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Summary

Background: Depression is associated with an increased risk of death from
heart disease and has major implications for quality of life, working capacity and
ability to comply with medical treatment. Therefore, health authorities
recommend routine screening for depression.

Purpose: The purpose of the study was to test a method of mapping symptoms
of depression in patients with heart disease.

Method: We tested a method of screening for depression in 106 patients with
cardiovascular disease in a cardiac medical ward, using the Patient Health
Questionnaire (PHQ-9). The most common diagnoses on admission were
arrhythmia, heart failure and valvular heart disease.

Result: Compared with previous studies, we found far fewer patients who met
the criteria for depression and concomitant heart disease. Only six out of 106
satis�ed these criteria, while a signi�cant subset of 33 patients had mild
symptoms of depression.

Conclusion: Patients with heart disease are at risk of developing depression,
and the patients in question must be identi�ed so that they can receive
appropriate health assistance. The study showed that it was possible to
implement a method of screening for symptoms of depression in a cardiac
medical ward using PHQ-9. It may be the case that screening at an acute phase
of heart disease is premature. We are now conducting a study of screening
procedures during the outpatient follow-up after discharge. 

The study described in this article is based on three key facts:

Heart disease gives increased risk of depression.

Depression has serious consequences for the sick person.

The health service is not su�ciently pro�cient at identifying and implementing
measures to combat depression in connection with heart disease.
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The prevalence of depression associated with heart disease is estimated at between
15 and 40 per cent (1). There is considerable variation linked to the type of study
and whether self-report questionnaires or structured diagnostic interviews are
used. Nonetheless, depression is consistently found to occur far more often among
those who are medically ill than in the healthy population, with a two to three
times higher estimated prevalence (2). Studies at somatic hospitals indicate that 15
to 20 per cent of patients with myocardial infarction have a depressive disorder
consistent with diagnostic criteria, but an even greater number have an increased
level of symptoms of depression. The same prevalence is reported among patients
hospitalised with other kinds of heart disease (3). Outpatients also exhibit a clearly
higher prevalence than people who do not have cardiovascular disease. An
American study of 30 000 adults found a prevalence of 9.3 per cent among patients
with cardiovascular disease over a 12-month period, and 4.8 per cent for those with
no concomitant medical disorders (4).

Depression can have a profound e�ect on the course and outcome of heart disease
and is associated with non-compliance with treatment and rehabilitation
programmes (3). When reviewing approximately 150 000 participants in 54 studies,
Nicholson et al. found that depression predicted a cardiovascular event in people
who had not previously had heart disease and new events for those who had.
Moreover, the risk of major negative consequences was twice as great following a
cardiovascular event (5).

The report by Folkehelseinstituttet [Norwegian Institute of Public Health] on
mental disorders in Norway from a public health perspective (6) states that
depression is as strong a risk factor for death as smoking. This applies in particular
to mortality resulting from cardiovascular disease and infectious diseases. The
report refers to three correlations between depression and death resulting from
cardiovascular disease. Firstly, depressed patients smoke more than the rest of the
population. They drink more alcohol, train less and have a poorer diet. Secondly,
depression may be a result of the burden of somatic illness. However, the risk of
serious illness also increases with depression. Thus, the negative impact has a two-
way e�ect. Thirdly, a negative interaction may arise that in itself leads to increased
mortality due to depression and heart disease since depression weakens the body’s
powers of resistance.

Background

Major negative consequences

Greatest impact on working capacity



Patients with cardiovascular disease and concomitant depression demonstrate
three times less compliance with recommended medical treatment than patients
without depression (7). This entails reduced health and life quality, increased
�nancial expenses and at worst a shorter life expectancy. For the health service,
this means more consultations, longer periods of hospitalisation and more
readmissions.

Depression is a major cause of increased sickness absence in the case of somatic
illness (8) and can be the determinant that excludes the person concerned from
the labour market (9). An American study of 20 000 employees who were treated
for depression showed that depression a�ected working capacity more negatively
than all other illnesses (10). Depression may result in withdrawal from social life
and increased irritability and pessimism, which in turn a�ects relationships with
managers and colleagues. Some employees may become less productive due to a
decline in energy, poorer concentration and a reduced ability to make decisions
(11).

Depression is underdiagnosed and undertreated in patients with concomitant
somatic illness. In line with the American Heart Association (3) and a number of
European guidelines (12), Helsedirektoratet [Norwegian Directorate of Health] (13)
recommends screening routines for depression. How can we make provision for
this in a busy hospital everyday setting, and at what point during the treatment
should we conduct such screening? The purpose of our study is to test and evaluate
a method for systematic screening for depression in patients in cardiac medical
wards. Early identi�cation may enable mental health assistance to be provided at
an earlier stage.

We conducted the study in cooperation with the cardiac medical ward
(professional nurses, head of the unit and senior consultant) and specialists in
psychology at the Diakonhjemmet Hospital’s Unit for Mental Health Services in
Somatic Care. The specialists in psychology lectured on depression as well as
training health personnel on the ward in the use of the screening tools. The
specialist nurses on the ward were of key importance in developing speci�c
procedures for when, how and where screening should take place, and they
administered the collection of data. A specialist in psychology and a specialist
nurse carried out interviews with patients in the further screening of those
assessed as possibly depressed (score on Beck’s depression inventory scale (BDI-
II) was 14 or more). For practical reasons, we tested the screening over two six-
week periods. 

«Depression may have a profound e�ect on the course and
outcome of heart disease.»

Method



We assessed all the patients admitted to the cardiac medical ward with a heart-
related diagnosis with a view to their participation in the study. We excluded
patients who had been admitted with a myocardial infarction, and who were
already included in another research project. The exclusion criteria were language
problems, reduced reading ability and inability to complete the questionnaire. In
addition, we excluded patients who were too ill, or who were unable to participate
for other practical reasons. We asked a total of 154 patients, 48 of whom declined to
participate in the survey. Out of 106 participants, just over half were men (58
patients). The reasons for refusal to participate were complex. Some were too tired
to complete the questionnaire mapping symptoms of depression (Patient Health
Questionnaire-9 (PHQ-9)), some did not wish to participate, whilst others had
been discharged before we o�ered screening. The most common diagnoses on
admission were arrhythmia, heart failure and valvular heart disease. The Regional
Committee for Medical and Health Research Ethics (REC) has approved the
project.

We asked the patients taking part to �ll in PHQ-9 – a questionnaire with nine
diagnostic criteria for depression (14) (table 1). Like other well-documented
questionnaires, PHQ-9 has fairly high accuracy with a sensitivity of up to 80–90 per
cent (15), while some studies have exhibited lower sensitivity (16). It takes 2–5
minutes to complete the form. Each question has four possible responses from 0 to
3 (0 = Not at all, 1 = Several days, 2 = More than half the days and 3 = Nearly every
day). A score of 10 or more indicates possible depression and a need for further
screening (16).

Inclusion and exclusion criteria

Screening instrument
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A nurse carried out further screening of the patients with a score of 10 or more on
the PHQ-9 questionnaire. The screening was based on Beck’s depression inventory
scale (BDI-II), one of the most commonly used self-report scales for level of
depression, i.e. degree of symptoms of depression (17). In addition, we asked
patients about earlier depression, grief reactions and social support. Patients with
symptoms of depression were given the opportunity to meet with a psychologist at
the hospital, or were referred to the outpatient clinic for follow-up. We conducted
a cluster analysis to explore possible patterns and pro�les related to PHQ-9 scores
in accordance with the k-means clustering method, whereby the values of a sample
of variables are analysed to identify any sub-groups (18).

Of the 106 patients who were screened for depression, 19 (18 per cent) had a PHQ-
9 score of 10 or more, and underwent further screening for depression. Seven of
these (7 per cent of the total number of screened patients and 37 per cent of the
patients with a PHQ-9 score of 10 or more) had a BDI-II score of 14 or more, and
had a feedback session with a psychologist. Six of these patients (6 per cent of the
total number of screened patients and 32 per cent of the patients with a PHQ-9
score of 10 or more) were diagnosed with depression. The cluster analysis showed
that a group of 33 participants had a relatively high mean score on questions about
sleeping problems and tiredness. 

Figure 1 shows the distribution of mean scores for women and men for each of the
nine questions. All nine questions for both sexes gave 0 as the minimum value and
3 as the maximum value. Women tended to score higher than men on most of the
questions but the disparities were not statistically signi�cant for any of the
questions. Nor were there any statistically signi�cant gender disparities for the
total score on PHQ-9.

Further screening

Results

«Depression is just as strong a risk factor for death as
smoking.»



We were able to implement the screening method we tested in the study in a
systematic manner. However, a large number of responses were lacking (48
patients), which may have been due to the fact that it is challenging to carry out
screening during the short period of admission to the ward (two days on average).
It may be di�cult for many patients to answer the questionnaire and questions on
their mental health during this acute medical phase. Moreover, since this is a
research project, patients had to deal with a written consent form in addition to
verbal information about the study.

An alternative to using the questionnaire may be to ask the �rst two questions in
PHQ-9, referred to as PHQ-2, orally, as recommended by Helsedirektoratet
[Norwegian Directorate of Health] (13): ‘Over the past two weeks, have you been
feeling down, depressed or hopeless?’ and ‘Over the past two weeks, have you often
felt little interest or pleasure in doing things?’ If the patient responds a�rmatively
to these questions, further questions about symptoms of depression can be posed.
This method can work just as well as using questionnaires (19). However, using
PHQ-2 might have captured a larger number of those who reserved the right to
refuse to participate.

Discussion

Should be examined at a later stage
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When we compared prevalence with previous studies, we found fewer patients who
satis�ed the criteria for depression and concomitant heart disease – only six out of
106. A weakness of our study is that patients with acute myocardial infarction are
not included, since this group exhibits a high incidence of depression (20). Another
weakness may be that the PHQ-9 screening instrument was not su�ciently
sensitive, and we know of no validation studies among patients with heart disease
in Norway. Another explanation for the identi�cation of only a few patients with
depression may be the time of the screening, since this was undertaken at an acute
phase when the patients were tired and distressed with regard to having heart
disease or aggravated symptoms, while they were also happy about having survived.
The hospital’s self-management courses for patients with cardiovascular diseases
and family members reveal that some people only report problems of depression
after they have been at home for a period of time. It will be interesting to conduct
follow-up Norwegian surveys of screening for symptoms of depression in
hospitalised patients at some point after they have been discharged from hospital.
We are now in the process of conducting such a study. 

How did patients react to questions about depression? Patients who proved to be
depressed expressed their gratitude that this had been detected and that they had
been o�ered follow-up. Meanwhile, several did not wish to participate because they
were tired. They said that they had more than enough to think about without also
having to �ll in a questionnaire on depression.

A number of patients reported symptoms of depression, but did not meet the
criteria for clinical depression. A total of 33 patients had considerable problems
with sleep and exhaustion, and in some cases other mild symptoms of depression.
It is important to also pay attention to mild symptoms because they undermine life
quality, reduce functional level and can diminish compliance with recommended
measures (15). Moreover, patients who experience considerable tiredness and
sleeping problems may be at risk of developing depression at a later stage.
Prevention is vital in this respect, for example by informing the patient, family
members and GP about the increased risk, and informing them of the measures
described in the guidelines of the Helsedirektoratet [Norwegian Directorate of
Health] (13).

«Some people only report problems of depression after
they have been at home for a period of time.»

Conclusion



Screening for symptoms of depression in a cardiac medical ward requires methods
that are straightforward and easy to implement because the period of
hospitalisation is short and the hospital personnel have a hectic working day. The
study shows that it is possible to carry out screening using the PHQ-9
questionnaire in line with the recommendations of professional guidelines. A
possible alternative is to ask PHQ-9’s �rst two questions, also referred to as PHQ-
2, orally. Many patients with heart disease report signs of depression after they
have been at home for a period of time following discharge, when they are trying to
get their lives back on track. It is vital to put in place screening procedures later in
the course of the illness.

We are in the process of initiating a new study in which we map symptoms of
depression at the outpatient follow-up, using PHQ-2 and another scale for level of
depression: the Hospital Anxiety and Depression Scale (HADS). The latter form
replaces BDI-II, which we used in this study. HADS gives us the opportunity to
establish whether an anxiety disorder is present. Heart disease combined with
anxiety is associated with increased risk of aggravation of heart disease (21, 22).
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