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Encouraging Self-Management in 
 Cardiovascular Disease Prevention 
A Randomized Controlled Study of a Structured Advice and Patient Activation Intervention in Primary Care

Iris Tinsel, Achim Siegel, Claudia Schmoor, Inga Poguntke, Andy Maun, Wilhelm Niebling

C ardiovascular diseases are among the most com-
mon causes of death in industrialized countries (1) 
and the most common cause for seeking treatment 

from a primary care physician (2). Cardiovascular risk 
(CVR) consultations are therefore among the most 
 important tasks of primary care physicians (3). Most pa-
tients, however, have difficulty in putting into practice 
health promoting behavior changes to lower their 
 cardiovascular risk (CVR) (4, 5). Studies have found that 
patient activation in the sense of knowledge, skills and 
confidence in managing one’s own health (6) is associ-
ated with the willingness to adopt health-relevant beha-
viors (7, 8). Primary care physicians often experience 
physician–patient communication in this setting as de-
motivating (9, 10). At the same time, a lack of time on the 
physician’s part will prevent regular and patient-oriented 
risk consultations embedded in routine care (11, 12). Re-
habilitation research and evaluations of different disease 
management programs, by contrast, have shown that 

structured treatments can have positive effects on patient-
relevant endpoints and clinical parameters (13, 14).

In order to improve cardiovascular risk consul-
tations, we developed in an iterative process the inter-
vention DECADE—“decision aid, action planning, 
and follow-up support for patients to reduce the 
10-year risk of cardiovascular diseases”. The study 
protocol includes details on the development process (15). 

DECADE is based on the principles of evidence-
based medicine, shared decision making (16) while 
using decision aids (17), and the health action process 
approach (HAPA) (18) and links these to structured 
follow-up consultations. The aim of DECADE is to 
support patients’ health literacy and self-management 
in a participatory process so that patients’ health is 
promoted in the long run.

DECADE links the use of the cardiovascular risk 
calculator Arriba (www.arriba-hausarzt.de/arriba) (3, 
19)—which is recommended in the general practice 
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guideline of the German Society of General Practice/
Family Medicine—with structured follow-up consul-
tations (Table 1). In these consultations, treatment ob-
jectives are agreed in a participatory process, and 
plans to change behaviors are discussed, as are 
 successes or a lack thereof. In order to support patient 
activation and targeted communication between 
 doctors and patients, the patients receive DECADE 
brochures, which are structured as modules. These 
brochures contain evidence-based decision aids and 
action plans and are matched to the follow-up consul-
tations. In the sense of shared decision making, the bro-
chures are intended as a support offering for the patients 
and may be used according to their own needs.

Readers who have an interest in viewing the 
 DECADE brochures are advised to direct their 
 request to the first author.

We are not aware of any other intervention that 
 includes a similarly complex, but still easy- access, 
approach to cardiovascular risk consultations.

The research questions of this pilot study were:
● Can the DECADE intervention be successfully im-

plemented in the primary care setting?
● Does using the DECADE brochures have a greater 

effect in terms of patient activation and health be-
haviors than structured follow-up consultations 
alone?

Patient activation as the primary endpoint was 
 assessed by using the Patient Activation Measure 
(PAM13-D) (20). The changes in health behaviors were 
elicited by direct questioning (21) and documented 
using questions on risk factors, such as smoking and 
lack of exercise (22). Additionally, we asked about 
health status (EQ-VAS, European quality of life—vis-
ual analogue scale) (23), whether health goals had been 
achieved (24), and about satisfaction, and we analyzed 
changes in clinical parameters.

Methods
Details of the methods are described in the eMethods 
section.

Study design 
Adult patients with at least one risk factor for 
 cardio vascular diseases were included in the two-arm, 
randomized controlled pilot study. All patients received 
an Arriba printout for patients, and four structured 

 follow-up consultations. The patients in the A+D group 
also had DECADE brochures at their disposal, whereas 
no further interventions were made available to patients 
in group A (control group).

Data collection and endpoints
At the time of inclusion in the study (T0) and after four 
months (T1), patients completed a questionnaire. At the 
end of the study, primary care physicians were inter-
viewed.

The primary endpoint was the change in patient ac-
tivation (PAM13-D) (20). Secondary endpoints were:

● Improvement in health status (EQ-VAS) (23).
● Change in risk factors (22)
● Change in general health behaviors (21)
● Achieving self-determined goals (24)
● Satisfaction with achieved goals and structured 

consultations
● Usefulness of patient information materials (use-

fulness scale for patient information material, 
USE) (25).

 Changes in clinical parameters were studied as 
 additional endpoints.

Statistical analyses
The analyses were conducted in the intention-to-treat 
(ITT) population, which included all patients with 
available data according to the randomized interven-
tion. We used linear regression models to analyze the 
effects of the DECADE brochures on the endpoints. 
Goal attainment, satisfaction, and associations of the 
PAM13-D score with patient characteristics were 
 analyzed descriptively. We qualitatively evaluated 
 subjects’ free-text responses (to open questions) and in-
terviews with the primary care physicians.

Results
The use of the DECADE brochures was found to have 
a positive effect on patient activation (difference 3.30 
points on a scale of 1–100, 95% confidence interval 
CI: [0.47; 6.14], p = 0.023 with a moderate effect size 
of 0.54). Health status in the A+D group compared 
with the A group improved by 5.79 points on a scale 
of 0–100 (95% CI: [–0.69; 12.21], p = 0.076 with a 
small effect size of 0.44). We did not see any relevant 
effects on the clinical parameters (Table 2a). Alto-
gether, the descriptive analyses in the A+D group 

TABLE 1

DECADE: structured follow-up consultations

CVR score, cardiovascular risk score; DECADE, decision aid, action planning, and follow-up support for patients to reduce the 10-year risk of cardiovascular diseases

Start 

Arriba consultation:  
CVR score,  
treatment options

DECADE brochures

+ 1 week

Goal agreements and plans 
for  changing behaviors

+ 4 weeks

Follow-up consultation: 
 Successes/lack of success/ 
changing goals and plans if 
needed

+ 4 weeks (if needed)

Follow-up consultation: 
 Successes/lack of success/ 
changing goals and plans 
if needed

+ 7 weeks

Arriba consultation: 
CVR score, 
treatment options + 
follow-up consultation
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showed tendentially improved health behaviors com-
pared with the A group, in general (55.9% versus 
43.2%) as well as in terms of exercise (40.5% versus 
25.6%) and stress (40.5% versus 12.5%) (Table 2b).

We tested these results in per protocol analyses and 
observed only small deviations compared with the 
ITT analyses (eMethods).

Patient population
In six primary care practices, 143 adult patients were 
informed about the study. 87 patients consented to par-
ticipation, received the Arriba consultation, and were 
randomized (A group: n = 45; A+D group: n = 42). 
Eight subjects did not complete the study (dropout rate 
9.2%). Deviations from the study protocol (n = 16) 
were documented and per protocol analyses were con-
ducted for 71 patients. Details on dropouts and per 
protocol analyses are in the annotations of the flow 
 diagram (Figure 1) and in the eMethods section. One 
questionnaire was returned to the data management 
team after the data evaluation had been completed.

The patients in the A+D group were a mean of 6 
years older than those in the A group. All other char-
acteristics did not differ materially between the study 
arms (Table 3). The mean PAM13-D score of 88 
points, measured on a scale of 0 (lowest level of acti-
vation) to 100 (highest level of activation), exceeded 
in both study arms the expected baseline score by 
about 20 points.

The effect of the DECADE brochures  
on the primary endpoint patient activation 
The patients in the A+D group increased their mean 
 patient activation score (PAM13-D), which had been 

high at the start of the study, by 1.50 points after four 
months, whereas the mean PAM13-D score in the A 
group fell by 1.81 points. The use of the DECADE bro-
chures showed a significant effect of 3.30 points 
(95%-CI [0.47; 6.14], p = 0.023; effect size 0.54) on 
 patient activation (Table 2a).

TABLE 2a

Mean changes*1 in endpoints between T0 and T1 and estimated effects (mean differences) between the two study arms

BMI, body mass index; CVR score, cardiovascular risk score; EQ-VAS, European quality of life—visual analogue scale (subjective health status);  
HDL cholesterol, high density lipoprotein cholesterol; CI, confidence interval; n, number; PAM13-D, German version of Patient Activation Measure questionnaire;  
T0, time point of study inclusion (baseline); T1, time point after four months (follow-up)
*1 Adjusted means
*2 Primary endpoint patient activation (PAM13-D), adjusted for PAM13-D at T0, CVR score at T0, and treating primary care physician;  

PAM13-D scores from 0 (lowest level of patient activation) to 100 (highest level of patient activation)
*3 Secondary endpoint EQ-VAS, adjusted for EQ-VAS at T0, CVR score at T0, and treating primary care physician;  

EQ-VAS scores from 0 (worst health) to 100 (best health)
*4 Additional endpoints, adjusted for the respective endpoint at T0 and treating primary care physician
*5 Effect size calculated as the difference of the adjusted means divided by the square root of the residual variance; absolute values of 0.5–0.8 can be interpreted as moderate effects

Endpoints

PAM13-D*2

EQ-VAS*3

CVR score*4 (%)

Systolic blood pressure *4 
(mm Hg)

Total cholesterol*4 (mg/dL)

HDL cholesterol*4 (mg/dL)

BMI*4

A group

n

39

37

40

40

40

40

37

T1–T0

−1.81

1.05

1.36

2.80

−1.13

−0.80

0.185

95% CI

[−3.78 to 0.17]

[−3.42 to 5.51]

[−0.42 to 3.13]

[−0.81 to 6.41]

[−9.60 to 7.34]

[−2.87 to 1.27]

[−0.23 to 0.60]

A+D group

n

38

36

38

38

38

38

35

T1–T0

1.50

6.84

0.83

4.21

–2.25

0.60

–0.15

95% CI

[−0.53 to 3.52]

[2.33 to 11.35]

[−1.01 to 2.68]

[0.48 to 7.95]

[−11.04 to 6.54]

[−1.55 to 2.75]

[−0.59 to 0.28]

Estimated 
effect

3.30

5.79

–0.53

1.41

–1.13

1.40

–0.33

95% CI

[0.47 to 6.14]

[−0.63 to 12.21]

[−3.10 to 2.05]

[−3.78 to 6.60]

[−13.34 to 11.09]

[−1.57 to 4.38]

[−0.94 to 0.27]

p-value 
(two-sided)

0.023

0.076

0.685

0.589

0.855

0.350

0.272

Effect  size *5

0.54

0.44

−0.09

0.12

−0.04

0.21

−0.27

TABLE 2b

Changes in health behaviors*1

n, number; T0, time point of inclusion in the study (baseline); T1, time point after four months (follow-up)
*1 descriptive analyses according to study protocol (15)
*2 Number of patients in whose estimation their risk factors at T1 were lower than at T0 (for details, see 

 Figure 2)

Reduction in risk factors between  
T0 and T1*2

Smoking

Overweight

Poor diet

Lack of exercise

Stress and hecticness

Alcohol consumption

General comment (T1)

“Overall I now live …“

“...more healthily.“

“...just like before [no change].“

“...less healthily.“

A group

Valid n

40

39

40

39

40

40

N

16

21

0

% (n)

10.0 (4)

20.5 (8)

32.5 (13)

25.6 (9)

12.5 (5)

22.5 (9)

%

43.2 

56.8 

0 

A+D group

Valid n

37

36

38

37

37

38

N

19

14

1

% (n)

10.8 (4)

16.7 (6)

36.8 (14)

40.5 (15)

40.5 (15)

13.1 (5)

%

55.9

41.2

2.9
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Secondary endpoints
Health status (EQ-VAS) scored better during the course 
of the study than at the start of the study: by a mean of 
6.84 points in the A+D group and by 1.05 points in the 
A group. The estimated effect of the DECADE bro-
chures was 5.79 points (95% CI: [−0.63; 12.21], 
p = 0.076; effect size 0.44) (Table 2a).

Patients rated their own health behaviors regarding 
smoking, weight, diet, exercise, stress, and alcohol as 
low risk or moderate risk. At the start of the study, the 
mean risk factor scores in the A group were 1.5 (stan-
dard deviation SD = 0.8) points, and in the A+D 
group, 1.1 (SD = 0.6) points. The changes in risk fac-
tor scores were altogether small, but in the A+D group 
40.5% of patients each improved their risk behaviors 
relating to lack of exercise and stress/hecticness. In 
the A group, this was the case for 25.6% and 12.5%, 
respectively (Figure 2).

The question relating to general modifications in 
health behaviors since the start of the study was 
answered by 34 patients in the A+D group and 37 pa-
tients in the A group. 55.9% (n = 19) in the A+D 
group and 43.2% (n = 16) in the A group agreed with 
the statement that they now “lived altogether more 
healthily”. One patient (A+D group) communicated 
that at the end of the study, he “lived altogether less 
healthily”. The mean sums of goals attained were 20.8 
points in the A+D group (SD = 10.1) and 19.3 points 
(SD = 11.1) in the A group. Subjects in the A+D 
group were on average slightly more satisfied with 
 attaining their goals (14.2, SD = 5.9) than in the A 
group (13.1, SD = 7.2). The patients in the A+D 
group scored the usefulness of the information ma-
terials (USE) as 65.0 points (SD = 17.3) on a scale of 
0–90; this was slightly higher than among participants 
in the A group (62.4, SD = 18.9). The mean values for 
the subscales on cognition, emotions, and behaviors 
in both study arms were between 19.2 points and 22.8 
points.

The patients in the A+D group scored the consul-
tations with their primary care physicians on a scale 
of 1 (very satisfied) to 4 (very dissatisfied) similar to 
the patients in the A group, with mean scores of 1.36 
(SD = 0.4) and 1.47 (SD = 0.8), respectively.

Additional endpoints
Table 2a shows changes in clinical parameters and 
body mass index (BMI) at T1 versus T0. The estimated 
effects of the DECADE brochures on these parameters 
were small. In altogether 30 patients with diabetes mel-
litus, the number of hemoglobin measurements 
(HbA1C) collected was too small to be analyzed. We 
conducted exploratory analyses independently of the 
study arm and detected inverse correlations between 
the PAM13-D score at T0 and health behaviors relating 
to an unhealthy diet, lack of exercise, stress and 
 hecticness, as well as alcohol consumption. Relevant 
correlations between PAM13-D scores and patients’ so-
ciodemographic characteristics, clinical parameters, or 
health status (EQ-VAS) did not exist (eMethods, eTable 1). 

FIGURE 1

Flow diagram: Inclusion and course of the study 
PCP, primary care physician; min, minimum; max, maximum; T0, time point of inclusion into 
the study (baseline); T1, time point after four months (follow-up)
*1 None of the participating primary care physicians had withdrawn from participation, primary 

care physicians on the waiting list were therefore not included in the study.
*2 Patients did not participate in the Arriba consultation.
*3 Per protocol population (N = 71; A group = 36; A+D group = 35); 16 patients were excluded 

because of protocol breaches: In one practice, patients in the A group were given the 
 second part of the DECADE brochures (rather than no brochure), 12 patients were ex-
cluded. In two practices each, one married couple was included, 4 patients were excluded.

*4 The reasons for not completing the study, where known (primarily communicated by patients): 
very low cardiovascular risk (n = 1), no gain from participation (n = 1); shift work and therefore 
too little time to attend follow-up consultations (n = 1); familial reasons (n = 1); severe illness 
owing to non-cardiovascular cause (n = 1).

*5 Receipt of the T1 questionnaire after data analysis had been completed.

Waiting list*1:  
8 PCPs

Not interested:  
56 patients

Excluded: 
2 patients*2

14 primary care physicians were interested in 
participating in the study

Randomization  
(intention to treat population: n = 87)*3

Intervention 
87 Arriba consultations and  

Arriba printouts (T0)

89 patients participated in the study:  
 informed consent to study participation;  

baseline questionnaire(T0)

143 informed patients

6 participating primary care physicians

Intervention 
 

Structured 
 consultations

Intervention 
DECADE brochure 

+ Structured 
 consultations 

Non-completion: 
3 patients*4  
Excluded: 
1 patient*5 

T1  
(after 4 months) 
Arriba printout,  
questionnaire 
38 patients 

Mean:  
6.3 patients/PCP 

Min–max:  
6–8 patients

T1  
(after 4 months) 
Arriba printout,  
questionnaire 
40 patients 

Mean:  
6.7 patients/PCP 

Min–max:  
5–8 patients

Non-completion:  
5 patients*4 

A group 
45 patients 

Mean:  
7.5 patients/PCP 

Min–max:  
5–9 patients

A+D group 
42 patients 

Mean:  
6 patients/PCP 

Min–max:  
5–9 patients
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An increase in PAM13-D scores between T0 and T1 
was correlated with a reduction in risk factors and total 
cholesterol concentrations (eMethods, eTable 2).

Qualitative responses from  
patients and primary care physicians
We report our qualitative results only briefly here as 
they will be published in greater detail elsewhere. 
34 patients in the A+D group answered most of the 
free-text questions on the evaluation of the DECADE 
brochures.

The overwhelming majority of these rated the clear 
presentation, the content of the information and its 
comprehensibility, as well as the design of the 
 DECADE brochures as positive and reported that the 
brochures motivated them to keep an eye on their own 
health behaviors in the long term. 25 patients were al-
together (very) satisfied with the DECADE brochures 
and four patients partly satisfied. One patient was 
 dissatisfied.

Doctors’ opinions on the brochures were more 
 divergent and were, among others, shaped by their 
own expectations of their patients’ willingness to 

modify their behaviors and adherent processing of the 
materials. They were under the impression that the 
uptake and processing of information, as well as the 
willingness to engage in self-management, depended 
more on the individual patient and less on the materi-
als made available. Overall, primary care physicians 
rated the structured follow-up consultations as posi-
tive.

Discussion
The positive course of the study and patients’ positive 
ratings of the consultations and the DECADE 
 brochures showed that the intervention DECADE is 
feasible in general practice. The use of the DECADE 
brochures, in addition to structured follow-up 
 consultations, had an amplifying effect on patient acti-
vation (PAM13-D + 3.3 points, 95% CI: [0.47; 6.14], 
p = 0.023).

Several studies showed that high PAM13-D scores 
were associated with positive health behaviors and 
willingness to modify behaviors (7, 8, 26, 27). A 
study including 4865 patients with chronic disorders 
showed a gain in patient activation of 2.8 points on 

TABLE 3

Study population

CVR score, cardiovascular risk score; EQ-VAS, European quality of life—visual analogue scale (subjective health status); HbA1c. hemoglobin A;  
HDL cholesterol, high density lipoprotein cholesterol; n, number; PAM13-D, German version of Patient Activation Measure questionnaire;  
SD, standard deviation; T0, time point of inclusion in study (baseline)
*1 Highest school leaving certificate: secondary school (9 years of education); secondary school (10 years of education); higher education entrance qualification (12–13 years of education); 

 university/technical college degree 
*2 PAM13-D scores from 0 (lowest level of patient activation) to 100 (highest level of patient activation)
*3 EQ-VAS scores from 0 (worst health) to 100 (best health)
*4 CVR scores from 0% (lowest risk) to 51% (highest calculated risk; manifest arteriosclerosis)

Patient characteristics at T0 

Age

Women

School leaving certificate from secondary school   
(9 years of education)*1

Economically active

PAM13-D score 0–100*2 

EQ-VAS score 0–100*3

CVR score 0–51 %*4

Smoker

Arteriosclerosis

Positive family history

Antihypertensive medication

Systolic blood pressure (mm Hg)

Total cholesterol (mg/dL) 

HDL cholesterol (mg/dL)

Diabetes mellitus

HbA1c %

A group

n = 45

45

27

20

23

44

42

45

11

5

21

26

45

45

45

16

16

%

60.0

44.4

51.1

24.1

11.1

46.7

57.8

35.6

Mean (SD)

59.3 (10.8)

88.1 (8.4)

68.0 (19.6)

14.6 (14.8)

130.9 (16.6)

221.7 (48.6)

56.4 (16.9)

6.44 (1.26)

A+D group

n = 42

42

22

20

18

42

42

42

9

6

17

31

42

42

42

14

14

%

52.4

47.6

42.9

21.4

14.3

40.5

73.8

33.3

Mean (SD)

65.1 (13.0)

88.4 (8.4)

67.3 (16.6)

20.6 (17.1)

134.7 (17.2)

213.5 (50.3)

55.5 (16.8)

6.49 (0.65)

Total

n = 87

87

46

44

41

86

84

87

20

11

38

57

87

87

87

30

30

%

56.3

46.0

47.1

23.0

12.6

43.7

65.5

34.5

Mean (SD)

62.1 (12.2)

88.2 (8.1)

67.6 (18.1)

17.5 (16.1)

132.7 (16.9)

217.8 (49.3)

55.9 (16.8)

6.46 (0.97)
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the PAM13-D scale. This was regarded as a 
 remarkable score since improved health behaviors 
can be expected (7). The exploratory analyses of the 
DECADE pilot study partly support this finding. In 
the entire sample (independently of the study arm), an 
association was observed between increased 
PAM13-D scores and a reduction in risk factors and 
cholesterol concentrations.

Results from individual studies give rise to the 
 assumption that changes in patient activation are 
 associated with the duration and intensity of indi -
vidually tailored patient care. Merely making 
 available information materials did not increase pa-
tient activation in a study reported by Boyle et al. 
(28). By contrast, Hibbard et al. showed in a study of 
357 patients with chronic disorders that tailoring 
their care increased PAM13-D scores after two to 
three months by +2.5 points versus 1.8 points com-
pared with usual care. After a further three months, 
the scores rose by +4.6 points versus +2.6 points 
(29). Further studies have shown similar results (26, 
30).

A higher proportion of patients in the A+D group 
said that at the end of the study they were “living gen-
erally more healthily” (55.9% versus 43.2%) and 
rated their health status (EQ-VAS) after four months 
tendentially as better than those in the A group (+6.84 
points versus +1.05 points). Further secondary 
 endpoints such as goal attainment (adapted goal 
 attainment scale) and satisfaction with this, the use-
fulness of patient information materials (USE), and 
satisfaction with the consultations scored slightly 
better in the A+D group than in the A group. The 
clinical parameters of the two groups differed to a 
negligible degree.

Limitations
Because of the pilot character of this study, the sample 
size was small (n = 87). Six primary care practices par-
ticipated, which meant that we were able to realize a 
two-arm study only, so that the intervention was not 
compared with routine care. It was not possible to blind 
the study nor the scientists involved (eMethods). Some 
questionnaire instruments were newly developed for 
this study, or existing ones were adapted. Their validity 
is therefore limited.

Our findings on patient activation (primary 
 endpoint) were based on patients’ self-reported in-
formation, and scores were higher at the start of the 
study (mean value 88.2) than in other studies (means 
between 61.2 and 67.2 points) (31). Since patients 
were consecutively included (study protocol [15]), it 
is fair to assume that our subjects differed from the 
patients of other doctors. One reason for this might be 
that only primary care physicians from teaching 
 practices with a great interest in the topic of 
 cardio vascular diseases participated in the study. It is 
possible that patients in such practices are better 
 informed about the relevance of adequate health be-
haviors than is usually the case. If this is indeed so, 
the additional rise in the PAM13-D scores in the A+D 
group should be interpreted even more positively.

As in all surveys, it can be assumed in this study 
that social desirability has an influence on the self-
 reported information, as do expectations associated 
with the study. Even though we cannot report the 
qualitative results of the study in detail here, we can 
say in sum that patients in the A+D group rated the 
DECADE brochures as mostly very positive in their 
free-text responses. By comparison, the primary care 
physicians responded in a clearly more differentiated 

FIGURE 2

Categorical changes of risk factors (RF) after four months in both study arms in percent
Change of risk evaluation T1 (time point after four months, follow-up) versus T0 (time point of study inclusion, baseline)
– Reduced risk: risk evaluation at T1 is lower than at T0 
– Identical risk: risk evaluation at T1 is the same as at T0 
– Increased risk: risk evaluation at T1 is greater than at T0

Smoking (n = 40)

Overweight (n = 39)

Poor diet (n = 40)

Lack of exercise (n = 39)

Stress and hecticness (n = 40)

Alcohol consumption (n = 40)

0,0 20.0 40.0 60.0 80.0 100.0

■ Reduced risk ■ Identical risk ■ Increased risk

10.0 82.5 7.5

20.5 76.9 2.6

32.5 55.0 12.5

25.6 46.2 28.2

12.5 57.5 30.0

22.5 72.5 5.0

A group

Smoking (n = 40)

Overweight (n = 39)

Poor diet (n = 40)

Lack of exercise (n = 39)

Stress and hecticness (n = 40)

Alcohol consumption (n = 40)

0.0 20.0 40.0 60.0 80.0 100.0

16.7

36.8

40.5

40.5

A+D group

89.2 0.010.8

75.0 8.3

47.4 15.8

48.6 10.8

40.5 18.9

13.1 78.9 7.9
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fashion in the interviews. The structure follow-up 
consultations were rated positively by both primary 
care physicians and patients.

Conclusion
The DECADE pilot study was conducted successfully. 
It showed that structured consultations in the primary 
and secondary prevention of cardiovascular diseases 
were rated positively by primary care physicians and 
patients, and that the DECADE brochures increased pa-
tient activation. Relevant effects on clinical parameters 
were not seen, however. These results should now be 
tested in a study with a longer intervention period in 
different regions of Germany and in comparison with 
usual care. If successful it would make sense to imple-
ment DECADE in routine healthcare service provision. 
Until that is the case, primary care physicians should 
determine cardiovascular risk in at-risk patients, 
 discuss evidence-based treatment options, and show a 
sustained interest in their patients’ health behaviors.

7. Hibbard JH, Greene J, Shi Y, Mittler J, Scanlon D: Taking the long 
view: how well do patient activation scores predict outcomes four  
years later? Med Care Res Rev 2015; 72: 324–37.

8. Sacks RM, Greene J, Hibbard J, Overton V, Parrotta CD: Does patient 
activation predict the course of type 2 diabetes? A longitudinal study. 
Patient Educ Couns 2017; 100 1268–75. 

9. Neuner-Jehle S, Schmid M, Gruninger U: [Short time counseling in 
medical practice for improving health behaviour: problems and 
 solu tions]. Praxis 2014; 103: 271–7.

10. Geense WW, van de Glind IM, Visscher TL, van Achterberg T: Bar-
riers, facilitators and attitudes influencing health promotion activities in 
general practice: an explorative pilot study. BMC Fam Pract 2013; 
14–20.

11. von Poellnitz PB: [Implementation of shared decision making in 
 general practice: experiences of doctors during in a study with hyper-
tensive patients]. Freiburg in Breisgau. Medical dissertation. Medical 
Center – University of Freiburg, Faculty of Medicine 2014. freidok. 
uni-freiburg.de/data/9695 (last accessed on 21 December 2017). 

12. Lager KE, Mistri AK, Khunti K, Haunton VJ, Sett AK, Wilson AD: Inter-
ventions for improving modifiable risk factor control in the secondary 
prevention of stroke. Cochrane Database Syst Rev 2014: CD009103.

13. Fleig L, Pomp S, Schwarzer R, Lippke S: Promoting exercise mainte -
nance: how interventions with booster sessions improve long-term re-
habilitation outcomes. Rehabil Psychol 2013; 58: 323–33.

14. Pimouguet C, Le Goff M, Thiebaut R, Dartigues JF, Helmer C: Effec -
tiveness of disease-management programs for improving diabetes  
care: a meta-analysis. CMAJ 2011; 183: E115–27.

15. Tinsel I, Siegel A, Schmoor C, Buchholz A, Niebling W: DECADE-pilot: 
decision aid, action planning, and follow-up support for patients 
to  reduce the 10-year risk of cardiovascular diseases-a protocol of a 
randomized controlled pilot trial. Pilot Feasibility Stud 2017; 3: 32.

16. Elwyn G, Frosch D, Thomson R et al.: Shared decision making: a 
mod el for clinical practice. J Gen Intern Med 2012; 27: 1361–7.

17. Stacey D, Légaré F, Lewis K, et al.: Decision aids for people facing  
health treatment or screening decisions. Cochrane Database Syst Rev 
2017: CD001431.

18. Schwarzer R: Modeling health behavior change: how to predict and 
modify the adoption and maintenance of health behaviors. Applied 
Psychology 2008; 57: 1–29.

19. Krones T, Keller H, Sonnichsen A, et al.: Absolute cardiovascular dis-
ease risk and shared decision making in primary care: a random ized 
controlled trial. Ann Fam Med 2008; 6: 218–27.

20. Brenk-Franz K, Hibbard JH, Herrmann WJ, et al.: Validation of the 
German version of the patient activation measure 13 (PAM13-D) in an 
international multicentre study of primary care patients. PLoS One 
2013; 8: e74786.

21. Siegel A, Stößel U, Zerpies E: GEKIM- Gesundes Kinzigtal. Mitglieder-
befragung 2012/2013. Medizinische Psychologie und Medizinische 
Soziologie, Albert-Ludwigs-Universität Freiburg 2013; 94.

22. Frey C, Bührlen B, Gerdes N, Jäckel W: Handbuch zum IRES-3. Indi-
katoren des Reha-Status, Version 3 mit IRES-24 (Kurzversion). 
 Regensburg: Roderer 2007.

Key messages 
● It was possible to implement cardiovascular risk counseling with structured follow-

up consultations in primary care. 
● Primary care physicians and patients expressed satisfaction.
● Additionally, making the DECADE brochures available increased, even if they were 

used to differing degrees of intensity, patient activation and generally had a benefi-
cial effect on health behaviors.

● Clinical parameters had not changed to a relevant degree after four months. 
● The results of this pilot study should be tested in a larger study with a longer 

 follow-up period and in comparison with current routine care.
● Primary care physicians should support their patients in the sense of shared decision 

making to put evidence-based treatment options for lowering their cardiovascular risk 
into practice and should use appropriate patient information materials in support. 
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Severe Delirium after Combined Pancreas and Kidney 
 Transplantation
A 64-year-old man with type 1 diabetes mellitus underwent combined pancreas and kidney transplan-
tation. His creatinine, blood sugar, and lipase values became normal soon after the operation, but, a few 
days later, he fell into a severe delirium. When this did not improve, magnetic resonance imaging (MRI) 
of the brain and a lumbar puncture were performed. No infectious pathogens were found in cultures of 
the blood and cerebrospinal fluid. The MRI findings were consistent with progressive multifocal 
 leukencephalopathy (PML) (Figure); after exclusion of the main differential diagnoses (infection, stroke, 
electrolyte and blood sugar disturbances, posterior reversible encephalopathy syndrome due to tacroli-
mus, postoperative delirium), the immunosuppressive regimen was changed from tacrolimus and 
 mycophenolate mofetil (MMF) to belatacept and MMF. The patient subsequently recovered and has been 
asymptomatic for two and a half years. 

PML is a disease of the central nervous system caused by the JC polyoma virus. No virus-specific 
treatment is available. The most important therapeutic step is to (partially) restore immunocompetence. 
Particularly after surgery and under immunosuppressive treatment, the differential diagnosis of delirium 
can be very challenging; in such cases, brain imaging combined with the clinical findings points the way 
to the correct diagnosis.

Dr. med. Vanessa Winterberg, Prof. Dr. med. Stefan Reuter, Medizinische Klinik D, Albert-Schweitzer-Campus, 
Universitäts klinikum Münster, sreuter@uni-muenster.de

Dr. med. Christian Daniel Cnyrim, Institut für Klinische Radiologie, Universitätsklinikum Münster
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Translated from the original German by Ethan Taub, M.D.
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MRI reveals an asymmetrical, confluently 
enhanced T2 signal mainly in the peri -
ventricular white matter of the right 
hemisphere, with additional involvement of 
subcortical U-fibers and of part of the 
cerebral cortex as well. These findings are 
typical but not pathognomonic of PML
(overlap with the posterior reversible 
encephalopathy syndrome). Residual 
gliosis was seen on a follow-up scan one
year later. 

CLINICAL SNAPSHOT



M E D I C I N E

Deutsches Ärzteblatt International | Dtsch Arztebl Int 2018; 113: 469–76 | Supplementary material I

Supplementary material to:

Encouraging Self-Management in Cardiovascular Disease Prevention 
A Randomized Controlled Study of a Structured Advice and Patient Activation Intervention in Primary Care

by Iris Tinsel, Achim Siegel, Claudia Schmoor, Inga Poguntke, Andy Maun, and Wilhelm Niebling

Dtsch Arztebl Int 2018; 115: 469–76. DOI: 10.3238/arztebl.2018.0469

Study design 
The study objectives were tested by using qualitative and quanti-
tative methods. In this article, we report primarily the quantitative 
results of the two-arm, randomized controlled pilot study. The 
qualitative results were mentioned only in passing. Details on the 
qualitative methods are described in the study protocol (15). 

The study was conducted in Germany’s South Baden region 
between July 2016 and March 2017. We included adult male 
and female patients with at least one of the following risk 
 factors for cardiovascular disease:
●  Arterial hypertension 
● Hypercholesterolemia
● Diabetes mellitus
● Arteriosclerosis
● Smoking
● Overweight
● High levels of stress
● Prescribed medication for hypertension
● High cholesterol level. 
Exclusion criteria included pregnancy, alcohol or drug addic-

tion, severe eating disorders, relevant cognitive impairments or 
mental disorders, severe illness or short life expectancy, current 
or planned rehabilitation measure, as well as insufficient 
knowledge of written and spoken German. If patients were liv-
ing in the same household, only one of the interested parties 
was allowed to participate, so as to avoid contamination of the 
study arms.

The practices were instructed to include patients in a struc-
tured and consecutive manner. Details are described in the 
study protocol (15).

In both study arms, four structured consultations were man-
datory (Table 1). At the start of the study, all patients received 
cardiovascular risk advice/counseling by using the software 
program Arriba. This calculates a 10 year risk for a cardio -
vascular event (0 to >50%) as well as the possible absolute risk 
reduction associated with different treatment options. The 
 patients received an individually tailored Arriba printout 
 generated by the program.

In order to avoid selection bias, the randomization was done 
after the patients’ CVR calculation. Physicians opened pre-
 prepared sealed randomization envelopes that allocated each 
patient to one of the two study arms. The randomization en-
velopes were prepared by the study center at the Medical 
Center—University of Freiburg. The 1:1 randomization was 
stratified by treating primary care physician (block random -
ization). The patients in the A+D group received the DECADE 

brochures in addition to the Arriba printouts; the patients in the A 
group received the Arriba printouts, but no additional materials.

It was not possible to blind the study and participating scien-
tists, for the following reasons: 
● The doctors used the DECADE brochures together with their 

patients.
● The questionnaires at T1 differed between the A group and the 

A+D group. The participating scientists knew the datasets.
● The patients in the control group were informed in the study 

materials that they would be given the DECADE brochures 
after the conclusion of the study.

Data collection and endpoints
Quantitative data were collected at the time of inclusion into the 
study (baseline T0) and after four months (follow-up T1). The 
measurement instruments are described in detail in the study 
protocol (15).

The primary endpoint was the change in patient activation 
(Patient Activation Measure, PAM13-D) between T0 and T1. 
PAM13-D measures patients’ activity with regard to self-
 management. 13 items on a scale ranging from 1 (does not 
apply/not true) to 4 (applies exactly/completely true) were used 
to assess knowledge, skills and confidence to manage one’s 
own health (20). We calculated the transformed sum value with 
values of 0 (low level of activation) to 100 (high level of acti-
vation).

Secondary endpoints
● Change in health status on a visual analogue scale (EQ-VAS, 

European quality of life—visual analogue scale) between T0 
and T1. The patients scored their current health status on a 
scale ranging from 0 (worst health) to 100 (best health) (23).

● Changes in risk factors between T0 and T1: the patients 
evaluated the risk factors smoking, lack of exercise, over-
weight, poor diet, hecticness and stress on a five-point scale 
ranging from 0 (not at all) to 4 (strong) (22).

● Change in health behaviors: the patients were able to select 
from three statements: “I now live generally more healthily”, 
“I live no differently to before”, or “I live generally less 
healthily” (21).

● Attainment of own behavioral goals: to this end, the goal 
 attainment scale (GAS) (24) was adapted to the setting of the 
DECADE pilot study. The adapted GAS included 13 
 pos sible behavioral goals that patients scored on a scale 
ranging from 0 (not at all achieved) to 5 (more than 
 achieved). The sum value was calculated (0–65).

eMETHODS  
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● Satisfaction with having reached one’s individual goal (de-
velopment). This was scored by using a scale ranging from 0 
(very dissatisfied) to 3 (very satisfied). The sum value was 
calculated (0–39).

● The usefulness of the patient information materials was 
scored using 9 items on the usefulness scale for patient in-
formation material (USE), ranging from 0 (don’t agree at all) 
to 10 (fully agree). The sum value was calculated (0–90), as 
were the subscales for cognition, emotions, and behaviors 
(0–30, each) (25). 

● The satisfaction with cardiovascular risk consultations (own 
questionnaire development) was scored using 6 items in a 
scale ranging from 1 (very satisfied) to 4 (very dissatisfied).

Additional endpoints
Additional endpoints were changes in the CVR score, systolic 
blood pressure, total and high density lipoprotein (HDL) 
 cholesterol, hemoglobin A (HbA1c), and body mass index 
(BMI) between T0 and T1.

The primary care practices used Arriba to calculate the CVR 
score. For the study we used Arriba printouts and the following 
data: age, sex, the dichotomous data smoking, family history, 
prescribed antihypertensive medications, manifest arterio -
sclerosis, and diabetes mellitus; the metric data systolic blood 
pres sure, total and HDL cholesterol, HbA1c in diabetes mellitus, 
and CVR score.

BMI was calculated on the basis of patient-reported height 
and weight.

Attendance at the follow-up appointments and ratings of the 
DECADE brochures and the intensity of their use were docu-
mented in interviews with primary care physicians and in open 
patient questions, and qualitatively evaluated. 

Data analyses
The statistical quantitative analyses were done according to the 
intention-to-treat principle, as predefined in the study protocol. 
The population to be analyzed consisted of all randomized 
 patients. Missing data were not imputed. The only exception to 
this rule was the instrument used to score the usefulness of 
 patient  information materials (USE), whose manual stipulates 
data imputation in certain circumstances (25). The patients 
were analyzed according to the randomized intervention 
 (intention-to-treat population). Sensitivity analyses were 
 performed in the  per-protocol-population. The analysis of the 
potential effect of the intervention on the primary endpoint 
 difference in patient  activation (PAM13-D) T1 versus T0 was 
undertaken by using a linear regression model. In addition to 

the intervention, the model included the treating primary care 
physician, the CVR score (T0), and the PAM13-D score (T0) 
as covariates for adjustment. The potential effects of the 
 DECADE brochures on the secondary endpoint variables were 
investigated in analog regression  models; the covariates treat-
ing primary care physician, CVR score (T0) and EQ-VAS (T0) 
were adjusted for  in the analysis of the current health status 
(EQ-VAS). For the additional endpoints CVR score, systolic 
blood pressure, total and HDL cholesterol, and BMI T1 versus 
T0, the covariates treating primary care  physician and the 
 respective value of the endpoint at T0 were included in the 
model. Adjusted means were calculated from the models. All 
other endpoints were analyzed descriptively. Details are 
 described in the study protocol (15). 

Exploratory, non–pre-specified analyses were used to inves-
tigate bivariate associations of the PAM13-D scores and 
changes in PAM13-D scores over the course of the study, with 
sociodemographic data and health behaviors.

We used SAS version 9.3 and SPSS version 24 for our 
quantitative data analyses.

We used MAXQDA version 11 to analyze qualitative data 
from the interviews with the primary care physicians and the 
free-text patients’ comments were evaluated by qualitative 
 content analysis. The study protocol includes details on the 
qualitative method (15).

Results of the per protocol analyses
From the primary care physicians’ interviews it transpired that in 
one practice, patients in the A group (control group) wrongly re-
ceived the second part of the DECADE brochures at the start of 
the study. This practice with n = 12 patients was therefore ex-
cluded from the per protocol (PP) analyses. Two practices erron-
eously included a married couple each. The relevant patients 
(n = 4) were excluded. The PP analysis population included 71 
patients (A+D group: n = 35; A group = 36).

The results of the PP population are in the main consistent 
with those of the ITT population. The following slight differ-
ences were: the tendentially positive effect of the DECADE 
brochures on health status (EQ-VAS) seen in the ITT analysis 
increased in the PP analysis (8.90, 95% confidence interval: 
[1.47; 16.33], p = 0.02). The difference between the two study 
arms in terms of the question about a general modification in 
health behaviors was more clearly expressed in the PP analysis 
than in the ITT analysis: at the end of the study, 60% of patients 
in the A+D group (n = 18) reported that they lived “more 
healthily now than before”, whereas the proportion in the 
A group was 37.9% (n = 11).
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eTABLE 1

Associations between PAM13-D and   patient 
 characteristics at T0

CVR score, cardiovascular risk score; EQ-VAS, European quality of   
life—visual analogue scale (subjective health);  
n, number; PAM13-D, German version of Patient Activation Measure question-
naire with scores from 0 (lowest level of patient activation) to 100 (highest level 
of patient activation); 
T0, time point of study inclusion (baseline); 
T1, time point after four months (follow-up) 
*1 Correlation coefficient Spearman‘s rho
*2 EQ-VAS scores from 0 (worst health) to 100 (best health)
*3 CVR scores from 0 % (lowest risk) to 51 % (highest calculated risk; manifest 

arteriosclerosis) 
*4 Risk factors (RF) with scores from 0 (not at all) to 4 (strong)

Patient characteristics at T0

Age

EQ-VAS*2

CVR score*3

Risk factors (RF)*4 

RF total mean value

Smoking

Overweight

Poor diet

Lack of exercise

Stress and hecticness

Alcohol consumption

PAM13-D T0

Correlation 
coefficient*1

0.165

0.110

0.104

−0.272

0.010

−0.014

−0.278

−0.303

−0.256

−0.316

n

86

83

86

86

86

83

84

83

85

85

eTABLE 2

Associations between changes in patient activation (PAM13-D) and patient 
characteristics, changes in health behaviors and clinical parameters

CVR score, cardiovascular risk score, EQ-VAS, European quality of life—visual analogue scale (subjective 
health); HDL cholesterol, high density lipoprotein cholesterol;  
n, number; PAM13-D, German version of Patient Activation Measure questionnaire with scores from 0 
 (lowest level of patient activation) to 100 (highest level of patient activation);  
T0, time point of study inclusion (baseline); T1, time point after four months (follow-up)
*1 Correlation coefficient Spearman‘s rho
*2 Risk factors with scores from 0 (not at all) to 4 (strong)
*3 Change in health behaviors: score of 1 (less healthy), 2 (unchanged), 3 (healthier)
*4 EQ-VAS scores from 0 (worst health) to 100 (best health) 
*5 CVR scores from 0 % (lowest risk) to 51 % (highest calculated risk; manifest  arteriosclerosis)

Patient characteristics T1 vs. T0

Risk factors (RF) T1 vs. T0*2

  RF total mean value T1 vs. T0

  Smoking T1 vs. T0

  Overweight T1 vs. T0

  Poor diet T1 vs. T0

  Lack of exercise T1 vs. T0

  Stress and hecticness T1 vs. T0

  Alcohol consumption T1 vs. T0

Changes in health behaviors T1*3

EQ-VAS T1 vs. T0*4

Body mass index T1 vs. T0

Clinical parameters T1 vs. T0

Systolic blood pressure T1 vs. T0

Total cholesterol T1 vs. T0 

HDL cholesterol T1 vs. T0

CVR score T1 vs. T0*5

PAM13-D T1 vs. T0

Correlation 
coefficient*1

−0.329

0.079

0.056

−0,418

−0.254

−0.198

−0.102

0.171

0.087

−0.110

−0.086

−0.298

−0.075

−0.090

n

77

76

74

77

75

76

77

70

72

71

76

76

76

76


