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ABSTRACT T 

Objective:Objective: Examining the prevalence of risk behaviour and motivation to change among hospital 
outpatientss with a high cardiovascular risk, andd the implementation and results of a brief 
behaviourall  feedback intervention by internists. 
Methods:Methods: One hundred and sixty-one patients completed a lifestyle questionnaire and were given 
personalizedd feedback on the results by their internists. The delivery of the feedback was monitored. 
Inn an ad hoc non randomized comparison after four months, 68 patients who received an 
interventionn were compared with 40 who did not receive it. 
Results:Results: Ninety-six percent of the patients demonstrated at least one risk behaviour and 73% were 
nott contemplating change. The intervention was correctly given to 62%. The patients who received 
thee intervention reported more lifestyle changes and altered their motivation to change more often. 
Discussion:Discussion: Given the prevalence of risk behaviour lifestyle interventions are worthwhile. Internists 
deliveredd the intervention to most patients. Small effects of the intervention were found, but the 
non-experimentall  nature of the study should be taken into account. 
Conclusion:Conclusion: Implementation of a behavioural feedback intervention seems to be feasible and can 
leadd to worthwhile lifestyle changes for patients at risk for cardiovascular disease. 
PracticePractice implications: Training and education can improve the intervention. Also a nurse 
practitionerr can perform part of it. 
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INTRODUCTION N 

Smoking,, physical inactivity, poor dietary habits and excessive use of alcohol can cause or 
negativelyy influence several chronic diseases and should be regarded as risk behaviours.' In patients 
withh a high cardiovascular risk, modification of an unhealthy lifestyle is of major importance.2"7 

Medicall  specialists are in the unique position to promote patients' health, since they frequently 
encounterr patients at crucial moments, when responsiveness to preventive intervention is high.8 

Medicall  specialists often feel inadequate to act accordingly, however. A considerable workload; 
lackk of time, knowledge or motivation; doubts about the effectiveness; and inadequate skills are the 
mostt important barriers.8"10 

Brieff  interventions by general practitioners are effective in reducing risk behaviours among 
patients.11122 Therefore, it is worthwhile to study the effectiveness of brief interventions when 
appliedd by internists. This study assessed the need, implementation, and results of a brief, 
individuallyy tailored behavioural feedback intervention for patients at cardiovascular risk in an 
outpatientt clinic for general internal medicine. The three questions examined were: (1) What is the 
prevalencee of risk behaviours and readiness to change among patients with a high cardiovascular 
riskk profile? (2) Is it possible to implement a brief behavioural feedback intervention conducted by 
thee internist? (3) What are the results of this feedback intervention? 

METHODS S 

Studyy design 
Too assess the prevalence of risk behaviours and patients' readiness to change, a cohort of patients 
withh a high cardiovascular risk profile completed a lifestyle questionnaire.'' To evaluate the 
implementation,, the delivery of the brief feedback intervention, to be done in the first and second 
visitss to the internist, was monitored with a questionnaire for both patients and internists and 
medicall  file observations during a 15-month period since the initial visit. To evaluate the outcome, 
patientss who had been delivered the intervention within four months after the initial visit 
(interventionn group) were compared with patients who had not been delivered the intervention in 
thatt period (comparison group), because they had not revisited their internist and therefore had not 
beenn given the feedback. 

Setting g 
Thee study was conducted in an outpatient clinic for general internal medicine in a university 
hospital.. Fifteen staff internists and two fellow residents participated, all specialized in 
cardiovascularr diseases and diabetes mellitus. 

Screeningg and inclusion 
Alll  consecutive patients who visited the outpatient clinic for treatment of type 2 diabetes mellitus, 
dyslipidemia,, hypertension, or manifest atherosclerotic vascular disease during six and a half weeks 
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inn November and December 2002, were invited by their internist to complete a lifestyle 
questionnaire.. Patients were excluded from the assessment if they: (a) were younger than 20 years 
orr older than 70 years, (b) had a major medical condition for which lifestyle change has no priority 
(forr example terminal heart failure or cancer), or (c) were unable to fil l in the questionnaire. On a 
screeningg form the internist indicated whether the patients agreed to participate, or the reason for 
exclusion. . 

Lifestylee questionnaire 
AA self-report lifestyle questionnaire was administered assessing: 
(a)) demographic data ( age, sex, ethnic origin, marital and occupational status); 
(b)) height (meters) and weight (kilograms) to calculate the BMI; 
(c)) smoking behaviour (questions about former smoking, the mean daily number of cigarettes, and 
durationn of current smoking) 
(d)) habitual physical activity (a validated 16 item questionnaire for physical activity at work, sports 
andd during leisure time developed by Baecke et al.;14 from which a total activity index was 
calculatedd with a range from 2 to 15); 
(e)) eating habits (three questionnaires validated in a Dutch eating habit study which measured total 
fatt and saturated fat (14 items), fibres (8 items), and vegetables and fruit (6 items)1 x16); 
(00 alcohol drinking behaviour (frequency, quantity during working and weekend days, and 
variabilityy measured by the AUD1T-C17'18 and history of excessive drinking); 
(g)) for each health behaviour the stage of change according to the transtheoretical model of 
behaviourr change proposed by Proschaska and DiClemente: precontemplation, contemplation, or 

^-- 19,20 

preparation. . 
Too identify a healthy from an unhealthy lifestyle the results were categorized as follows: (1) 

healthy,, (2) not really harmful but could be improved, and (3) risky. The cut-off points described 
andd justified in table 6.1 were used to define these categories. For physical activity no cut-off scores 
havee been published. We took a total activity index lower than 6 to be indicative for a sedentary 
lifestyle,"11 and a score of more than 7 to represent a healthy amount of physical activity, defined as 
moree than 30 min. moderate intensity activity on at least five days a week." Eating habits were 
categorizedd as "healthy" if all three eating habits were healthy, as "could be improved" if one or 
moree could be improved, and "risky" if one or more of the habits were risk full. 

Patient'ss readiness to change risk behaviour was assessed by three questions that required 
yes/noo answers. Based on their responses, patients were placed in one of the three stages. Patients 
whoo were unaware of their problematic behaviour and who did not consider a behaviour change, 
weree allocated to the precontemplation stage. Patients who considered changing their risk 
behaviour,, but were not planning to change this within the next month, were placed in the 
contemplationn stage. If patients indicated that they were considering changing their risk behaviour 
andd planning to do this within the next month, they were allocated to the preparation stage. 
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Tablee 6.1 Cut-off points for categories of risky lifestyle behaviours 

Lifestyle e 

Smoking g 

Physicall  activity 

Eatingg habits (daily)" 
Fatt intake 

Fibree intake 
Vegetablee and fruit intake 
Dailyy alcohol consumption*** 
Men n 
Women n 

Categoriess of behaviour 

Healthy y 

Nott smoking 

Totall  activity index: >7 

totall  fat: <35% of energy 

intake;; and saturated fat: 
<11%% of energy intake 

>3g/Mj j 

>400g g 

0<33 units 

0<22 units 

Couldd be improved 

Nott daily smoking 

Totall  activity index: >6<7 

totall  fat: 36-40% of energy 

intake;; and/ or saturated fat: 
11-15%% of energy intake 
2,4-<33 g/Mj 
200-4000 g 

>3<66 units 
>2<44 units 

Risky y 

Smokingg every day 

Totall  activity index: 2<6 

totall  fat: >40% of energy 

intake;; and/or saturated fat: 
>15%% of energy intake 
<2,44 g/Mj 
<200g g 

>66 units 

>44 units 

'Physicall  cut ott points arbitrary chosen based on two references 2,'2:, **Cut-off points according to van Vugt '5, 
***Cut-of ff  points conform with the advice provided by the Royal Colleges of Physicians, Psychiatrists and General 
Practitionerss ~3 

Procedure e 
Afterr consent, nearly all patients took the paper-and-pencil lifestyle questionnaire home and 
returnedd it by mail, although a few completed the questionnaire in the hospital. Generally, the 
questionnairee was completed in approximately 20 min. Patients who failed to return the 
questionnaire,, were urged to do so by telephone. 

Fourr months later, the lifestyle assessment was repeated using a mailed questionnaire. 
Attachedd were questions about perceived changes in actual health behaviour in the past four months 
andd about the delivery of the feedback intervention. Fifteen months after the initial visit, the 
medicall  files were observed with a scoring form, and the internists were asked to complete an 
implementationn questionnaire. 

Outcome e 
Too examine the effects of the feedback intervention we used the following outcome measures: 
Changee in health behaviour as perceived by patients, changes from 'risky' or 'could be improved' 
too healthy behaviour according to the lifestyle questionnaire, and changes in readiness to alter risky 
healthh behaviour. 

Thee intervention: Written and verbal personal behaviour feedback 
Thee internists were supposed to deliver the intervention at a follow-up visit to all patients who 
participatedd in the lifestyle assessment. The intervention included two elements: offering a written 
personall  lifestyle feedback report (a risk chart illustrated with warning colourful traffic lights) and 
providingg verbal comments and advises. 

Patients'' scores from the lifestyle questionnaire were presented in a personal lifestyle report. 
Feedbackk was visualized by traffic lights for each of the health behaviours: red for risky behaviour; 
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orangee for behaviour that is not really harmful yet, but could be improved; and green for healthy 
behaviour.. The traffic lights were accompanied by educational messages such as "Smoking is 
harmfull  for your health, you better stop" (red colour). For each behaviour that was 'risky' or 'could 
bee improved', part of the feedback incorporated patient's motivation to change. In addition, general 
informationn about the risk behaviours and some education on improvement measures were 
provided. . 

Too encourage internists to couple the personal report with verbal comments and advice, a 
checklistt that outlined different modes of presenting feedback was provided. Internists were 
requiredd to indicate on this list if and how the feedback was presented. The options were: (a) 
lifestylee issues did not come up, (b) lifestyle advice has been given, (c) a concrete lifestyle 
appointmentt has been made, (c) the patient has been referred, (d) another way of presenting has 
beenn chosen. With the exception of the first, each option was accompanied by free space to clarify 
thee answer. On the top of the checklist the patient's traffic lights were copied. 

Thee internists were instructed to give the written and verbal feedback to the patients. At the 
beginningg of the study two courses for the internists were arranged where the internists were 
instructedd about the intervention by their supervisor and the researchers, and given ample 
opportunityy to ask questions. To facilitate the intervention, both the feedback report and the 
checklistt were routinely put in the patient's medical file. 

Monitoringg the implementation 
Byy collecting the checklists, we could monitor whether and how the feedback was provided. In 
addition,, medical files were studied for a 15-month period, to see whether and when patients had 
revisitedd the internist. Further, all participating internists were invited to complete a nine-item open-
endedd questionnaire with regard to their experiences with and opinions about the implementation. 
Ass part of the four-month follow-up assessment, all patients who had received the intervention at 
thatt stage, were asked to complete a seven-item questionnaire on their experiences with and 
opinionss about the lifestyle feedback intervention. 

Data-analysis s 
Differencess in patient characteristics and risk behaviours between patients who completed the four-
monthh follow-up and those who did not, and between the comparison and intervention group at 
baseline,, were analyzed by using the x2-test for non-continuously distributed variables or Fisher's 
Exactt Test when warranted by small sample sizes. Baseline differences concerning continuously 
distributedd variables were analyzed with an unpaired /-test between two groups. Changes in health 
behaviourr and motivational stage for the ad hoc comparison groups were examined with /"-tests or 
Fisher'ss Exact Tests; these analyses were restricted to patients with at least one risk behaviour. A P-

valuee of <0.05 was regarded as significant. Data were analyzed using SPSS for Windows, version 
11. . 
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RESULTS S 

Patientt recruitment 
Duringg the study period, 356 patients with a high cardiovascular risk profile visited the clinic (see 
figurefigure 6.1). 

Patientss visiting the clinic with a high cardiovascular risk profile («=356) 

Screeningg forms not filled out («=23) 

Didd not meet inclusion criteria («=142) 

Didd not complete the baseline assessment («=30) 

Patientss included («=161) 

Afterr 4 months 

Patientss who were 
deliveredd the 
interventionn within 
44 months («=68) 

Refusedd to be 
followedd up (n=U 

Lostt to follow-up 
(«=35) ) 

Patientss who were 
nott delivered the 
interventionn within 
44 months («=40) 

Afterr 15 months 

Medicall  file could not be retrieved («=9) 

Didd not revisit the internist («=3) 

Medicall  files observed («=149) 

Figg 6.1 Study design for the ad hoc comparison after four months and for evaluating the implementation 
afterr 15 months 
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Inn total, 142 (39.9%) patients were excluded for the following reasons: age (63%), unable to 

completee the questionnaire (8%), refusal to complete the questionnaire (3.5%), comorbidity (3.5%), 

orr according to exclusion criteria not further indicated by the internists (22%). For 23 (6.4%) 

patients,, the internists did not fill  in the screening forms for unclear reasons. Of the remaining 191 

patients,, who were invited to register a lifestyle questionnaire, 30 (15.7 %) patients did not register 

orr return the questionnaire. 161 Patients (84.2%) completed the lifestyle questionnaire (baseline 

assessment).. Their data were used to answer our questions on prevalence of risk behaviour and the 

implementationn of the intervention. 

Off  the 161 patients who completed the baseline assessment, 108 (67%) returned the four-

monthh follow-up questionnaire. Eighteen patients refused consent to be contacted for follow-up and 

355 patients were lost to follow-up. Sixty-eight of the 108 patients who returned the follow-up 

questionnairee had revisited the internist and were delivered the intervention; 29 patients had not 

revisitedd the internist (yet) and thus had not received the intervention, and 11 patients had revisited 

thee internist, but were not given the intervention. Thus, patients could be categorized into two 

groups:: 68 patients who received the intervention (intervention group) and 40 patients who did not 

receivedd the intervention (comparison group). These groups were used as ad hoc comparison 

groups. . 

Prevalence e 

PatientPatient characteristics and prevalence of risk behaviour 

Baselinee characteristics of all patients who completed the questionnaire are presented in table 6.2. 

Thiss table also shows the prevalence of risk behaviours (behaviour categorized as "could be 

improved""  or "risky"). At least one risk behaviour was seen in 154 (95.7%) patients. Almost a 

quarterr of all patients smoked, and nearly all patients (91.3%) had at least one unhealthy eating 

habit.. Half of the patients demonstrated limited physical activity, and 15% percent of the patients 

drankk too much alcohol. 

Tablee 6.2 Patient characteristics and prevalence of risk behaviour at baseline for all patients 

Patientss at baseline (N=161) 

Meann age in years (SD) 55.5(10,1) 

%Menn 57.1 

BM11 (kg/m2)(SD) 28.5(5.7) 

nn (%) current smokers 37(23.0) 

nn (%) fat intake too high 87 (54) 

nn (%) vegetable/fruit intake too low 119 (74) 

nn (%) fibre intake too low 126 (78.3) 

nn (%) not enough exercise 86 (53.4) 

nn (%) excessive alcohol consumption 24 (14.9) 

nn (%) with at least one risk behaviour 154 (95.7) 
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ReadinessReadiness to change risk behaviour 
Thee distribution of stages of change in relation to risk behaviours is shown in table 6.3. Most of the 
smokerss were in either the contemplation or preparation stage (37.8% and 40.5%, respectively). 
Stagee of change for patients who did minimal exercise was approximately equally distributed over 
thee three stages. When patients were asked about their readiness to change their eating habits, most 
off  them were in the precontemplation stage (72.8%). Half of the patients who drank excessively 
weree in the precontemplation stage and half in the contemplation stage. A total of 111 (69%) 
patientss were in the precontemplation stage for at least one risk behaviour. 

Tablee 6.3 Stages of change for all patients with risk behaviour at baseline 

nn (%) reduce or stop smoking 

nn (%) more exercise 

nn (%) healthier eating habits 

nn (%) reduce alcohol consumption 

Precontemplation n 

8(21.6) ) 

266 (30.2) 

107(72.8) ) 

12(50.0) ) 

Stagee of change 

Contemplation n 

14(37.8) ) 

30(34.9) ) 

12(8.2) ) 

12(50.0) ) 

Preparation n 

15(40.5) ) 

300 (34.9) 

28(19.0) ) 

0(0) ) 

Implementation n 
SuccessSuccess of the delivery of the intervention 
Thee internists succeeded in screening for risk behaviours in 333 (94%) of the patients. Of those 
meetingg the inclusion criteria, 161 (84%) were successfully approached to assess their lifestyle. All 
internistss included patients, with numbers ranging from 3 to 26. 

Thee delivery of the intervention was observed in the medical files and the checklists of 152 
(94%)) patients in the 15 months after the initial visit. Three patients who did not revisit the hospital 
weree excluded. From the 149 patients who were eligible for receiving feedback on their lifestyle, 
1300 patients (87%) were delivered the feedback report. Ninety-two patients (61.7%) were also 
givenn verbal comments and advice: the internists gave concrete lifestyle advice to 74 patients, made 
ann appointment about lifestyle change with 14 patients, and referred 4 patients (to a dietician). 

ImplementationImplementation experiences of the internists 
Ninee (69%) of the 13 internists who returned the implementation questionnaires expected that less 
thann half of the patients who received the feedback intervention would change their lifestyle; and 
fourr internists (31%) expected no results at all. Twelve internists (92%) claimed to have discussed 
thee feedback results with all their patients, which took 1-5 min. In answer to the question who 
wouldd be the best provider of a lifestyle intervention, none of the internists mentioned themselves as 
thee only deliverer: seven (54%) suggested that a nurse could best perform the intervention, three 
(23%)) preferred a combination of a nurse and physician or other care provider, and three (23%) 
preferredd another care provider. Lack of time was mentioned by three (23%) internists as the major 
limitationn to perform the intervention. Two internists (15%) questioned the reliability of self-report 
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questions,, arguing that patients could have modified their answers in order to avoid negative 

reactionss or displeasure of the internist. 

ImplementationImplementation experiences of the patients 
Off  the 108 patients who completed follow-up assessment, 57 (52.8%) reported that they received 
thee feedback report from the internist; 38 (66.7%) indicated that they had also received concrete 
lifestylee advice. Twenty-one (55.2%) of those who received advice remembered also a concrete 
appointmentt about lifestyle change, and one patient (1.8%) reported that he was referred to a 
dietician.. Most patients (80.7%) who received the intervention reported that they had read the 
personall  feedback paper, but only 15 patients (32.6%) found the information useful. 

Effectss of the intervention 
ParticipationParticipation and baseline characteristics 
Noo differences in patient characteristics or risk behaviour were found between the 108 patients who 
completedd the follow-up assessment and those who did not (data not presented). The data on the 
follow-upp patients were used to study the effects of the intervention. Intervention and comparison 
groupss did not differ significantly in relation to physical condition or health behaviours at baseline 
(tablee 6.4) Four patients (two in the intervention and two in the comparison group) without risk 
behaviourr were excluded from the analyses on intervention effects. 

Tablee 6.4 Patient characteristics and prevalence of risk behaviour at baseline for the intervention and 
comparisonn group 
Patientss at baseline (n= 108) Intervention group («=68) Comparison group («=40) P-value 

Meann age in years {SD) 55.11 (10.6) 

%% men 58.5 

BMl(kg/m:)(SZ))) 28.42(6.3) 

nn (%) current smokers 14(20.6) 

nn (%) fat intake too high 36 (52.9) 

nn (%) vegetable/fruit intake too low 50 (73.5) 

nn (%) fibre intake too low 52 (76.5) 

nn (%) not enough exercise 39 (57.4) 

nn (%) excessive alcohol consumption 10(14.7) 

nn (%) with at least one risk behaviour 66 (97.1) 

nsns =not significant 

PerceivedPerceived lifestyle changes 
Inn the intervention group, a significantly higher proportion of patients claimed to have changed their 
lifestylee than in the comparison group (45.5% versus 10.8 %; PO.OOl). (table 6.5) 

54.52(10.95) ) 
60.0 0 

27.666 (4.90) 

6(15.0) ) 

20(50.0) ) 

288 (70.0) 

30(75.0) ) 

20(50.0) ) 

5(12.5) ) 

38(95.0) ) 

ns ns 
ns ns 

ns ns 

ns ns 

ns ns 

ns ns 

ns ns 

ns ns 

ns ns 

ns ns 
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Tablee 6.5 Changes in lifestyle and motivational stage for the intervention and comparison group 
Patientt with at least one unhealthy behaviour Intervention Comparison group P-value 
(;i=104)) (w=66) (H=38) 
nn (%) patients who reported to have changed 30(45.5) 4(10.8) 
theirr lifestyle 
nn (%) patients who improved at least one risk 34(51.5) 13 (34.2) 
behaviourr according to the questionnaire 
nn (%) patients who changed into a higher 18 (27.3) 4 (10.8) 
motivationall  stage 

nsns - not significant, *  P< 0.10 

ChangesChanges from 'risky' or 'could be improved' to 'healthy' behaviour according to the lifestyle 
questionnaire questionnaire 
Tablee 6.5 shows that 34 (51.5 %) patients in the intervention group and 13 (34.2 %) patients in the 
comparisonn group changed at least one risk behaviour into a healthy behaviour. The difference is 
onlyy marginally significant, however (PO.09). 

Eighteenn (51.4%) patients who perceived a lifestyle change showed a clinical significant 
behaviourr change. 

ChangesChanges in readiness to change risky health behaviour 
Changess in motivation or readiness to change were assessed (table 6.5). In the intervention group, a 
significantlyy higher proportion of patients changed to at least one higher motivational stage than in 
thee comparison group (27.3% versus 10.8%; P=0.05). 

DISCUSSIONN AND CONCLUSION 

Discussion n 
Ninety-sixx percent of the patients with a high cardiovascular risk profile who visited an outpatient 
clinicc for general internal medicine exhibited cardiovascular risk behaviour. Ninety percent had at 
leastt one unhealthy eating habit, half should increase the amount of physical activity, a quarter 
smoked,, and 15% drank too much alcohol. However, three quarter of the patients was not 
contemplatingg change. The relatively large number of patients with unhealthy eating habits in the 
precontemplationn stage was in line with recent findings that many people with unhealthy eating 
habitss are unaware of them.24 The prevalence of the patients risk behaviour did not differ drastically 
fromm that of the general population in comparable age groups. The prevalence of smoking was 
lower:: 23% versus 31%;25 the proportion with a high fat intake was lower: 54% versus 80%;15 and 
thee patient group included more excessive drinkers than those in the general population: 15% versus 
11%.266 The proportion of patients without sufficient physical activity and whose diet comprised an 
insufficientt amount of fruit, vegetables and fibers were comparable with the general population 
(53.4%% versus 55%, 74% versus 75% and 78.3% versus 80%, respectively).15'27'28 Since all patients 

O.001 1 

ns* ns* 

0.05 5 
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weree already suffering from cardiovascular disease or were diagnosed as at high risk, a lifestyle 
interventionn to stimulate change in risky health behaviour can be seen as worthwhile. 

Cann the internist provide such an intervention? Monitoring the delivery of a simple 
individualizedd behavioural feedback report showed that screening and including for lifestyle 
assessmentt is no problem in 94% of the patients: Completion of a lifestyle assessment questionnaire 
byy the patients is well feasible. A large majority of the patients were also delivered the feedback 
report.. However, there was definite room for improvement in relation to the verbal feedback given 
byy the internists - only 68% of the 57 patients who at the four-month follow-up recalled the 
interventionn also remembered that the report was coupled with verbal comments and advice. 
Moreover,, 16% of the 68 patients who had been delivered an intervention, even did not remember 
thee feedback report presented by the internist. This can be attributed to the memory of the patients, 
butt also to the limited impact of the intervention. 

Thee observed difficulties in the provision of the intervention by the internists were not 
surprising.. Previous studies indicate that physicians are skeptical about their effectiveness in 
changingg health behaviours in patients, and have difficulties in developing lifestyle intervention into 
practice.29j00 The fact that none of the internists in our study perceived themselves to be the best 
providerr of this kind of interventions needs consideration. Although general practitioners believe it 
iss their responsibility to educate patients about risk factors, medical specialists are not convinced 
thatt it is part of their task.9j0 The alternative of involving nurses specialized in lifestyle 
interventionss is an option. 3l'j 2 Nevertheless, we believe the active participation of the internist is 
neededd to identify patients with risk behaviour and to convey a clear message to the patients on the 
relevancee of lifestyle change. Medical specialists have high authority in the eyes of patients, and 
cann relate the risk behaviour to patients' medical conditions. 

Somee evidence was found for effects of the brief behavioural feedback intervention. A 
greaterr proportion of patients who received the intervention reported that they had changed their 
riskk behaviour, and changed into a higher motivational stage, than patients who did not receive the 
intervention.. However, this did not materialize in substantial clinically significant health behaviour 
changes. . 

Somethingg that must be considered is that a majority of the patients in thee study had already 
visitedd the clinic for more than five years: 53% in the intervention group and 73% in the control 
group.. It is likely that most of these patients have been advised about their lifestyle many times 
before,, and possibly already responded to some of this advice. A marked improvement is usually 
observedd during the first months after initial diagnosis.33 When a risky lifestyle is maintained after 
manyy years, it is difficult to change. Focusing on newly referred patients, who are still open to 
advice,, might show better results. 

Itt is noteworthy that only half of the patients who were convinced that they had changed 
theirr lifestyle, demonstrated a clinical positive behaviour change in their answers to a more detailed 
questionnaire.. Although such perceived changes correspond with the observed changes in 
motivationall  stage, the patients seem too optimistic about their actual behaviour improvements. 

Severall  limitations of this study need to be mentioned. Due to the quasi-experimental design 
wee can not be sure that differences between the intervention and control group have not influenced 
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ourr results. The number of visits to the clinic could be a confounder. Patients who regularly visit the 

clinicc have longer time intervals between visits than patients visiting the clinic recently for the first 

time.. Therefore, these patients were less likely to have visited the internist again by the study 

follow-up,, therefore were less likely to have received the intervention, and more likely to be in the 

controll  group. Secondly, the intervention was not standardized; the physicians were free to provide 

thee intervention in their own way. This could have influenced the results since different counselling 

styless can have different consequences.34 Another problem is whether the study had enough power 

too detect an effect. A further limitation of the study is the use of self-report. We cannot rule out that 

somee of the patients' answers have been influenced by social desirability. Finally, the cut off scores 

shouldd be discussed. The distribution of risky health behaviour is dependent on cut-off scores used. 

Inn particular, the cut-off points for physical activity were somewhat arbitrary. 

Futuree research should evaluate structured brief lifestyle interventions in a randomized 

controlledd trial with more patients included. It would be interesting to compare a lifestyle 

interventionn by an internist with a lifestyle intervention by a nurse. 

Conclusion n 

Thee implementation of a behavioural feedback intervention by internists succeeded reasonably and 

seemss to contribute to the reduction of risk behaviour in outpatients with a high cardiovascular risk. 

Practicee implications 

Manyy patients who visit the internist with a high cardiovascular risk still present risky behaviour, so 

lifestylee intervention is worthwhile. It is also feasible to implement a brief behavioural feedback 

intervention.. However, although internists already applied the intervention, better training and 

educationn might improve the effects. For more patients than are referred now, a more intense and 

standardizedd lifestyle intervention should be available. The traffic light feedback report could 

functionn as a first, stimulating step. Although it is important that the internist is still involved in the 

interventionn and raises the issue, a nurse practitioner could do the main and more time consuming 

partt of such interventions. The effect of the intervention could be further strengthened if patients 

receivedd such a lifestyle intervention already from their general practitioner. 
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