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A B S T R A C T

Low socio-economic status (SES) has been associated with an increased coronary risk in Western countries. All
stress experiences are more pronounced in low SES patients with stress emanating from problems with family,
job, or money.

The SPIRR-CAD study offered an excellent opportunity to examine these risk factors in German speaking
mildly and medium depressed patients. In the SPIRR CAD study, a German multi centre randomized clinical trial
of 450 male and 120 female coronary patients, we examined the standard and psychosocial risk factor profiles in
relation to SES, as assessed by educational level. All differences in risk factors between low and high SES were in
the inverse direction. Of standard risk factors, only smoking was socially graded and more common in low SES.
Of psychosocial factors and emotions, exhaustion showed the strongest and most consistent inverse social gra-
dient, but also anger, anxiety and depression were socially graded. The findings suggest that in German patients,
as in other national groups, social gradients in CHD risk are considerable. They can be ascribed to both psy-
chosocial and to standard risk factors. In the present two years follow-up, the prospective significance of psy-
chological and social risk factors was analyzed showing that emotional factors played an important role, in that
low and high SES patients differed in the expected direction. However, the differences were not statistically
significant and therefore firm conclusions from follow up were not possible.

Trial registration: ISRCTN 76240576; NCT00705965

1. Introduction

Low socio-economic status is associated with an increased risk of
coronary disease in Western countries [1–5]. The inverse socio-eco-
nomic gradients found in the early White Hall studies in London were
clear and convincing. Coronary heart disease was more frequent in low
SES with a similar dose response gradient across all social strata [6].
Such gradients have been reconfirmed in many studies in various

populations from the UK, the US, the Netherlands, and Scandinavian
countries [7–9].

However, these gradients have been less intensively studied in
German speaking countries. It has been pointed out that the proportion
of students who graduate from secondary school and thereby are al-
lowed to pursue academic studies is low within the German educational
system. It has even been claimed that the difference between the very
rich and the very poor is larger in Germany than anywhere else except
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the USA [11]. It has been argued that if it was possible to raise the
general educational level of the entire population, one might also im-
prove the coronary health status by providing education on a broader
basis.

In this secondary analysis within a randomized controlled trial, the
aim of our post hoc study was to examine the impact of social, clinical,
and psychological factors regarding the social gradient in German CAD
patients. The research questions were not pre-specified. They were
based on previous experience [1].

Although it has been found that socio-economic characteristics were
predictive of health events in Germany as described for other countries
[11] little is known about the process that leads to the socio-economic
differences and the mechanisms of the SES health gradients. To shed
light on this issue we separately examined how standard risk factors,
medical prognostic markers, and negative emotions are related to the
social gradient in depressed CAD patients from a German multicentre
trial.

2. Material and Methods

The SPIRR-CAD trial is a randomised, controlled, two-parallel-arm,
superiority trial comparing a stepwise psychotherapy intervention with
one individual information session complementing usual care [12,13].
It was designed to evaluate the intervention on measures of depression.
After 18 months depressive symptoms significantly decreased in both
intervention and control groups.

2.1. Patients

The trial offered an excellent opportunity to examine this issue as
patients from ten different German university centres were included.
Patients were recruited through standard procedures. Inclusion criteria
were: documented CAD and a recent coronary angiogram, mild to
moderate depression (HADS > 7), consent to join an RCT on psy-
chotherapy vs. usual care for depressive symptoms. Exclusion criteria
were: Inability to speak German, severe heart failure (New York Heart
Association Class IV), scheduled cardiac surgery within the next
3 months, severe depressive episodes according to the Structured
Clinical Interview for DSM-IV other severe or life-threatening physical
or mental illness.

As shown previously [13], a total of 18,542 patients had to be
screened in order to randomise the target of 570 patients into the trial.

2.2. Socio-economic classification

Education is the most basic SES component since it shapes future
occupational opportunities and earning potential. It also provides
knowledge and life skills that allow better educated persons to gain
more ready access to information and resources to promote health [14].

In order to characterise SES three factors are usually considered:
educational level, occupational level, and income [14].

Of those factors the educational level is the most frequently used. In
the SPIRR-CAD study the baseline examination included detailed in-
formation on educational socio-economic features, including types of
schools visited and highest examinations passed as well as specific oc-
cupational training completed. These items were classified into three
SES groups as follows:

1. low SES – mandatory education or less and without qualified spe-
cific vocational training.

2. middle SES – pre-academic education, more than mandatory edu-
cation but less than academic, including qualified occupational
training.

3. high SES – academic education, (abitur/baccalaureat) and uni-
versity education or occupational training.(thirteen or more years of
schooling).

We used educational level as a proxy measure for SES as it is a
measure consistently applied in national and international surveys
[15]. Data on occupational level were not available in all SPIRR-CAD
patients, but income levels were ascertained. Low income was defined
as family income of< 1500,- Euros per month. Educational level was
compared with monthly income levels. We expected that low income
would be most common in the low and least common in the high SES
groups, which was confirmed (see Table 1). The low SES group patients
had only mandatory education and they had not completed professional
training. Although small in numbers, the low SES group (n = 42) re-
presents an important sociological group in the German society. We
recognise that the high standard risk and the psychosocial risk in all
three groups was decisive for their participation in the study, and it may
have decreased the willingness and motivation in the low SES group to
participate in the screening procedure and the RCT.

The number of middle SES subjects is so high because it is a very
heterogeneous group including men and women who have not gone to
university but been well educated in occupational schools and intensely
trained for an occupation. Outside the university there are several ways
to obtain an excellent occupational training (Second Occupational
Pathway).

In a systematic literature review of techniques used to measure in-
fluences of confounding matching was introduced. We controlled in this
way for age and gender.

2.3. Psychosocial and clinical measures

Psychosocial measures used in SPIRR-CAD have been previously
described [13]. The following psychological questionnaires were used
for the present analyses:

• The Hospital Anxiety and Depression Scale (HADS ( [16]). The cut-
off of 8 and above was used to provide caseness of depression.

• The Hamilton Depression Scale [17],

• Structured Clinical Interview for DSM-IV (SCID: [18]),

• The Freiburg Coping Inventory (FCI; [19]), a comprehensive mea-
sure of coping styles,

• The Maastricht Questionnaire for Vital Exhaustion [20],

• The ENRICHD Social Support Instrument (ESSI; [21]),

• The 6-item General Self-efficacy Scale [22],

• The MMPI cynicism scale [23],

• The Interheart stress items: Stress at work, in family, and financial
stress [24–26].

In addition, nutritional and exercise habits were ascertained by
adhoc items. Clinical variables were obtained from standardised patient
interviews and medical records.

Table 1
Baseline measures educational level and socio-economic indicators (sex, income, educa-
tion years, financial stress).

Low SES
(n = 42)

Middle SES
(n = 354)

High SES
(n = 127)

P

N (%)/M N (%)/M N (%)/M

Age 58.0 ± 10.3 58.6 ± 9.5 61.0 ± 9.0 0.033
Female sex 17 (41%) 69 (20%) 20 (16%) 0.002
Low income < 1500 €/

mo (n = 493)
25 (66%) 123 (37%) 23 (19%) 0.001

Length of
education ≤ 9 years
(n = 504)

33 (81%) 201 (59%) 2 (2%) 0.001

Severe financial stress
(n = 491)

16 (42%) 103 (31%) 21 (18%) 0.004
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2.4. Statistical methods

Statistical analyses were conducted using SPSS for Windows
(Version 24.0. Armonk, NY: IBM Corp. released 2010). Graphics were
also created using this software. Descriptive statistics show percent and
count frequencies for categorical variables, continuous variables are
presented as mean and standard deviation.

Group differences between low, middle, and high SES were tested
using univariate analysis of variance (ANOVA) including covariates. If
data were insufficient to meet all requirements of the ANOVA procedure
the non-parametric the Kruskal-Wallis procedure was used [27]. Fur-
thermore a matched age/gender analysis across the three SES groups was
performed on a sub sample of 42 patients from each SES group.

Cross-tabulations and chi-square statistics were used for testing
distributions of categorical data across SES strata. p-Values refer to the
asymptotic p-value when criteria were fulfilled. In cases of small or
unequal sample sizes Fisher's exact test was applied. Internal non re-
sponse was found to be highly variable. In those rare patients who had
missing values of> 10% multiple imputation, a statistical procedure to
replace missing values was used. All p-values were two-tailed, statistical
significance was considered at the level of p < 0.05.

3. Results

3.1. Socio economic status

Social gradients were defined by means of educational character-
istics (see Table 1). A total of 570 patients, 75 years or younger, were
included of whom 120 were women (22%). Mean age differed sig-
nificantly by SES: the very low SES patients were on average 58 years
old, whereas subjects of the middle SES group was on average
58.8 years old, and the academics had an average age of 61 years (see
Table 2 and Fig. 1).

Women (mean age 60.3 ± 8.6 years) were insignificantly older
than men (mean age 58.9 ± 9.7 years; p = 0.15). The distribution of
age differed in men and women (Fig. 1).

Table 2
Baseline prognostic factors: severity of heart disease and standard coronary risk factors.⁎

Low SES Middle SES High SES P⁎⁎

N(%)/M N(%)/M N(%)/M

Standard coronary risk factors
Hypertension (n = 514) 36 (92%) 308 (88%) 110 (89%) 0.759
Diabetes (n = 507) 7 (17%) 91 (27%) 30 (25%) 0.428
Hyperlipidemia (n = 499) 37 (95%) 292 (87%) 108 (88%) 0.383
Smoking (n = 519) 18 (43%) 121 (35%) 24 (19%) 0.002
Body Mass Index (n = 511) 28.3 ± 4.0 28.6 ± 5.0 28.0 ± 4.6 0.560
Physical exercise< 15 min/day (n = 523) 14 (33%) 97 (27%) 28 (22%) 0.295
Intake of fruit ≤1×/day (n = 523) 25 (60%) 166 (47%) 50 (39%) 0.066

Severity of heart disease
Coronary vessels diseased (n = 499) 0.691
1 11 (28%) 88 (26%) 27 (22%)
2 10 (25%) 113 (34%) 42 (34%)
3 19 (48%) 135 (40%) 54 (44%)
Number of previous MI (n = 487)
0 18 (46%) 147 (45%) 59 (50%)
1 18 (46%) 155 (47%) 50 (42%) 0.914
2 or more 3 (8%) 27 (8%) 10 (8%)
Ejection fraction (n = 169) 51.5 ± 11.2 (n = 13) 51.3 ± 13.6 (n = 120) 50.8 ± 13.9 (n = 36) 0.960
NYHA classes (n = 503) 0.073
I 11 (27%) 123 (36%) 48 (40%)
II 20 (49%) 154 (45%) 54 (45%)
III 8 (20%) 62 (18%) 17 (14%)
IV 2 (5%) 1 (0%) 1 (1%)
Presence of medical comorbidities (n = 518) 0.006
No secondary diagnosis 16 (38%) 142 (41%) 72 (57%)
1 or more secondary diagnoses 26 (62%) 207 (59%) 55 (43%)

NYHA: New York Heart Association; CCI: Charlson Comorbidity Index.
⁎ Missing values in these tables were registered in the total sample (523), but not in the individual three groups. They can be deducted from the individual total number of each sub

group: Low SES (n = 42) Middle SES (n = 354) High SES (n = 127).
⁎⁎ The p-values are from Chi or Fisher's exact test (qualitative data) or Kruskal-Wallis test (quantitative data).

Fig. 1. Socioeconomic distribution in age class
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3.2. Distribution of SES

We found that about a quarter (n = 128, 26%) of patients had an
academic education and thus constituted the high SES group. Forty-two
patients (8%) had only mandatory education and were considered the
low SES group. They had spent the legally prescribed minimum number
of years at school - mostly they had gone to school for nine years, but
they had not graduated or finished school with a diploma of any kind.

The largest group, middle social class (n = 351, 66%) was hetero-
geneous. These patients had a more extensive education than the low
SES group, but they did not have a college or university academic
education. Typically they had graduated from vocational school and
had occupational training as an important part of their education. The
middle class had a broad variety of schooling experiences. They had
completed their education with relevant graduation, apprenticeship or
technical school with graduation as master craftsmen.

3.2.1. Standard risk factors
The standard risk factor distribution was inconclusive (Table 2).

Hypertension and hyperlipidemia were frequent, but distribution did
not statistically differ in the three groups. Physical exercise habits did
not differ between social groups, they were equally rare in low, middle,
and high SES. There were more smokers among low SES patients
(p = 0.002), but that was the only risk factor to discriminate sig-
nificantly among the groups. However, it did not appear in the matched
comparison.

3.2.2. Prognostic cardiac markers
Prognostic medical factors are presented in Table 2. Men and

women of low SES were more severely ill (NYHA, p = 0.073, presence
of medical comorbidities, p = 0.006) compared to subjects of high SES.
They did not differ in the number of affected coronary vessels (one, two,
or three coronary arteries had shown angiographic signs of clinically
significant obstruction), number of previous myocardial infarctions nor
ejection fraction. The medical therapy after discharge of the hospital at
baseline of the study was equivalent in the three groups and so was the
medication after 18 months (based on patient reports). Self-reported
adherence to pharmacological prescriptions did not differ between SES
groups nor did the attendance rate at the group meetings differ (fewer
in low SES groups, not significant).

3.2.3. Psychological factors
In contrast, the psychological/emotional findings were more closely

related to SES. Depression scores were highest in the lowest SES group
(HADS 11.5 vs. 10.1, p = 0.02) and so was vital exhaustion (30.0 vs.
23.5, p = 0.003, Table 3b). The matching did not show any differences
in the major outcomes by SES levels.

With age and gender as covariates interrelations were about the
same. Furthermore, the self-assessed general strategies to cope with
stressful factors encountered in life differed significantly across SES
groups. Low educated patients, in particular those who had only
reached the minimum level required, were low in self efficacy
(p = 0.003). They did not cope with their illness in an active way
(p < 0.001). They preferred to wish for a change, rather than doing
something about it (p < 0.001) whereas academics reported they were
going for a change on their own initiative. Other coping styles were not
relevant to this issue (FCI, Table 3b).

Social support differed substantially across SES groups. The pro-
portion of patients with satisfactory emotional support was lowest in
the low SES group. In general, men were cohabiting, whereas women
lived alone (Table 3a). Perceived social support differed by social ca-
tegories and gender, low educated women had the least support, aca-
demic men had the most.

There was also an association with gender and coronary disease, in
that low SES men had more often a history of myocardial infarction
(56,4%) as compared to women (38.3%). In the low SES group, 57% of

men but only 31% of women had an AMI (p < 0.01). Low SES women
had poor availability to practical social support, for example they could
not easily get anyone to help in times of illness (actually one of the ESSI
items). 44% of low SES women but only 21% of high SES men
(p < 0.001) lived alone. About a quarter of low SES subjects but only
9% of high SES patients were divorced (p < 0.001) (Table 3a). Low
SES subjects also had more problems falling asleep (Table 3c).

In summary, low SES was associated with financial difficulties
(Table 1) and in a broad concept with social isolation in an emotional,
physical, and social sense.

Table 3b
Emotional coronary risk factors.

Low SES
(n = 42)

Middle SES
(n = 354)

High SES
(n = 127)

p

N (%)/M N (%)/M N (%)/M

Negative affect
Major depression (SCID)

(n = 523)
23 (55%) 128 (36%) 37 (29%) 0.011

Depressive symptoms
(HADS) (n = 521)

11.5 ± 3.3 10.3 ± 2.4 10.1 ± 2.4 0.020

Depression observer rating
(Hamilton) (n = 521)

12.9 ± 6.9 11.4 ± 6.6 10.0 ± 5.8 0.032

Vital exhaustion
(Maastricht) (n = 516)

30.0 ± 8.7 25,8 ± 10.5 23.5 ± 10.7 0.003

Vital exhaustion scale
value > 19

37 (88%) 255 (73%) 76 (61%) 0.001

Mental fatigue (Maastricht)
(n = 521)

15.7 ± 4.0 13.5 ± 5.3 12.8 ± 5.6 0.013

Hostility/anger/cynicism
(MMPI) (n = 519)

15.6 ± 4.3 12.9 ± 5.3 10.5 ± 5.4 0.001

Coping with illness (FCI)
Depressive coping

(n = 501)
12.2 ± 3.9 12.0 ± 3.6 11.5 ± 3.9 0.145

Active coping (n = 505) 13.4 ± 4.2 15.3 ± 4.3 16.7 ± 3.8 0.001
Denial/wishful thinking

(n = 504)
8.3 ± 3.1 7.5 ± 2.7 6.5 ± 2.7 0.001

Anxiety (HADS) (n = 515) 10.7 ± 4.2 10.5 ± 3.5 9.7 ± 3.6 0.087
Self efficacy (GSE-6)

(n = 517)
15.5 ± 3.5 16.8 ± 3.0 17.4 ± 2.8 0.005

Table 3a
Baseline prognostic factors related to family life.

Low SES
(n = 42)

Middle SES
(n = 354)

High SES
(n = 127)

p

N (%)/M N (%)/M N (%)/M

Stress at work (Interheart)
(n = 260)

12 (63%) 111 (65%) 40 (57%) 0.526

Stress in family (Interheart)
(n = 492)

17 (47%) 132 (39%) 39 (32%) 0.195

Marital status (n = 522)
Married, living together 21 (50%) 231 (65%) 89 (70%)
Married, not living together – 20 (6%) 8 (6%)
Widowed 3 (7%) 23 (7%) 3 (2%)
Divorced or separated 10 (24%) 43 (12%) 11 (9%)
Never married 8 (19%) 36 (10%) 16 (13%) 0.039

Marital Stress in family life
(SMSS)

Co-habiting (living together
with a partner, n = 380)

6.5 ± 2.9 5.7 ± 3.7 5.9 ± 3.5 0.357

Living alone (512)
All 16 (40%) 87 (25%) 29 (23%) 0.088
Male 9 (38%) 59 (21%) 22 (21%) 0.164
Female 7 (44%) 28 (42%) 7 (35%) 0.818
Social support (ESSI)

(n = 522)
17.4 ± 6.1 18.5 ± 5.1 19.8 ± 4.7 0.002

Low social support (ESSI) 23 (55%) 151 (43%) 33 (26%) 0.001
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3.3. Longitudinal study of socio-economic status

Finally, we followed all patients for two years in average, in order to
examine the risk of getting a new clinical event of coronary disease
(recurrence). Four types of recurrent events were recorded (mortality
from all causes, mortality from cardiac causes, clinical events from all
causes, major cardiac events (MACE)). Although most of these analyses
yielded results in the expected direction, none of these were sig-
nificantly more common in low SES patients.

As the follow up was limited to two years, short and long term
prognostic effects of other clinical parameters could not be evaluated.

4. Discussion

In this randomised controlled trial with mild and moderately de-
pressed CAD patients we studied social gradients in emotional factors,
in standard risk factors and in their impact within the two year medical
follow-up period of the study group. These patterns can have con-
sequences for the development of new preventive measures, which are
discussed below.

Social gradients in psychological/emotional characteristics were
considerable, whereas associations of standard coronary risk factors
with SES were inconsistent. Only smoking habits were worse in the low
SES group. Nutrition, BMI, hypertension, diabetes, and hyperlipidemia
did not differ between SES groups. Exercise habits were slightly worse
in low SES, with borderline statistical significance.

Depressive symptoms as assessed by either the HADS, by the SCID
interview or by the Hamilton Depression Scale differed across SES
groups as did depressive coping on the comprehensive Freiburg mea-
sure of coping style (all p < 0.001). In addition, the Vital Exhaustion
scale scores were more pronounced particularly in women of the low
SES category (p < 0.001). The exact content of the HADS depression
scale on the one hand and the vital exhaustion scale on the other is a
complex issue. It has been said that symptoms of depression in heart
patients are more focused on bodily symptoms and less generalised to
the patient's psychosocial situation [28]. In contrast, we found here that
both the HADS which mainly assesses cognitive-affective symptoms and
the Maastricht questionnaire which mainly measures physical exhaus-
tion were related to SES. We actually found that social gradients in
psychosocial measures were all in the same direction, and the negative
emotions were significantly stronger in low SES patients. The well
known buffer effects of social support and an active coping style were
particularly poor in low SES women in whom these effects were un-
derscored by their marital status. Any marital status leading to women

living alone was found to be harmful [24]. The social gradient was
strongest for divorce: almost one third of low SES patients but only 8%
of academic patients were divorced.

In a previous psycho-cardiac intervention trial which looked for
similar risk factors the association of SES with smoking, sedentary life
style, serum-lipids, and BMI was stronger than the ones observed here,
whereas associations of SES with health-related quality of life, lack of
social support, and unhealthy coping style were almost identical
[29,30]. Thus, we feel that associations of SES with psychosocial
measures and scales widely agree between studies while the associa-
tions with medical variables are less consistent. Given the increased
psychosocial burden in low SES patients psychosocial risk factors
should receive specific attention in this group. This may require
adapted approaches to behavioral interventions.

4.1. SES gradients during follow up

Previous studies found that social inequalities lead to a poorer
prognosis of CAD [31,32]. However, we could not confirm these find-
ings in a longitudinal two year follow-up evaluation of the SPIRR-CAD
data. At this early stage we only conducted a simple and straight for-
ward clinical evaluation. Mortality was too low at this time-point to
draw clear conclusions.

It is probable that a longer follow-up time will also show an adverse
prognostic effect of low SES that has been described in previous re-
search [33,34]. Lack of emotional social support and living by oneself
without the healthy support from a thriving family may indeed accel-
erate the disease process and make patients more vulnerable.

4.2. Prevention measures

Social gradients in emotional factors are stronger and more con-
sistent than social gradients in standard risk factors as discussed above.
This is important and has consequences for which kind of preventive
measures should be used. There is little empirical information on this
subject of preventive strategies. In general we know indirectly that the
advice is usually prepared for and by the well educated. The low edu-
cated, however, will need special attention and novel methods [34].

It has even been suggested that cognitive therapies and drugs
against depression may use the same biological pathways and cause
similar changes in behavior and neurochemistry [33]. “We cannot write
off Freud just yet” was the conclusion of the NIH clinical director
Markus Heilig according to life style change without examination of
psychological mechanisms.

Other things than satisfaction with the actual health status, moti-
vation for lifestyle change, and active coping style may also be im-
portant in life. It may not be self-evident and completely clear that
coronary health is always everyone's first priority. People may be aware
of their healthy hearts in different ways: “A good health is the most
precious stone in the crown of life but it remains concealed and is not
discovered until it has been lost in the turmoil and stresses of life” [34].

A coronary attack affects patients in work site and family life.
Whether caused by a woman's heart disease or that of her husband [10],
the initiative to change both the nutritional and exercise habits is an
important task. Individuals and families therefore play an important
role in the prevention of heart diseases in all SES classes [34]. High SES
patients may need less specific attention in preventive programs. It has
been suggested that these on average highly competent patients will get
the appropriate information and support by themselves and that any
initiative “from above” may disturb that process [35]. On the contrary,
information and support should be provided for low SES patients in
order to decrease emotional distress, depressive symptoms, exhaustion,
and anxiety and to promote an active coping style and social support.
However, we are not aware of methods that impact low SES related
factors to help in addition to addressing depression/anxiety. Low SES
factors tend to be seen as given variables which cannot be tackled by

Table 3c
Baseline prognostic factors: sleep and restitution.

Low SES
(n = 42)

Middle SES
(n = 354)

High SES
(n = 127)

p

N (%)/M N (%)/M N (%)/M

Duration of sleep (EQ) (n = 520) 0.797
6 h or less 20 (49%) 157 (45%) 55 (43%)
7 h 11 (27%) 91 (26%) 29 (23%)
8 h or more 10 (24%) 104 (30%) 43 (34%)

Problems falling asleep (EQ)
(n = 519)

0.001

Often 15 (37%) 118 (34%) 25 (20%)
Sometimes 17 (42%) 173 (49%) 58 (46%)
Never/hardly ever 9 (22%) 60 (17%) 44 (35%)

Problems sleeping through (EQ)
(n = 519)

0.659

Often 24 (59%) 175 (50%) 64 (50%)
Sometimes 10 (24%) 128 (37%) 46 (36%)
Never/hardly ever 7 (17%) 48 (14%) 17 (13%)

Explanatory notes, see Table 2.
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common methods or therapies. In our view this should be defined as an
essential challenge for the future to improve health management cap-
abilities of these patients. One way could be to decrease loneliness and
strengthen the social basis [36]. In such a context it would be more
meaningful to reduce depression than tell the patients to stop smoking.

4.3. Limitations

Conclusiveness of these findings is limited. The definition and ca-
tegorisation of SES should be accounted for in the conclusions to be
drawn. In this paper we have examined the SES gradients in cardiologic
and psychological dimensions of CAD and found that social gradients
were stronger with regard to emotions than with regard to behavioral
risk factors. The findings are related to our definition of SES and to this
German sample.

Categorisation of SES is a sensitive issue, many dimensions of SES
are described and education is the most often used criterion for SES.
Although small in numbers the low SES patients represent an important
sociological group in the German society, possibly a selection effect
through the screening. The middle group is a large and heterogeneous
group of patients who are well educated, but did not go to university.
Creating other subgroups of SES with a more equal distribution of these
groups produced smaller differences between groups.

The intervention in the original trial did not impact SES, instead
depressive patients were targeted. We do not know if they are re-
presentative of all German CAD patients.

Our findings suggest that social differences in emotions, coping
abilities and self efficacy are important. However, the direction of
causality remains unclear: One could imagine that psychological reac-
tions have influenced or have been triggered by socioeconomic hard-
ships. Independent of causality, appropriate measures and strategies
need to be developped for low SES patients. More attention should be
paid to low SES in future intervention trials.

4.4. Conclusion

Successful preventive medicine in low SES is a widely debated field.
Psychosocial adaptation and health behavior patterns in low SES pa-
tients and families may be quite different from those found in high SES.
The main interest of the high SES family is usually set on maintaining
good health and living a long life. The low SES family may have dif-
ferent life perspectives and may not have the same priorities in life. It
might be true that for citizens with low SES responding to immediate
emotional and social needs is more important than reflecting long-term
perspectives as longevity. The findings of our study might support such
a view. Scientists and researchers agree that low SES is one of the most
highly ranked priorities in today's public health. The socio-economic
issue is growing in importance. Based on our results we suggest that it
may be as important to treat negative emotions as to modify standard
risk factors in order to dampen social inequalities in heart disease.
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