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A B S T R A C T   

Objective: Despite clear evidence on the effectiveness of secondary prevention, patients with coronary artery 
disease frequently fail to reach guideline-based risk factor targets. Integrating patients’ preferences into treat
ment decisions has been recommended to reduce this gap. However, this requires knowledge about patient 
treatment preferences. Therefore, through a survey study, we aimed to explore which risk factors patients self- 
perceived, prioritised for improvement, and needed support with after a recent hospitalisation for coronary heart 
disease. 
Methods: A digital questionnaire was presented to patients > 18 years recently discharged (≤3 months) from an 
acute coronary care unit in the Netherlands (Europe). Patients could select from eight cardiovascular risk factors 
that they (1) self-perceived, (2) prioritised for improvement, and (3) needed support to improve. Patients’ 
perceived risk factors were compared to those documented in the medical records. 
Results: Respondents (N = 254, 26 % women), mean age 64 (SD 10) years, identified ‘physical inactivity’ more 
frequently than their medical records (140 patients vs. 91 records, p < 0.001), while three other risk factors were 
reported with equal and four with lower frequency. ‘Physical inactivity’, ‘overweight’ and ‘stress’ were most 
frequently prioritised for improvement (82 %, 88 % and 78 %) and professional support (64 %, 50 % and 58 %), 
with 87 % preferring lifestyle optimisation if this would reduce drug use. 
Conclusions: Patients with a recent coronary event show significant disparities in identifying risk factors 
compared to their medical records. They tend to prefer improving lifestyle- over drug-modifiable risk factors, 
particularly physical inactivity, overweight and stress, and indicate the need for support in improving these 
factors.   

1. Introduction 

To prevent future cardiovascular events, prevention guidelines 
recommend to optimise pharmacological treatment and lifestyle (Vis
seren et al., 2021). However, the majority of coronary patients fail to 
meet guideline-based targets (Kotseva et al., 2019; Ray et al., 2020; van 
Trier et al., 2023) due to various reasons, including non-adherence to 
medication, underutilisation of rehabilitation and lifestyle programs, 
and failure to maintain lifestyle changes (Naderi et al., 2012; Tijssen 

et al., 2022). 
To bridge this gap, it is recommended to improve patient-physician 

communication (Sarkar et al., 2011), patients’ self-perception of risk 
factors (Thakkar et al., 2016; Soroush et al., 2017), and integrate patient 
preferences into personalised treatment decisions (Pedretti et al., 2022; 
Franklin et al., 2020; Elwyn et al., 2012). Hence, understanding patient 
preferences after acute hospitalisation – which constitutes a teachable 
moment for lifestyle change (Tofler et al., 2015) – is important for 
implementing this recommendation. 
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By eliciting patient preferences, healthcare providers can better un
derstand the patients perspective and tailor preventive treatments to the 
individual patients need. This approach may result in improved 
compliance and outcomes (Pedretti et al., 2022; Franklin et al., 2020; 
Shay and Lafata, 2015). Therefore, the aim of this survey study was to 
determine patients’ risk factor perception and treatment preferences 
after a recent hospitalisation for coronary heart disease, to improve the 
implementation of guideline-based preventive treatments. 

2. Methods 

2.1. Study design 

A cross-sectional survey study was conducted using a digital, self- 
administered questionnaire developed from relevant literature on pa
tient risk perception, informed decision-making, and patient preferences 
(Thakkar et al., 2016; Soroush et al., 2017; Franklin et al., 2020; Elwyn 
et al., 2012; Shay and Lafata, 2015). Items were formulated by cardio
vascular healthcare professionals to ensure content validity, and 
reviewed by the national patient association. The full questionnaire is 
included in the original Dutch (Appendix 1) and a translated English 
version (Appendix 2). In this analysis, we focused on a selection of three 
topics answered through questions with nine multiple-choice options 
(‘smoking’, ‘overweight’, ‘physical inactivity’, ‘stress’, ‘depression’, 
‘high blood pressure’, ‘high cholesterol’, ‘high blood sugar’ or ‘none’):  

1. ‘What applies to you?’ (to compare self-perceived risk factors with 
the medical record, based on question 1);  

2. ‘Which of these (maximum three) risk factors do you consider most 
important to improve?’ (to examine patients’ priorities, based on 
questions 2, 5 and 8) and  

3. ’I would like to receive help in improving…’, (to investigate patients 
need for support, based on question 11). 

Medical definitions of the risk factors presented as multiple choice 
options were deliberately omitted to explore patients’ interpretations 
irrespective of their alignment with established medical classifications. 
In addition, we asked whether patients preferred lifestyle change versus 
more medication (based on questions 15 and 16). The Medical Ethics 
Assessment Committee (METC) of the Amsterdam University Medical 
Center granted an ethical exemption for the study, as it did not fall under 
the scope of the Medical Research Involving Human Subjects Act 
(WMO). 

2.2. Patients and data collection 

Patients > 18 years discharged ≤ 3 months after hospitalisation for 
an acute coronary syndrome or revascularisation procedure were 
included before starting cardiac rehabilitation. Exclusion criteria were 
insufficient Dutch language proficiency or no Participants received the 
questionnaire by e-mail and provided written informed consent to access 
their medical records. Recorded risk factors were defined according to 
European guidelines (Visseren et al., 2021) (Appendix, table A) and 
collected from hospital discharge letters and cardiac rehabilitation 
records. 

2.3. Statistical analysis 

Baseline characteristics are presented as proportions (categorical), 
mean with standard deviations (SD) (normal distributed continuous), or 
median and interquartile ranges (IQR). Patients who did not complete 
the questionnaire or completed it > 3 months after hospitalisation were 
excluded from the analysis. Risk factors identified by patients and 
registered in the medical record were compared as paired data at group 
level using McNemar test. Disparity between patient response and 
medical record on the presence of a risk factor was defined at the 

individual level, i.e. the percentage of cases where patients’ and medical 
reports did not both indicate the presence or absence of a risk factor. R 
(R studio, version 4.1.3) was used to perform all statistical analyses. 

3. Results 

A total of 481 patients met inclusion criteria, of which 65 had no e- 
mail access and 12 were not proficient in the Dutch language. Of 404 
eligible patients, 306 completed the survey (from February 2020 until 
May 2021), yielding a response rate of 76 %. After excluding 9 late re
spondents and 43 patients without consent (details in Appendix, table 
B), the final cohort included 254 patients. They had a median age of 64 
(SD 10) years at a median of 38 (IQR 25–52) days after discharge, with 
26 % being women, 78 % native Dutch and 40 % having a high 
educational level. Medical history included diabetes mellitus in 20 %, a 
prior myocardial infarction or revascularisation in 22 %, and stroke in 6 
%. During hospitalisation, 93 % underwent revascularisation, mainly 
due toacute coronary syndrome (77 %), with the remaining being 
elective. Notably, for 72 %, this hospitalisation was their first cardio
vascular event.. 

3.1. Risk factor perception 

In total, 91 % of patients identified having ≥ 1 risk factor, with a 
median of 3 (IQR 2–4) risk factors per patient. Patients most frequently 
identified ‘physical inactivity’ (55 %), ‘high cholesterol’ (48 %) and 
‘overweight’ (46 %) as applicable risk factors.(Fig. 1, upper panel) 

Fig. 1. Cardiovascular risk factors reported by 254 Dutch adult patients 
within three months after coronary event. Upper panel: applicable accord
ing to patients (red dots) compared to their medical records (triangles). Lower 
panel: percentage of patients that reported the risk factor as important to 
improve (red dots) and for which professional help is desired (blue dots). The 
number of patients who perceived a risk factor is reported after the y-axis label 
and determines the denominator. Top answers given (stress, overweight and 
physical inactivity) are highlighted by a semi-transparent rectangle. 
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‘Physical inactivity’ (n = 140) and having ‘no risk factors’ (n = 24) were 
more frequently identified by patients than by medical records (n = 91, 
p < 0.001 and n = 10, p = 0.01, respectively). Conversely, patients less 
frequently identified ‘high blood pressure’ (115 vs. 150 medical records, 
p < 0.001), ‘overweight’ (117 vs. 176, p < 0.001), ‘smoking’ (38 vs. 67, 
p < 0.001) and ‘high blood sugar’ (39 vs. 53, p = 0001). At the indi
vidual level, the greatest patient-medical disparities were for the pres
ence or absence of ‘high cholesterol’ (in 39 % of cases, at group level 
patients = record), ‘physical inactivity’ (34 % disparity, group level 
patients > record) and ‘high blood pressure’ (34 % disparity, group level 
record > patients), while responses were most similar for ‘no risk fac
tors’ (10 % disparity), ‘depression’ (9 %) and ‘high blood sugar’ (7 %) 
(details in Table 1). 

3.2. Patients’ preferences 

Of 230 patients who reported having risk factor(s), 94 % prioritised 
≥ 1 risk factor for improvement, most frequently ‘overweight’ (88 %), 
‘physical inactivity’ (82 %), ‘smoking’ (79 %) and ‘stress’ (78 %)(Fig. 1, 
lower panel). In contrast, the least prioritised were ‘high cholesterol’ 
(48 %) and ‘high blood pressure’ (50 %). Of note, when asked whether 
patients were motivated to optimise their lifestyle if this would reduce 
the number of drugs, 87 % replied with ‘yes’, with only 4 % indicating a 
preference for more medication instead of lifestyle change. 

In total, 82 % of patients indicated a need for professional support to 
improve ≥ 1 of their perceived risk factors, most frequently for ‘physical 
inactivity’ (64 %), ‘stress’ (58 %), ‘depression’ (50 %) and ‘overweight’ 
(50 %). Conversely, patients least often preferred help for ‘smoking’ (24 
%), ‘high blood pressure’ (30 %) and ‘high blood sugar’ (33 %) (Fig. 1, 
lower panel). 

4. Discussion and conclusion 

This survey study shows a marked difference between coronary pa
tients’ and physicians’ perceptions of risk factors, with patients high
lighting physical inactivity, but underestimating blood pressure, 
overweight, smoking and glucose. Patients prioritised physical inac
tivity, overweight and stress for improvement and support. Notably, 94 
% acknowledged the importance of improving their risk factors, with a 
clear preference for lifestyle-related risk factors, and 82 % indicated the 

need for professional support in such lifestyle changes. Therefore, 
assessing and incorporating patient preferences at the outset of pre
vention programs may be a useful starting-point to tailor secondary 
prevention to individual needs. 

Our finding that patients’ risk factor perception differs from 
healthcare professionals aligns with previous research, which also in
dicates that cardiac rehabilitation patients document less applicable risk 
factors and attribute greater importance to ‘physical inactivity’ than 
healthcare professionals (Soroush et al., 2017; Reges et al., 2011; Navar 
et al., 2021; Ter Hoeve et al., 2022; Liu et al., 2023). Furthermore, our 
study demonstrates that although patients and healthcare professionals 
report ‘high cholesterol’ with equal frequency at the group level, there 
was a notable mismatch (39 %) at individual-level identification. This 
finding highlights significant disparities, possibly stemming from vary
ing comprehension, perspectives and definitions of cardiovascular risk 
factors between patients and physicians (Sarkar et al., 2011; Soroush 
et al., 2017; Reges et al., 2011). Such differences could negatively in
fluence patient-physician communication, treatment-decisions and 
adherence. 

Our findings emphasise the need to align patients’ and doctors’ 
perception of coronary heart disease risk. This alignment can be ach
ieved through patient health education and by physicians exploring and 
respecting individual patients’ preferences. In this context, particular 
attention is required to elicit and incorporate patients’ preferences 
during consultations, to foster patient autonomy and self-determination 
(Shay and Lafata, 2015). To facilitate effective patient-physician 
communication, it is vital to circumvent the use of medical jargon and 
pre-emptive assumptions on patients’ interpretations of risk factors 
(Pedretti et al., 2022). Ultimately, the potential benefits of appropriate 
individual risk factor management are substantial, both in life years 
saved, in quality of life and in the prevention of costly recurrent events 
(van Trier et al., 2023). 

Limitations included the pre-selection of nine multiple choice risk 
factors considered medically important, the use of potentially incom
plete medical records for risk factor registration (Moghei et al., 2019) 
and selection bias due to the inclusion of patients referred to cardiac 
rehabilitation. Finally, the COVID-19 pandemic, which coincided with 
this study, may have influenced responses through changed lifestyle 
habits and awareness. 

5. Conclusion 

Patients with a recent coronary event show significant disparities in 
identifying risk factors compared to their medical records. They tend to 
prefer improving lifestyle- over drug-modifiable risk factors, particu
larly physical inactivity, overweight and stress, and indicate the need for 
support in improving these factors. Integrating patient preferences into 
treatment decisions necessitates effective communication and could 
potentially bridge the gap between clinical practice and achieving 
guideline-mandated treatment- and lifestyle targets after an acute cor
onary event. 
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According to Group level 
difference 
p-value 

Individual- 
level 
disparity Risk factors Patient Medical 

record  

n (%) n (%)   
Cholesterol 122 (48 

%) 
108 (43 %)  0.19 39 % 

Physical 
inactivity 

140 (55 
%) 

91 (36 %)  <0.001 34 % 

Blood pressure 115 (45 
%) 

150 (59 %)  <0.001 34 % 

Overweight 117 (46 
%) 

176 (69 %)  <0.001 26 % 

Stress 99 (39 
%) 

113 (44 %)  0.10 25 % 

Smoking 38 (15 
%) 

67 (26 %)  <0.001 12 % 

None 24 (9 %) 10 (4 %)  0.01 10 % 
Depression 24 (9 %) 19 (7 %)  0.40 9 % 
Blood sugar 39 (15 

%) 
53 (21 %)  0.001 7 %  
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