardial infarction (I21-23), cardiac arrhythmias 
(I46-I49), osteoporosis (M80, M81), cancer (C00-C98), 
and osteoarthritis (M15-19).

Statistical analysis
Descriptive statistics were obtained, and differences 
in patients’ characteristics (CHD vs controls) were 
assessed using Wilcoxon tests for paired samples 
or McNemar’s tests. Analyses of depression-free 
survival were carried out using Kaplan-Meier curves 
and log-rank tests. Cox proportional hazards models 
(dependent variable: Depression) were used to adjust 
for confounders. P < 0.05 was considered statistically 
significant. The analyses were carried out using SAS 
version 9.3.

RESULTS
Patient characteristics are displayed in Table 1. A total 
of 119984 patients were included in the CHD and 
control groups. Mean age was equal to 68.0 years (SD 
= 11.3 years), and 55.9% of the patients were men. 
The proportion of patients with a prior depression 

  Variables CHD group Control group P  value

  n    59992   59992
  Age (yr)          68.0 (11.3)       68.0 (11.3)     1
  Aged ≤ 60 (%)          26.7          26.7     1
  Aged 61-70 (%)          26.5          26.5     1
  Aged 71-80 (%)          32.6          32.6     1
  Aged > 80 (%)          14.3         14.3     1
  Males (%)          55.9          55.9     1
  Follow-up time (yr)            3.6 (1.5)           3.6 (1.5)     1
  Past depression diagnosis 
  (> 12 mo prior to index date)

         11.1          11.1     1

  Co-diagnosis (%)
     Diabetes          35.9          23.4 < 0.001
     Hypertension          78.7          59.4 < 0.001
     Myocardial infarction          11.8            0.6 < 0.001
     Cardiac arrhythmias          25.7          14.3 < 0.001
     Heart failure          18.4            7.4 < 0.001
     Stroke            9.2            5.6 < 0.001
     Cancer          11.9          11.1 < 0.001
     Dementia            4.9            4.5 < 0.001
     Osteoarthritis          31.4          27.6 < 0.001
     Osteoporosis          10.3           8.4 < 0.001

Table 1  Characteristics of coronary heart disease patients 
and matched controls treated in primary care practices in 
Germany

CHD: Coronary heart disease.

Patients seen by German general practitioners between
January 2009 and December 2013

5233918

A documented diagnosis of
CHD

306862

No diagnosis of coronary heart
disease; index date is a random

selected visit date
4641860

A first-time diagnosis of coronary
heart disease (index date)

189611

Aged ≥ 60 yr on index date
4270511

Aged 40-90 years on index date
183352

Follow-up time of at least 365
d prior to the index date

76858

Follow-up time of at least 365
d prior to the index date

1891836

Follow-up time of at least 365
d after index date

65036

Follow-up time of at least 365
d after index date

1344220

No depression diagnosis and no
antidepressant prescriptions

within 12 mo prior to index date
59992

No depression diagnosis and on 
antidepressant prescriptions within

12 mo prior to index date
1274296

Individual matching (1:1) in terms of age, sex, previous
 depression diagnosis (more than 12 mo prior to index date) 

and follow-up duration after index date

"CHD" cohort
59992

"No CHD" cohort
59992

Figure 1  Selection of study patients. CHD: Coronary heart disease.
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co-diagnoses such as dementia, stroke, cancer, oste­
oporosis, heart failure, osteoarthritis, hypertension, 
cardiac arrhythmias, and diabetes were also risk factors 
for this psychiatric disorder. Individuals aged 60 years or 
younger and individuals aged over 70 years were more 
likely to develop depression compared with patients 
aged 61-70 years. Finally, men were at a lower risk of 
being diagnosed with depression than women.

CHD is a chronic disease that has an important 
impact on patients’ physical and psychological aspects 
of life. Indeed, patients affected by CHD are more 
likely to become depressed than those without CHD. 
Several studies estimated that depression affects 
between 17.2% and 30.6% of CHD patients[20-23] but 
only approximately 7% of the general population[17]. 
More recently, Ren et al[18] performed a meta-analysis 
on the prevalence of depression among CHD patients 
in hospital and community settings. In the 23 hospital-
based studies (the total number of patients equalled 
5236), the prevalence of depression ranged from 
22.8% to 84.0%, with 0.5% to 25.44% categorized 
as severe forms[18]. In the four community-based 
studies (the total number of patients equalled 1353), 
depression prevalence ranged from 34.6% to 45.0%, 
with 3.1%-6.9% classified as major depressive 
disorders[18]. This meta-analysis clearly indicates that 
although hospital and community settings have a 
similar total number of patients, more hospital-based 
than community-based studies have been conducted 
and results differ between the two settings. Thus, 
because the findings of hospital-based studies cannot 
be extrapolated to the community population, new 
studies must be conducted outside the hospital setting. 
In line with previous data, we found that after five years 
of follow-up, 21.8% of CHD patients were depressed, 
whereas only 14.2% of controls exhibited this psychiatric 
condition. This important result underlines the fact that 
CHD increases the odds that patients treated in general 

diagnosis (> 12 mo prior to the index date) was 
11.1% in both groups. All chronic conditions (i.e., 
diabetes, hypertension, myocardial infarction, cardiac 
arrhythmias, heart failure, stroke, cancer, dementia, 
osteoarthritis and osteoporosis) occurred more fre­
quently in the CHD group than in the control group (P < 
0.001).

Kaplan-Meier curves for time to depression diagnosis 
in the CHD and control groups are displayed in Figure 
2. Overall, 7.7% of CHD patients and 4.3% of matched 
controls had developed depression after one year 
of follow-up (P < 0.001). After a five-year follow-up 
period, 21.8% of the CHD group and 14.2% of the 
control group were diagnosed with depression (P < 
0.001).

The results of the multivariate Cox regression model 
for depression diagnosis in CHD patients and matched 
controls are illustrated in Table 2. CHD was a strong 
risk factor for the development of depression (HR = 
1.54, 95%CI: 1.49-1.59, P < 0.001). Prior depressive 
episodes also increased the risk of renewed depression 
diagnosis (HR = 3.44; 95%CI: 3.32-3.56, P < 0.001). 
Patients in the age group ≤ 60 had a higher risk of 
depression compared with patients aged 61-70 years 
(HR = 1.50, 95%CI: 1.44-1.57, P < 0.001). Patients in 
the age groups 71-80 and > 80 years were also more 
likely to be diagnosed with depression than patients 
aged 61-70 years (HR = 1.08 (95%CI: 1.04-1.13) and 
1.16 (95%CI: 1.10-1.23), respectively, both P < 0.001). 
Furthermore, other chronic co-diagnoses increased the 
risk of depression (P < 0.001). By contrast, men had a 
lower risk of being depressed than women (HR = 0.67; 
95%CI: 0.65-0.69).

DISCUSSION
In this retrospective study of 119984 patients treated 
in primary care practices in Germany, we showed that 
CHD was associated with an increased risk of developing 
depression. Moreover, prior depressive episodes and 

  Variables Hazard ratio (95%CI) P  value

  CHD 1.54 (1.49-1.59) < 0.001
  Past depression diagnosis 3.44 (3.32-3.56) < 0.001
  Aged ≤ 60 vs 61-70 1.50 (1.44-1.57) < 0.001
  Aged 71-80 vs 61-70 1.08 (1.04-1.13) < 0.001
  Aged > 80 vs 61-70 1.16 (1.10-1.23) < 0.001
  Male gender 0.67 (0.65-0.69) < 0.001 
  Dementia 1.24 (1.17-1.31) < 0.001 
  Stroke 1.22 (1.16-1.28) < 0.001
  Cancer 1.19 (1.14-1.24) < 0.001
  Osteoporosis 1.18 (1.13-1.24) < 0.001
  Heart failure 1.17 (1.12-1.22) < 0.001 
  Osteoarthritis 1.15 (1.11-1.19) < 0.001
  Hypertension 1.10 (1.06-1.14) < 0.001
  Cardiac arrhythmias 1.08 (1.04-1.12) < 0.001
  Diabetes 1.06 (1.03-1.10) < 0.001

Table 2  Multivariate Cox regression model for depression 
diagnosis in coronary heart disease patients and matched 
controls chemotherapy

CHD: Coronary heart disease.

0                1                2                3                4                5
Year since index date

50%

40%

30%
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CHD (n  = 59992)
No CHD (n  = 59992)

7.7%
12.1%

15.7%
18.7%

21.8%

4.3%
7.2% 9.6%

11.9%

14.2%

Log-Rank P  < 0.001

Figure 2  Kaplan-Meier curves for time to depression diagnosis in 
coronary heart disease patients and matched controls. CHD: Coronary 
heart disease.
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contained no valid information on biological markers 
associated with CHD. Furthermore, no detailed documen­
tation concerning the diagnosis of depression, namely, 
the severity of depression, was available. Data on 
socioeconomic status and lifestyle-related risk factors 
were also unavailable. Each patient was observed 
retrospectively in only one practice. If a patient visited 
a different doctor - which is common in Germany - the 
visit was not documented.

In conclusion, this study showed that CHD patients 
were at a higher risk of developing depression than 
patients without CHD. Interestingly, prior depressive 
episodes, dementia, stroke, cancer, osteoporosis, heart 
failure, osteoarthritis, hypertension, cardiac arrhythmias, 
and diabetes were additional risk factors for this 
psychiatric condition. Finally, we found that individuals 
aged 60 years or younger and those aged over 70 
years have a higher risk of developing depression than 
patients aged 61-70 years. Further investigations are 
needed to gain a better understanding of the association 
between depression and CHD in general practices in 
Germany.

COMMENTS
Background
Coronary heart disease (CHD) is a leading chronic medical condition worldwide, 
with a large number of affected patients. CHD is characterized by the mani­
festation of atherosclerosis in coronary arteries, that is, narrowed coronary 
arteries and reduced perfusion of the heart. This can lead to a myocardial 
infarction. CHD is one of the causes of death around the world. It is known that 
the risk of depression is significantly increased among individuals with chronic 
diseases. Overall, depression adversely affects the course, complications, and 
management of CHD.

Research frontiers
Thus, little is known about the prevalence of depression among outpatients with 
CHD. Because no relevant German data exist, the goal of this study was to 
estimate the prevalence and the risk factors of depression among CHD patients 
treated in primary care practices in Germany.

Innovations and breakthroughs
In this study, analyses were performed based on 119984 patients treated in 
primary care practices in Germany. At first, this is the first study using such large 
patient numbers; at second, the study cohort includes both high-risk patients and 
patients without CHD diagnosis.

Applications
This study showed that CHD patients were at a much higher risk of developing 
depression than patients without CHD, especially patients who additionally have 
further chronic co-diagnoses. Physicians who care for CHD patients should 
consider identification and treatment of depression a clinical practice.

Terminology
CHD: Coronary heart disease; ICD: International classification of disease.

Peer-review
The authors did a retrospective analysis on a German cohort of 119984 patients 
to examine the association between CHD and the development of depression. 
Strength of this study lies in the great sample size, and it is a community-based 
study. In this study, the author determines the prevalence of depression and its 
risk factors in patients with coronary heart disease. They found that CHD was a 

practices in Germany develop depression. 
Interestingly, the relationship between depression 

and CHD is bidirectional; thus, depression is also a 
risk factor for CHD[17]. In 2010, Taylor et al[24] showed 
that CHD risk, which was similar at baseline to that 
of the general population, increased within the first 
two years following the diagnosis of major depressive 
disorders. The main hypothesis proposed to explain the 
bidirectional relationship between CHD and depression 
asserts that they share common risk factors. First, 
stress is known to increase the odds of developing these 
two diseases[24,25]. Indeed, stress has a major impact on 
the cardiovascular system and on psychological aspects 
of individuals’ life and thus increases the occurrence 
of both disorders. Importantly, beyond the influence 
of stress, behavioral disorders can also lead to CHD 
and depression. In fact, such psychiatric preconditions 
are often associated with a loss of interest in daily 
tasks (i.e., eating or engaging in physical activity)[17], 
which may indirectly lead to depression and disrupt 
the body’s energetic balance. Finally, several authors 
suggested that CHD and depression share common 
genetic mechanisms that are involved in inflammation 
pathways and oxidative stress[17]. For example, the 
length of leukocyte telomeres is negatively associated 
with major depressive disorders and coronary artery 
disease[26,27]. 

In this study, we found that prior depressive epi­
sodes, dementia, stroke, cancer, osteoporosis, heart 
failure, osteoarthritis, hypertension, cardiac arrhythmias, 
and diabetes were additional risk factors for depression. 
Most of these diseases are chronic conditions that may 
reduce affected patients’ quality of life. Of note, the 
strongest predictor was past depressive episodes (HR = 
3.44; 95%CI: 3.32-3.56). In fact, depression is a highly 
recurrent disorder that is difficult for physicians to treat 
and manage[28]. Our data also showed that men were at 
a lower risk of developing this psychiatric disorder than 
women. In 2005, Perez et al[29] conducted a study of 
345 patients with acute coronary syndrome and found 
that women were more likely to be diagnosed with 
depression than men (OR = 2.40, 95%CI: 1.44-4.00)[29]. 
Although several authors hypothesized that there are 
important gender differences in hormones, genes, and 
brain structures, our discovery may be explained by 
artefacts because women tend to be more emotional 
and are more inclined to seek medical help than men. 
Finally, we found that individuals aged 60 years or 
younger and those aged over 70 years have a higher 
risk of developing depression than patients aged 61-70 
years. Although this finding is new and surprising, one 
hypothesis maintains that individuals aged 61-70 years 
receive optimal treatment and management. Because 
younger patients are less likely to develop chronic 
diseases, medical follow-up is difficult and they may be 
at higher risk of developing depression. However, very 
elderly patients are less compliant and may not follow 
the treatment prescribed by their general practitioner. 

This study had several limitations. The database 
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