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Abstract
Background Depression in cardiac patients has gained
importance due to increased mortality. Although sleep
disturbances are a core symptom of depression, the
prevalence and patterns of sleep disturbances in heart
disease have hardly been examined regarding depression.
Purpose This cross-sectional study aims to examine sleep
disturbances and depressive symptoms in consecutively
admitted cardiac patients and depressed patients.
Methods Two hundred four inpatients (113 male, 91
female) were examined: 94 cardiac inpatients (mean age
49.3±14.3 years) with different heart diseases and 110
psychiatric inpatients (mean age 41.6±13.0 years) with
depressive disorders (DP). A depressive episode according
to International Classification of Diseases (ICD)-10 was
also diagnosed in 14 of the cardiac patients (DCP). The
Pittsburgh Sleep Quality Index (PSQI) and the Beck

Depression Inventory (BDI) were used to assess subjective
sleep quality and severity of depressive symptoms.
Results Poor sleep quality (PSQI>5) was reported in all
comorbid DCP (PSQI 12.00±3.53, BDI 17.86±4.28), in
60% of the 80 non-DCP (PSQI 5.59±3.73, BDI 4.47±
3.07), and in 86.4% of the DP (PSQI 11.76±4.77, BDI
27.11±10.54). The cardiac inpatients showed a significant
correlation between increased depressive symptoms and the
PSQI components subjective sleep quality (r=0.40) and
daytime dysfunction (r=0.34). Both sleep components were
significant predictors of self-rated depression (R²=0.404).
Conclusions Most cardiac patients experience poor sleep
quality. Self-reported sleep disturbances in heart disease
could serve as predictors of clinical or subclinical comorbid
depression outside of a psychiatric setting in cardiology and
other fields, and such patients should be referred to
consultation-liaison psychiatry or polysomnography where
sleep disorders like sleep apnea are suspected.
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disturbances

Introduction

Sleep disturbances are very common and have a major
impact on physical and mental health. About one third of
the general population suffers from insomnia [1]. Yet,
complaints of insomnia or hypersomnia lead to a 2.5-fold
increase in mental disorders [2]. Sleep disturbances also are
a core symptom of depression [3], a disorder with a high
point prevalence ranging from 2% to 9% [4]. Insomnia in
particular has been identified as a significant predictor of a
subsequent depressive disorder [4, 5].
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Sleep disturbances also coincide with chronic diseases,
depressive disorders and heart disease. Generally, chronic
insomnia is found in almost half the patients with chronic
disease [6], i.e. with substantially increased mild and severe
insomnia on a 2-year follow-up (odds ratios (OR) 2.6 and
8.2 for a current depressive disorder, 2.2 and 3.4 for sub-
threshold depression; 1.6 and 2.5 for chronic heart failure,
1.6 and 1.5 for obstructive airways disease). A recent
population-based study in the UK showed a clear associ-
ation between sleep disorders and prior stress and depres-
sion as well as prior circulatory diseases including chronic
heart failure (CHF) and coronary heart disease (CHD) [7].
These problems are particularly urgent because heart
disease and depression are the two leading causes of future
disability in developed countries [8].

At present, comorbid depression in cardiovascular
disease has gained special attention due to increased
morbidity and mortality, especially in the highly prevalent
CHF and related cardiopulmonary diseases [9–14]. Depres-
sive symptoms are seen in 24–85% of CHF patients
depending on the setting of the study, while 14–26%
develop major depression [9]. In a recent British survey, the
12-month prevalence of major depression was 7.9% for
patients with CHD (OR 2.3), 9.3% for CHF (OR 1.96), and
15.4% for chronic obstructive pulmonary disease (OR 3.21)
[10]. Regarding the type of clinical symptoms, chronic
heart disease is often associated not only with depression,
but also with fatigue or insomnia [15], thus overlapping
with depressive syndromes exhibiting fatigue, insomnia,
low mood, loss of interest, loss of energy, weight loss and
inability to concentrate [4, 16, 17]. Heart disease and
depression also show overlapping biological similarities
relevant for pathogenesis like neurohormonal overstimula-
tion of the hypothalamic–pituitary–adrenocortical and sym-
pathetic adrenal medullary systems, impaired heart rate
variability and cardiac rhythm disorders, inflammation and
hypercoagulability [9, 18–22], all of which are known to
correlate with depression, anxiety, sleep disturbances or
loss of appetite.

Still, the impact of sleep disturbances on the bidirection-
al interaction between heart and brain disease remains
unclear. Poor sleep or altered sleep duration in CHD
patients can cause unfavourable cardiac outcomes [23–
26]. While difficulties initiating sleep and a one-item
depression measure were identified as variables related to
CHD mortality in males [27], other studies did not report
positive results on sleep measures and depression scales in
cardiovascular disease [28, 29]. However, prior to their
acute myocardial infarction (MI), 39% of patients reported
insomnia lasting 2 weeks or longer and even 48% in the
subgroup with a major depressive episode [30]. By contrast,
using sleep questionnaires, Leineweber et al. [24] found no
association of poor sleep in female CHD patients with

depressive symptoms or coronary risk factors. In fact, only
two recent studies point to a link of poor sleep quality in
CHD with depression [31] or with the psychological
dimension of anger suppression [32].

So far, little is known about the association of sleep quality
and depression in cardiac patients. The prevalence and
patterns of subjective sleep disturbances in inpatients with
heart disease (who often have more than one cardiac
diagnosis) have hardly been examined regarding depressive
symptoms. In order to better identify cardiac patients at risk of
developing a depressive disorder, this study examined: (1)
differential patterns of subjective sleep disturbances in
patients with either depression, cardiac morbidity or both;
(2) whether self-reported poor sleep quality can function as a
general predictor of depressive syndromes in heart disease.

Materials and Methods

Subjects

A total of 204 inpatients were recruited, comprising 94
consecutively admitted cardiac patients (mean age, 49.3±
14.3 years) from a cardiological ward and 110 psychiatric
patients (mean age, 41.6±13.0 years) treated for a depres-
sive disorder on psychiatric wards specialising in affective
disorders: the Departments of Cardiology and Psychiatry of
the Technical University Hospital (Aachen), the Alexianer
Hospital (Aachen), the EOS Hospital (Münster), all in
Germany (Table 1). Exclusion criteria were performance-
limiting conditions like amnesia, no fluency in German and
inability to concentrate for 1.5 h for the interview and self-
rating questionnaires. All patients participated voluntarily
within 3 days after admission, were not paid and gave
informed consent prior to testing. The study was approved
by the local ethics committee.

Measurements

Demographic Characteristics and Clinical Diagnosis

All patients completed a demographic data sheet. Addi-
tional clinical data, including diagnosis of heart disease
according to International Classification of Diseases (ICD)-
10 [33], were taken from medical records. A diagnosis of
depressive disorder was confirmed in all psychiatric
inpatients by a senior psychiatrist using a clinical interview
according to the International Diagnostic Checklist for
depression [34] based on ICD-10 [33] and DSM-IV. A
depressive episode also was diagnosed in 14 of 94 cardiac
patients (DCP) at the time of the survey. All subjects
completed the following self-rating questionnaires assess-
ing mood and sleep quality.
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Beck Depression Inventory

The Beck Depression Inventory (BDI) [35] is a self-rating
instrument for examining depressive symptoms in patients
with clinical depression. Patients were asked to rate 21
items (range 0–3) which most closely represented their
mental state during the previous week. A total score of >10
indicating mild to moderate depressed syndromes was used
as cutoff value.

Pittsburgh Sleep Quality Index

The Pittsburgh Sleep Quality Index (PSQI), a self-rating
questionnaire [36], was used to assess sleep quality during
the previous 4 weeks in seven component scores (range 0–
3): sleep quality; sleep onset latency; sleep duration;
habitual sleep efficiency; sleep disturbances; use of sleeping
medication; and daytime dysfunction. A global score of >5
indicates symptoms of disturbed sleep, a higher sum score
reflecting poorer subjective sleep quality [37].

Statistical Analyses

All data analyses except calculation of effect sizes were
carried out using SPSS for Windows 17.0. A multivariate
analysis of variance (MANOVA) with groups (DP, depres-

sive; DCP, depressive cardiac; non-DCP, non-depressive
cardiac inpatients) as between-subjects factor was con-
ducted. Covariates were included in MANOVA to control
for influences of age, gender and sedatives. P<0.05 was
considered significant for all comparisons.

Mauchly’s sphericity test was conducted prior to
MANOVA. Sphericity indicates variance equality of the
differences between measurements. If the significance level
of Mauchly’s test is below P=0.05, sphericity cannot be
assumed. If Mauchly’s sphericity test is significant, then the
Greenhouse–Geisser correction is used to adjust the degrees
of freedom used to calculate P for the F value. If
MANOVA yielded significant results, bias-corrected effect
sizes of all sleep components were calculated post hoc to
examine the significant ANOVA results in greater detail
[38, 39]. In this study, Cohen’s d was used as an effect size
(ES) to indicate the standardised difference between two
means, with ES 0.20<d≤0.50 being small, 0.50<d≤0.80
medium, and d≥0.80 large [38]. In order to reduce
sampling error, ES were corrected using a factor provided
by Hedges [39].

Linear regression analysis was performed to determine
whether sleep components, age, gender or sedatives
(including tranquillizers, anxiolytics and hypnotics) signif-
icantly predicted depression across inpatients with heart
disease.

Table 1 Characteristics of the total study sample

Depressive psychiatric inpatients
(DP; n=110)

Depressive cardiac inpatients
(DCP; n=14)

Non-depressive cardiac inpatients
(non-DCP; n=80)

Male/female (n) 66/44 7/7 18/62

Age in years
(M±SD)

42±13 50±12 49±14

Diagnostic
subgroupsa

(ICD-10)

Individuals treated for: Percentage, % Individuals treated for: Percentage, % Individuals treated for: Percentage, %

Bipolar disorder
(F31.xx)

9.1 Chronic ischaemic
heart disease (I25.xx)

57.1 Chronic ischaemic heart
disease (I25.xx)

46.3

Depressive episode
(F32.xx)

39.1 Heart failure
(I50.xx)

14.3 Heart failure
(I50.xx)

21.3

Recurrent depressive
disorder (F33.xx)

26.3 Cardiomyopathy
(I42.xx)

21.4 Cardiomyopathy
(I42.xx)

22.5

Persistent affective
disorder (F34.xx)

3.6 Atrial fibrillation
(I48.xx)

28.6 Atrial fibrillation
(I48.xx)

31.3

Adjustment disorder
(F43.2)

25.2 Ventral tachycardia/
Arrhythmia
(I47.2, I49.xx)

21.4 Ventral tachycardia/
Arrhythmia
(I47.2, I49.xx)

18.8

Personality disorder
(F60.xx)

20.0 Angina pectoris
(I20.xx)

21.4 Angina pectoris
(I20.xx)

25.0

Substance misuse
(F10.xx)

13.6 Myocardial infarction
(I21-I22.xx)

14.3 Myocardial infarction
(I21-I22.xx)

17.5

Others (ICD-F) 5.4 Valvular disorders
(I34-37.xx)

14.3 Valvular disorders
(I34-37.xx)

26.3

Cardiac valve disease
(I39.xx)

7.1 Cardiac valve disease
(I39.xx)

8.8

Others (ICD-I) 14.3 Others (ICD-I) 12.5

a Diagnoses within diagnostic groups are not mutually exclusive
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Results

Overall Sleep Quality and Depression

Of the 204 patients, poor sleep quality (i.e. PSQI global
score >5) was found in 86.4% of DP (PSQI 11.76±4.77,
BDI 27.11±10.54), 60% of the 80 non-DCP (PSQI 5.59±
3.73, BDI 4.47±3.07), and all 14 DCP (PSQI 12.00±3.53,
BDI 17.86±4.28).

Components of Sleep Quality

Since Mauchly’s test of sphericity was significant (Mauchly-
W=0.25, approximate χ2=268.49, P=0.00, df=20), all
MANOVA results were adjusted using the Greenhouse–
Geisser correction. Table 2 shows the effect of the within-
subjects factor components of disturbed sleep (PSQI) and the
covariates (sedatives, gender, age).

Differences in sleep quality were examined between the
three patient groups. There was a significant between-
subjects effect (F=8.99; df=7; P<0.01), with profiles of
sleep component scores differing significantly between the
three groups. Tests of univariate effects revealed that the
three study groups differed significantly on all sleep
component scores (Table 2).

None of the covariates included in the analysis had a
significant main effect, indicating that differences between
the groups were generally not biased by age, gender or
sedatives (Table 2, right columns). Only “sedatives”
showed a significant interaction with the component score
“use of sleeping medication” which was expected. Even
treating gender as a between-subjects factor did not change

the overall picture: There was no significant main effect of
gender as between-subjects factor (F=0.62, p=0.74), nor
was there a significant interaction with the factor group
(F=1.33, p=0.19).

Since MANOVA gave partly significant results, effect
sizes were calculated to further examine the strengths of the
differences in sleep component scores (PSQI) between each
of the three groups (Table 3). Unlike non-DCP, DP and
DCP both showed poorer sleep quality on all seven
component scores (PSQI; Fig. 1).

The effects between the two groups of inpatients with
depression (DP, DCP) were strongest for the sleep
disturbances component (d=0.53). Otherwise, DP and
DCP showed mostly similarities on sleep latency (d=
0.10). The effect sizes of the remaining components for DP
and DCP varied within a range of d=0.15–0.32 (daytime
dysfunction d=0.15, habitual sleep efficiency d=0.16,
subjective sleep quality d=0.22, sleep duration d=0.30,
use of sleeping medication d=0.32). The effect sizes
between DP and DCP compared with non-DCP on all
seven components of disturbed sleep (PSQI) were much
greater. However, components of subjective sleep quality,
sleep latency, sleep duration and sleep disturbances
showed greater effect sizes for DCP vs. non-DCP than for
DP vs. non-DCP. On the other hand, components of
habitual sleep efficiency, use of sedatives and daytime
dysfunction showed greater effect sizes for DP vs. non-DCP
than for DCP vs. non-DCP.

Symptoms of Disturbed Sleep as a Predictor for Depression

Stepwise regression analysis showed subjective sleep
quality (r=0.40) and daytime dysfunction (r=0.34) to be
most strongly associated with depressive symptoms (BDI)
as the dependent variable. Both subjective sleep quality and
daytime dysfunction helped predict depressive syndromes
(BDI), with R²=0.404. Thus, 40.4% of the response
variability (depression) was explained by subjective sleep
quality and daytime dysfunction. The remaining five
components of disturbed sleep (PSQI) as well as the
covariates sedatives, age and gender were not significantly
related to depression (BDI).

Discussion

As hypothesized, more than two thirds of the cardiac
patients in this study complained of sleep disturbances. (1)
Of 204 inpatients, 110 depressed patients (DP; 86.4%)
reported poor sleep quality. This confirms previous findings
that approximately 90% of inpatients with major depressive
disorder exhibit some sleep disturbances [3, 40], supporting
the well-known relationship between depression and im-

Table 2 Tests for multi- and univariate within-subjects effects

df F P

Multivariate tests

Constant term 7 8.97 0.00

Groups 14 8.99 0.00

Gender 7 1.28 0.26

Age 7 1.36 0.23

Sedatives 7 1.70 0.11

Univariate tests (groups)

Subjective sleep quality 2 29.31 0.00

Sleep latency 2 19.86 0.00

Sleep duration 2 10.09 0.00

Habitual sleep efficiency 2 6.64 0.00

Sleep disturbances 2 13.25 0.00

Use of sleeping medication 2 14.00 0.00

Daytime dysfunction 2 35.07 0.00

Univariate effects are shown only for “groups”, since no further
significant results were found
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pairment of sleep quality. However, self-estimated poor
sleep quality was also found (2) in all 14 cardiac patients
with a diagnosed depressive episode (DCP), and most

importantly, (3) in 60% of the 80 non-depressed cardiac
patients (non-DCP) who did not qualify for a clinical
diagnosis of depression.

Table 3 Magnitude of ES
between components of
disturbed sleep (PSQI) with
all of the analysis groups

Analysis groups: DP depressive
psychiatric inpatients, DCP
depressive cardiac inpatients,
Non-DCP non-depressive
cardiac inpatients

Outcome measure Group X vs. Group Y Bias-corrected
ES (Hedges)

Standard error of
ES estimate

Mean±SD Mean±SD

Subjective sleep quality

DP vs. DCP 1.89±0.84 2.07±0.62 −0.22 0.28

DP vs. non-DCP 1.89±0.84 0.98±0.73 1.15 0.16

Non-DCP vs. DCP 0.98±0.73 2.07±0.62 −1.52 0.31

Sleep latency

DP vs. DCP 1.96±1.01 2.07±1.14 −0.10 0.28

DP vs. non-DCP 1.96±1.01 0.96±0.91 1.03 0.16

Non-DCP vs. DCP 0.96±0.91 2.07±1.14 −1.17 0.30

Sleep duration

DP vs. DCP 1.56±1.25 1.93±0.92 −0.30 0.28

DP vs. non-DCP 1.56±1.25 0.81±1.01 0.64 0.15

Non-DCP vs. DCP 0.81±1.01 1.93±0.92 −1.11 0.30

Habitual sleep efficiency

DP vs. DP 1.71±1.29 1.50±1.23 0.16 0.28

DP vs. non-DCP 1.71±1.29 0.94±1.11 0.63 0.15

Non-DCP vs. DP 0.94±1.11 1.50±1.23 −0.50 0.29

Sleep disturbances

DP vs. DCP 1.36±0.66 1.71±0.61 −0.53 0.29

DP vs. non-DCP 1.36±0.66 0.95±0.57 0.66 0.15

Non-DCP vs. DCP 0.95±0.57 1.71±0.61 −1.31 0.31

Use of sleeping medication

DP vs. DCP 1.36±1.36 0.93±1.33 0.32 0.28

DP vs. non-DCP 1.36±1.36 0.24±0.66 1.00 0.16

Non-DCP vs. DCP 0.24±0.66 0.93±1.33 −0.87 0.30

Daytime dysfunction

DP vs. DCP 1.92±0.87 1.79±0.80 0.15 0.28

DP vs. non-DCP 1.92±0.87 0.71±0.75 1.46 0.16

Non-DCP vs. DCP 0.71±0.75 1.79±0.80 −1.40 0.31

Fig. 1 Mean values of
disturbed sleep components
measured using the Pittsburgh
Sleep Quality Index (PSQI) in
depressive inpatients (DP),
depressive cardiac inpatients
(DCP) and non-depressive
cardiac inpatients (non-DCP)
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The high rate of 68.9% of poor sleep quality in the
global PSQI score for inpatients with different heart disease
is very similar to findings for CHD inpatients (69.9% of
163 patients) [31], in stable CHF outpatients (73.1% of
170) [41] and our earlier pilot study in a small CHF
inpatient sample (68% of 35) [42]. By contrast, only 28%
of stable CHD patients in the Heart and Soul Study reported
low sleep quality, but this result came from a large cohort of
1,020 outpatients in a different setting who were only given
a one-item question on overall sleep quality extracted from
the PSQI [32].

The greatest differences in the component scores
between depressive inpatients (DP and DCP) and non-
DCP were seen for subjective sleep quality and daytime
dysfunction. Saleh et al. [31] reported similar findings for
34 depressive and 129 non-depressive CHD patients: Only
the global score and the daytime dysfunction component
were significantly worse for the depressive CHD patients,
not the other PSQI components. Significant decreases of
other PSQI component scores in the CHD patients were
seen only in the more anxious CHD group, but the patients
were not given a diagnostic psychiatric interview [31].
Depression and anxiety symptoms often overlap in cardiac
patients, but this study concentrated on depression. Other-
wise, there is only one study dealing with psychological
distress, i.e. anger suppression (anger-in), a potential
psychological risk factor for cardiovascular disease. It
was found to be associated with low sleep quality in
stable CHD [37].

Moreover, a linear regression analysis of the seven PSQI
sleep components and covariates showed that subjective
sleep quality and daytime dysfunction were strong predic-
tors of depressive syndromes in cardiac inpatients (R²=
0.404). Interestingly, the scores of the same PSQI compo-
nents were most strongly related to low positive affect in a
recent study on repeated ambulatory mood measurements
of 96 subjects with major or minor depression and healthy
controls [43]. Subjective sleep quality and daytime dysfunc-
tion both fall in line with the combination of three sleep
complaints (difficulty falling asleep, waking up repeatedly,
awakening tired and fatigued) which were previously
identified as predictors for an increased risk of cardiovas-
cular disease [44].

In this study, the comorbidity of depression and heart
disease in the DCP group seems to be related to several
component scores of poor sleep quality (i.e. subjective sleep
quality, sleep latency, sleep duration, sleep disturbances) as
compared to DP and non-DCP. Likewise, Hayashino et al.
[45] showed that poor sleep quality correlated positively
not only with depression, but also with the number of
comorbid somatic conditions. Moreover, prior insomnia in
patients with acute MI who did not meet the criteria for a
major depressive episode was related to three times as

many depressive symptoms as in non-insomniac MI
patients [30]. Therefore, subjective poor sleep quality
occurring together with symptoms of clinical or subclinical
depression should not be underestimated in cardiac patients
with multiple comorbid conditions.

Daytime dysfunction in the sense of daytime sleepiness
also represents one major symptom of sleep apnea. Central
or obstructive sleep apnea resulting in adverse effects on
the cardiovascular system and decreased brain functions
with intermittent cerebral hypoxia and hypercapnia repre-
sent one of the commonest causes of sleep disturbances in
chronic heart disease [46–48]. These sleep-related breathing
disorders (SRBDs) may cause excessive daytime sleepi-
ness, sleep fragmentation, increased mortality and impaired
quality of life in patients with heart disease [46, 48–50].
Since depression and SRBDs in heart disease affect each
other [49–52], sleep apnea represents an independent risk
factor for developing depressive syndromes, whereas
treating it improves symptoms like daytime sleepiness,
depressive mood and quality of life [42, 53, 54]. This study
did not specifically examine daytime sleepiness or SRBDs,
so an association between SRBD and reported sleep
disturbances or depressive symptoms cannot be excluded.
Nevertheless, by only assessing the degree of excessive
daytime sleepiness in different situations [46, 55], it is not
possible to rule out obstructive sleep apnea (OSA) in
chronically ill cardiac patients [56, 57] since no correlation
was found for daytime sleepiness or self-reported sleep with
severe SRBDs despite low objective sleep quality [41].

This study showed gender and age as non-significant
covariates. Presumably, this was because only 15% of
patients in the cohort were 60 or older, while complaints of
sleep disturbances and depression in older patients tend to
be commoner in women [3]. However, in chronic cardiac
patient cohorts, depressed subjects tend to be not only
female [24], but also younger [58]. Still, clinicians need to
be aware that elderly adults show a decline in slow-wave
sleep with increasing age, and often experience lighter and
more fragmented sleep [59].

Regarding medication, this study took into account
whether inpatients were given any sedatives at the time of
the survey without any effects showing in this cohort. One
shortcoming is that it was not possible to include the
previous duration of sedatives use or the quantity of
somatic, particularly heart medication. A number of
cardiovascular drugs are accompanied by psychotropic
effects [9, 55, 60], either depressing or sedative, but this
was not observed here. Furthermore, the cardiac inpatients
were on supervised multidrug therapy, and hence likely to
be compliant and under optimised treatment, or the sleep
problems could have been worse. On the other hand, DPs
showed a more pronounced decline of habitual sleep
efficiency, daytime dysfunction and greater use of sleeping
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medication compared to the other two groups, most
probably reflecting the primary mental disorder and its
treatment on the psychiatric ward.

This study has further limitations. First, the sample of
inpatients was rather small, although statistics showed all
comparisons to be valid. The psychiatric sample included
only inpatients with a diagnosed depressive disorder from
wards that specialized in treating affective disorders. While
this in itself is a strength, the time frame of the study meant
recruiting at the university hospital and two other psychi-
atric hospitals, which may have introduced a potential bias,
while the cardiac patients all came from the same place.
Second, as already pointed out, the sleep disturbances were
assessed only on a subjective basis. While obtaining
polysomnographic data of all patients, screening for
underlying sleep disorders would have been desirable, it
would also have meant greatly expanding the study design.
The short questionnaires were used only for a quick clinical
screening and to allow further differential diagnoses.
Notably, sleep disorders like OSA, restless legs syndrome,
primary insomnia, narcolepsy and others are known not
only to lower sleep quality but are also associated with
depression, although the two-way pathogenesis has not yet
been explained sufficiently [61, 62]. Moreover, sleep
laboratory measures may correlate with subjective sleep
quality but they cannot define it [36]. People usually do not
experience their sleep behaviour actively while asleep, but
they can experience symptoms of disturbed sleep such as
difficulties falling asleep, feeling rested upon awakening,
daytime impairments or sleepiness [36]. Thus, self-rated
daytime dysfunction still seems the most appropriate
indirect way to measure consequences of sleep disturban-
ces. Third, due to the exclusive clinical rating character of
the study, additional somatic data like cardiovascular risk
factors were not taken into account, so that other comorbid
organic factors cannot be ruled out. In particular, the
depressive inpatients were not seen by a cardiologist.
Further drug effects or psychosocial factors which may
relate to the social environment and psychophysiological
changes (e.g. low emotional support, social isolation,
medical non-compliance, low social-economic status, diet,
smoking, drinking) and also correlate with depression and
heart disease [9, 63, 64] but that were not included must be
considered. These factors would have to be examined in
larger, follow-up cardiac studies on depression and sleep
disturbances.

In conclusion, there is a need to focus more on
subjective sleep disturbances in heart disease. Since the
subjective sleep quality and daytime dysfunction component
were specifically identified as predictors of depressive
syndromes in cardiac inpatients, clinicians could improve
a patient’s health by quickly screening for these—although
at present there is only insufficient evidence that depression

screening and collaborative care indeed improve cardiovas-
cular outcomes [10, 65, 66]. Still, taking a transdiagnostic
perspective [67] and assessing sleep patterns in a one-target
protocol can help cardiologists and clinicians other than
psychiatrists identify promptly or transfer cardiac patients
to consultation–liaison psychiatry, e.g. because of suspected
depression [9–12, 16, 17] or to further sleep diagnostics
like polysomnography, as with suspected OSA due to loud
snoring, daytime somnolence and apnea [42, 47–52].
Screening and subsequent early treatment of sleep dis-
turbances in patients with heart disease may reduce
comorbid symptoms of depression or associated processes,
or even prevent a future depressive disorder altogether.
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