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ABSTRACT

Objective: To explore the perspective of cardiac patients regarding the timing and manner 

of delivering lifestyle advice following an acute cardiac event hospitalization.

Methods: Dutch cardiac patients who experienced a cardiac event hospitalization 

participated in a semi-structured interview (n=14) or a cross-sectional survey study (n=119).

Results: Our findings indicate that cardiac patients are receptive to lifestyle advice 

throughout the care trajectory. Advice delivered by a cardiologist had the highest self-

reported impact. Furthermore, receiving advice at multiple phases during the care 

trajectory was associated with a greater intention to change lifestyle (B=0.37, CI=0.17–0.57). 

Patients favored clear-cut, feasible, and friendly but confronting advice. Moreover, they 

stressed the importance of advice being aligned with their identity and beliefs about the 

causes of their disease. 

Conclusion: The period following an acute cardiac event provides a unique opportunity 

to offer tailored and patient-centered lifestyle advice. This “teachable window” for lifestyle 

change, when used wisely, may improve health outcomes for cardiac patients. 

Practice Implications: Healthcare professionals should initiate lifestyle advice already during 

hospitalization and continue during follow-up appointments and cardiac rehabilitation. 

Advice should be feasible and empathy-based, as well as tailored to the patient’s needs, 

values, and perceptions of the causes of their cardiovascular disease. 

Keywords: Behavior change, life event, lifestyle counseling, patient education, teachable 

moment.

173055_Brust_BNW-def.indd   160173055_Brust_BNW-def.indd   160 03-07-2024   09:5603-07-2024   09:56



161

Exploring timing and delivery of lifestyle advice following an acute cardiac event hospitalization

INTRODUCTION

Cardiovascular diseases (CVDs) are associated with high rates of morbidity and mortality. As 

such, they represent a significant global health burden, and thus affect not only individuals 

but society as a whole(1, 2). A person who has suffered an acute cardiac event is particularly 

susceptible to subsequent cardiac events(3). Adopting lifestyle changes can greatly improve 

health outcomes, making lifestyle counseling crucial for the secondary prevention of 

CVDs(4-7). The European Society of Cardiology (ESC) guidelines, therefore, recommend that 

patients after an acute cardiac event participate in a Cardiac Rehabilitation (CR) program(8, 

9). These programs foster recovery and secondary prevention, focusing on supporting 

lifestyle modification, psychosocial wellbeing, and closely monitored exercise(8-10). 

Numerous reviews have highlighted the benefits of CR programs for improved lifestyle 

outcomes, morbidity and mortality, and quality of life(11-17). Nonetheless, challenges 

persist in the uptake and adherence to CR, as well as in sustaining long-term lifestyle 

changes post-CR(18, 19).

Following a cardiac event, patients can experience a “teachable moment” for lifestyle 

change, wherein they have an increased motivation to adopt risk-reducing health 

behaviors(20-22). This teachable moment is often the consequence of a continuous process 

whereby patients try to make sense of their recent experience(23). Brust et al.(23) have 

noted that this sensemaking process commences during hospitalization and continues 

after hospital discharge, leading to the term “teachable window” (TW) being deemed 

more fitting. This TW presents an opportune opportunity for healthcare providers to offer 

lifestyle advice, capitalizing on patients’ receptivity due to their recent experiences(24-27).

To utilize the full TW, it is important to initiate lifestyle advice during hospitalization. Patients 

who receive such guidance during their hospital stay are more likely to exhibit positive 

behavioral changes(26). Accordingly, the ESC guidelines recommend early initiation of CR 

following hospitalization(8). However, despite these recommendations, lifestyle advice 

during hospitalization is not consistently provided(28). Also in the Netherlands, where CR 

typically begins several weeks after discharge, lifestyle counseling during hospitalization 

in practice remains far from standard. This underscores the urgency of prioritizing lifestyle 

support throughout the entire TW, from admission to the final patient contact. Additionally, 

the manner and timing of delivering lifestyle advice to cardiac patients should also be 

considered, as this can impact adherence and therefore effectiveness of the advice(12, 

29, 30). Integrating patient-centered care, involving understanding patients’ needs 

and preferences, often results in more personalized and cost-effective approaches(31). 

5
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Currently, however, these needs and preferences are rarely considered when designing 

lifestyle support interventions post cardiac event hospitalization. 

Understanding how and when lifestyle advice is effective (i.e., what works, why, in what 

context, and for whom (32)) is essential for a better understanding of the optimal form 

and timing of lifestyle advice(33). The aim of this study was therefore to explore, from the 

point-of-view of the cardiac patient, optimal timing and best practices regarding lifestyle 

advice in secondary care shortly after an acute cardiac event hospitalization. The insights 

gained from this study may help improve the delivery of lifestyle advice in cardiac care, 

allowing a potential TW to be used optimally, leading to enhanced long-term compliance 

to lifestyle advice and ultimately better cardiac health outcomes. 

METHOD

Study design and participants
This study employed a multi-methods approach, using both qualitative (sub-study 1) and 

quantitative (sub-study 2) methods to address the research questions. Both sub-studies 

obtained ethical approval from the Medical Ethics Committee Leiden University Medical 

Centre and were registered under METC-nr 18-112. In sub-study 1, data were collected 

through interviews conducted as part of a previous study by researchers MB, WAG, MEN, 

and JCK, aimed to elicit the experiences of cardiac patients regarding their myocardial 

infarction in relation to their lifestyle(23). Participants in sub-study 1 were cardiac patients 

who had experienced their first ST-elevated myocardial infarction, were hospitalized 

at either of two general hospitals in The Hague, aged 18 years or above, proficient in 

Dutch, and without severe psychiatric or neurodegenerative disorders. These participants 

engaged in two semi-structured interviews, approximately one and five months post-

myocardial infarction. 

In sub-study 2, a cross-sectional survey was employed to gather data. Participants in sub-

study 2 were cardiac patients who had been hospitalized for a myocardial infarction (both 

ST-elevated and non-ST elevated) or an acute event related to heart failure or heart rhythm 

disorder, who subsequently completed the Capri CR program. A program description is 

provided in Supplementary Material A. Consistent with sub-study 1, participants were 

required to be 18 years or older, proficient in Dutch, and without severe psychiatric or 

neurodegenerative disorders. Based on a power calculation, we determined that to detect 

an estimated correlation r of 0,15 (based on previous research(34), with 95% power, α = 0.05, 

we required a minimum of 75 participants for the analysis. 
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Procedure
Participants in sub-study 1 were recruited by cardiologists and nurse practitioners in 2019 

and 2020 at hospital discharge. The first researcher (MB) contacted interested patients, 

obtained informed consent, and conducted the interviews. Participants received a voucher 

of 25 euros upon completing the second interview. The procedure has been described in 

more detail by Brust et al.(23). 

Recruitment of participants for sub-study 2 took place in 2022. A research assistant from 

Capri CR identified eligible patients who had completed the program within the last year 

and sent invitation emails, including a participant information letter and a link to an online 

survey administered by Qualtrics. Participants could provide informed consent on the first 

page of the survey. All patients were informed that participation was voluntary and that 

data was collected anonymously.

Measures
We followed principles from a realist evaluation approach, i.e., a methodology used for 

understanding mechanisms behind interventions(35), to study the perspective of cardiac 

patients regarding the timing and manner of delivering lifestyle advice. To gain insight 

into “what works and why” regarding lifestyle advice, we used semi-structured interview 

data from sub-study 1 (Brust et al.(23)) that involved patient’s needs, preferences, and 

experiences regarding lifestyle advice. Additionally, we used the survey of sub-study 2. 

Specifically, data of an open-ended question (“Could you describe which lifestyle advice 

has had the most impact on you and why?”) and the 11-item validated Cardiac Lifestyle 

Change Intention (CardiacLCI) scale(36), which assesses lifestyle change intention due 

to a cardiac event. The survey of sub-study 2 also included questions regarding the 

preferred context of lifestyle advice, involving: a. the preferred time for receiving lifestyle 

advice (i.e., after admission to hospital, during hospitalization, at discharge, at home 

after discharge, during CR, during follow-up appointments, during a GP appointment, 

or never), b. the source of the lifestyle advice that had had the greatest impact on the 

patient (i.e., cardiologist, surgeon, nurse, nurse specialist, general practitioner, other 

doctor, dietician, physiotherapist, social worker, lifestyle coach, or general-practice nurse 

specialist), c. the perceived receptiveness to lifestyle advice during four phases in their 

treatment journey (i.e., during hospitalization, at home in the weeks after discharge, during 

follow-up appointments in hospital, and during CR), and d. the patient’s evaluation of the 

received advice on three 7-point Likert scales (ranging from unpleasant to pleasant, bad 

to good, and unimportant to important). The survey also included socio-demographic 

characteristics, including age, sex, Body Mass Index (BMI), relationship status, children, 

5
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educational background, employment status, and the number of previous significant life 

events as assessed by the 12-List of Threatening Experiences (LTE)(37, 38). 

Analysis
To explore “what works and why” regarding lifestyle advice, the semi-structured interviews 

of sub-study 1 and the open-ended survey question of sub-study 2 were analyzed using 

inductive thematic analysis(39). Patterns of responses were identified and grouped into 

emergent subthemes, which were further grouped into main themes. To investigate the 

preferred “context” for lifestyle advice, descriptive statistics were computed on preferred 

timing, the healthcare professional who provided the most impactful advice, receptiveness 

to receiving advice during different phases of care, and the evaluation of received advice 

across the phases. One-way ANOVAs were conducted to examine whether receptiveness 

and the evaluation differed across phases. Linear regression analyses were performed to 

examine the association between received lifestyle advice and intention to change lifestyle, 

after checking for linearity, normality of the residuals, and absence of multicollinearity. The 

univariate linear regression analyses used lifestyle advice received during hospitalization, 

follow-up appointments, and CR (dichotomic; no or yes) and the sum score (received 

lifestyle advice 0 – 3 times) as independent variables, and the subscales of the CardiacLCI 

scale(36) as linear dependent variables. Since individuals of different age, sex, and BMI 

have varying risks for CVD(40), and healthcare professionals may provide advice differently 

based on these characteristics, we additionally adjusted for these factors in the multivariate 

model. Lastly, in order to explore patient characteristics associated with receptiveness to 

lifestyle advice, we first assessed the univariate relationship between sociodemographic 

characteristics and the mean score on receptiveness to lifestyle advice, followed by 

multivariate analysis with an enter selection strategy, including all sociodemographic 

characteristics simultaneously. All analysis were performed with SPSS (version 25; IBM; 

Armonk, NY) and p values of < 0.05 were considered significant. 

RESULTS

Sociodemographic characteristics
The sample in sub-study 1 involved fourteen cardiac patients who participated in the 

semi-structured interviews and the sample of sub-study 2 consisted of 119 cardiac patients 

who had completed the cross-sectional survey. Their sociodemographic characteristics 

are provided in Table 1.
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Table 1. Sociodemographic characteristics of the samples of sub-study 1 and 2

Sample sub-study 1 (n = 14) Sample sub-study 2 (n = 119)

Characteristic Mean (SD) Mean (SD)

Age 63.2 (7.1) 56.3 (9.2)

BMI (kg/m2) - 26.7 (4.3)

Number of life events - 2.75 (2.0)

Frequency (n) Percentage (%) Frequency (n) Percentage (%)

Sex

Female/male 4/10 29/71 28/91 24/77

Living situation

Relationship/single 12/2 86/12 96/23 81/19

Children

Yes/no 11/3 79/21 98/21 83/18

Education*

Low/middle/high 4/6/4 29/43/29 29/34/50 26/30/44

Employment

Employed/unemployed 10/4 71/29 43/75 36/63

Myocardial infarction 14 100 46 39

Heart failure - - 41 34

Heart rhythm disorder - - 42 28

Total percentages can deviate from 100% due to rounded numbers.
* Level of education was classified according to the International Standard Classification of Education(33) into 
lower education (none, elementary or vocational education), middle education (higher general and secondary 
vocational education), or higher education (higher professional and scientific education).

“What works and why” – sub-study 1
From the data of sub-study 1 three main themes and several subthemes could be identified 

regarding “what works”, as presented in Figure 1. The first main theme “Lifestyle counseling 

practices that facilitate patient compliance”, included four subthemes. Firstly, participants 

expressed a preference and need for clear, practical, and feasible lifestyle advice that 

provides unambiguous guidance on which behaviors are beneficial or detrimental to their 

cardiovascular health, for instance regarding the healthiness or unhealthiness of certain 

food products [quote 1-2] (Supplementary Material B). Secondly, some participants noted 

that they were influenced by advice that increases their awareness of the consequences 

of lifestyle for their health. Furthermore, when healthcare professionals helped them 

understand the relevance of living healthy for their own personal health, their motivation  

5
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to do so also increases [quote 3-4]. Thirdly, while some found post-discharge lifestyle-

related information brochures helpful, efficacy varied [quote 5-7]. Finally, aligning advice 

with personal theories about the cause of their cardiac event was appreciated [quote 8-9].

The second main theme “Personalized lifestyle advice” emphasized the preference and 

need for advice that fits a patient’s unique identity, circumstances, or perspective. Advice 

aligned with someone’s values, daily routines, and life goals seemed better appreciated 

and easier to follow [quote 10-11]. For instance, one participant found it easy to implement 

advice of eat an apple a day because it suited his existing daily routine [quote 11], whilst 

another participant struggled with the advice to eat fewer sweet products because she 

regarded eating these products as part of her identity as a ‘sociable, cozy’ person [quote 

12]. Additionally, participants sought personal feedback on health improvements resulting 

from lifestyle changes, such as changes in blood pressure and cholesterol [quote 13-14].

The third main theme, “Timing and opportunity to discuss lifestyle”, emphasizes the 

importance of discussing lifestyle. Firstly, some participants were very interested in 

behaviors that they could adopt to improve their health status and reduce their risk [quotes 

15-16]. This period of receptiveness and contemplation could be capitalized upon by 

healthcare providers. Secondly, many participants felt motivated by a lifestyle assessment 

conducted by their doctors or cardiologists right after their surgery [quote 17-18]. This 

underlines the importance of discussing lifestyle during this critical opportunity.

“What works and why” – sub-study 2
Table 2 outlines the main themes and subthemes derived from open-ended survey 

responses regarding “why” lifestyle advice was regarded as impactful. The first main 

theme is “Advice is clear, practical, and feasible”, highlights that advice that was clear and 

simple or advice that included practical and feasible tips on how to live healthily, was 

helpful. Patients found it helpful when they were provided with new knowledge about 

lifestyle and particularly giving detailed explanations of why certain behaviors are healthy 

or unhealthy. The second main theme identified, “Advice is friendly and sincere”, indicated 

that participants appreciated empathetic guidance and felt supported when healthcare 

providers demonstrated genuine concern. In particular, suggestions to be kind to oneself 

and take things gradually resonated with many participants. The third subtheme, “Advice 

fits with theory and person”, revealed that some participants found that advice was 

impactful if it was aligned with their own theory regarding the cause of their acute cardiac 

event or with their current identity and life. For example, some participants believed that 

their event was due to a lack of physical activity, and receiving advice to exercise more 

was regarded as impactful because it aligned with this perceived behavioral cause. 

5
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Similarly, for those who believed that their acute cardiac event was mainly due to stress 

levels, advice to better manage stress was welcomed. The fourth subtheme, “Advice is 

appropriately confronting”, concerned participants who regarded advice as helpful when 

confronted with the reality of their situation and with the urgent need to change behavior. 

“Context”, perspective of the patient, sub-study 2
Participants’ responses on preferred timing of lifestyle advice and the healthcare 

professional from which they received the most impactful lifestyle advice are presented 

in Figure 2 and Figure 3. As seen in these figures, the majority of participants preferred to 

receive lifestyle advice during CR (n=63), followed by at discharge (n=39), at home after 

discharge (n=37), and during hospitalization (n=37). Moreover, the majority found that the 

most impactful advice was given by a cardiologist (n=45), followed by a dietician (n=27) 

or a physiotherapist (n=23). 

Table 3 provides the means (SD), ranges, and medians (IQR) of the reported receptiveness 

to lifestyle advice and the evaluation of the received lifestyle advice. Of our participants, 

56% reported to have received lifestyle advice during hospitalization, 50% during follow-

up appointments, and 90% during CR. Overall, participants were found to be quite 

receptive to lifestyle advice throughout all four phases in treatment, with the highest 

reported receptiveness during CR, followed by advice at home after discharge, during 

follow-up appointments, and during hospitalization. A one-way ANOVA analysis indicated 

a significant difference in reported receptiveness across the phases (F = 8.55; df = 3; p < 

0.01). However, no significant differences were found in reported evaluation of received 

advice across the phases (F = 1.42; df = 2; p > 0.05).

Table 4 presents the results of the univariate regression analysis of received lifestyle advice 

and intention to change lifestyle. The findings indicate that receiving lifestyle advice during 

hospitalization, follow-up appointments, and CR were significantly associated with a higher 

score on the Event-induced lifestyle change intention-subscale, remaining significant after 

controlling for age, sex, and BMI (resp. B = 0.46, CI = 0.06 – 0.87; B = 0.59, CI = 0.08 – 1.11; 

and B = 0.81, CI = 0.15 – 1.48). Moreover, receiving lifestyle advice at multiple phases was 

additionally associated with a higher increased intention to change lifestyle (B = 0.37, 

CI = 0.17 – 0.57). Lastly, receiving lifestyle advice at CR was negatively associated with 

the General Healthy Lifestyle-subscale, but this association became non-significant after 

adjusting for age, sex, and BMI, suggesting that the association may be reversed, indicating 

that patients with a healthier general lifestyle may receive fewer lifestyle advice during CR. 

5
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Figure 2. Responses on question “When would you have preferred to receive lifestyle advice?”

Figure 3. Responses on question “From which healthcare professional have you find the lifestyle advice 
to have the greatest impact on you?” 

Note. Open-ended answers of answer option ‘other’ consisted of Capri Cardiac Rehabilitation (n = 8), family 
members (n = 7), or self (n = 4)
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Table 3. Receptiveness to and evaluation of lifestyle advice

Phase in treatment Receptiveness to 
lifestyle advice

Evaluation of received 
lifestyle advice

Mean (SD) Range Median (IQR) Mean (SD) Range Median (IQR)

Hospitalization 3.88 (1.69) 1 - 7 4 (3 – 5) 5.8 (0.9) 1 – 7 6.0 (5.0 – 6.7)

At home after discharge* 4.52 (1.66) 1 - 7 5 (4 – 6) - - -

Follow-up appointments 4.23 (1.67) 1 - 7 4 (4 – 5.5) 5.6 (1.1) 1 – 7 6.0 (5.0 – 6.0)

Cardiac rehabilitation 4.95 (1.50) 1 - 7 5 (4 – 6) 5.9 (0.9) 1 – 7 (5.7 – 6.6)

* Response option “At home after discharge” was only shown at receptiveness to lifestyle advice.

Table 4. Association of received lifestyle advice and intention to change lifestyle

Univariate 
analysis B

95% CI Multivariate 
analysis B

95% CI

Event-induced LCI-subscale

 Hospitalization (no, yes) 0.62*** 0.23 – 1.0 0.46** 0.06 – 0.87

 Follow-up appointments (no, yes) 0.71*** 0.19 – 1.23 0.59** 0.08 – 1.11

 Cardiac rehabilitation (no, yes) -1.0*** 0.38 – 1.70 0.81** 0.15 – 1.48

 Sum score (received advice 0 – 3 times) 0.43*** 0.23 – 0.63 0.37*** 0.17 – 0.57

General Healthy Lifestyle-subscale

 Hospitalization (no, yes) -0.19 -0.58 – 0.20 -0.13 -0.52 – 0.26

 Follow-up appointments (no, yes) -0.21 -0.73 – 0.32 -0.07 -0.58 – 0.44

 Cardiac rehabilitation (no, yes) -0.84** -1.48 – -0.20 -0.80 -1.43 – -0.17

 Sum score (received advice 0 – 3 times) -0.19 -0.39 – 0.15 -0.15 -0.35 – 0.05

* p < .10 ** p < .05, *** p < .01. Multivariate analysis are adjusted for age, sex, and BMI.

“For whom”: characteristics associated with receptiveness to 
lifestyle advice, sub-study 2
The univariate regression analyses between sociodemographic factors (i.e. age, sex, BMI, 

relationship status, children, migration background, education, employment, previous 

life events) and receptiveness to lifestyle advice, presented in Supplementary Material 

D, revealed that a lower age (B = -0.04, CI = -0.07 - -0.01) and having children (B = 0.80, 

CI = 0.11 – 1.49) was significantly associated with an increased receptiveness to lifestyle 

advice. In the multivariate model, only a lower age (B = -0.05, CI = -0.09 - -0.01) remained 

significantly associated to a higher receptiveness to lifestyle advice. 

5
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DISCUSSION 

The period following an acute cardiac event is often perceived as a “teachable window” 

(TW) for lifestyle change, offering a unique opportunity for timely behavioral advice(20, 21, 

23). However, there remains a lack of clarity regarding when lifestyle advice after a cardiac 

event hospitalization is effective, how patients perceive such advice, and how healthcare 

professionals can best support patients in making lifestyle changes(33). We therefore used 

realist evaluation principles(35) to uncover best practices and optimal timing of lifestyle 

advice from the perspective of cardiac patients. Our findings indicate that patients are 

generally receptive to lifestyle advice across all phases of the cardiac care trajectory, and 

evaluate it positively when offered, suggesting the presence of a potential TW(21). This 

underscores the importance of delivering lifestyle advice at the right moments during 

the cardiac care trajectory. These findings resonate with prior research demonstrating the 

acceptability of advice during potential teachable moments(22, 41-43). 

We additionally discovered that patients who received lifestyle advice demonstrated a 

greater intention to adopt healthy lifestyle changes, particularly when the advice was 

provided at multiple points during the care process. These findings contribute to the 

ongoing conversation surrounding the efficacy of brief lifestyle advice. While they align 

with prior research demonstrating positive outcomes of brief lifestyle advice in secondary 

care(33, 44-46), they stand in contrast to many studies conducted in primary care, where 

such effects have been less pronounced(47). One potential explanation could be that 

patients in a primary care setting may perceive less urgency to act upon the advice, as 

they may lack the heightened receptivity associated with a strong TW. 

Our study revealed important insights into patients’ preferences regarding the manner 

of lifestyle advice, complementing previous research findings. Similar to our findings, 

previous research also underscored the importance of providing clear information on 

healthy diets and practical and feasible tips for modifying daily habits(30, 48, 49). Our 

results reinforce that how healthcare providers present educational content, influences 

engagement with lifestyle change(30, 50). Also, similar to previous research, we found 

that tailoring advice to each patient’s unique identity and context is crucial, as behavior 

changes that align with one’s identity are easier to maintain (51, 52). Therefore, cardiac 

healthcare providers should adopt patient-centered principles, engaging in open 

conversations and collaboratively setting personalized behavior change goals with their 

patients; a strategy linked to improved outcomes(27, 50, 53, 54). Additionally, our finding 

that patient preferred genuine, non-judgmental, and empathetic conversations about 
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cardiac disease management, reiterates previous findings(30, 55). Furthermore, in a review 

towards identifying effective behavioral change techniques, risk communication emerged 

as one of the most effective strategies(56). Similarly, we found that patients prefer raising 

their awareness of how lifestyle impact theirs health. However, the review also highlighted 

the efficacy of self-monitoring of behavior and the use of social support, strategies that 

we did not specifically uncover but are nonetheless valuable to consider. 

Our finding that nearly half of our participants reported not receiving any lifestyle advice 

during their hospital stay or follow-up appointments underscores an important missed 

opportunity. While it is possible that some patients did receive advice but not perceive 

it as such, the relatively low numbers are generally comparable to previous studies in 

cardiometabolic care(28, 57, 58). Additionally, similar instances of missed opportunities 

have been noted in other healthcare settings(59, 60). Considering that patients are most 

receptive during the early recovery phase, possibly due to an increased readiness to regain 

control of their health(48, 61), it is crucial to provide lifestyle advice already in the hospital 

setting. Although receptiveness persisted across all phases, there was a preference for 

receiving lifestyle information during CR, potentially influenced by the majority of advice 

being offered during that period. Patient preferences for the timing of health information 

vary across studies as well(30, 62). 

Our results also indicated that patients perceived lifestyle advice from cardiologists as 

having the greatest self-reported impact, followed by other healthcare professionals 

involved in CR such as dieticians and physiotherapists. These findings align with a 

previous study by O’Higgins et al.(63) and emphasize the crucial role of these physicians 

in providing lifestyle advice during cardiac care. However, differences in the self-reported 

impact across the various healthcare professionals were relatively minor. It is plausible 

that patients’ perceptions of the trustworthiness and knowledgeability of their healthcare 

providers have a greater influence on the impact of lifestyle advice(51). Overall, patients see 

physicians as their primary source of health information and consider it their responsibility 

to offer advice(64). They regard lifestyle advice as an expression of care and responsibility, 

particularly when tailored to their unique life circumstances(65). 

Younger cardiac patients seemed more receptive to lifestyle advice, consistent with Alsaqri 

et al.(61)’s findings. Possibly, younger CVD patients exhibit less healthy lifestyle behaviors 

compared to their older counterparts(66), potentially making them feel more vulnerable 

and motivated to take action to reduce their risks. Interestingly, we found no other 

demographic characteristics significantly linked to receptiveness to lifestyle advice. This 

differs with studies on the acceptability of advice during cancer screening, which identified 

5
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factors such as non-white ethnicity, higher education, and being female as influencing 

higher acceptability(43, 67). Our findings suggest that lifestyle advice should be targeted to 

all patients following a cardiac event, regardless of their sociodemographic characteristics. 

It is worth tailoring the content of advice based on various characteristics, however, as 

patient preferences for the type of health education may differ across various groups(68). 

For instance, younger patients might be more inclined to prefer online education(69, 70). 

The present study had several strengths, including the use of a realist evaluation approach 

that incorporates the patient perspective when seeking to understand how lifestyle advice 

should be delivered(35). Furthermore, the use of both qualitative and quantitative measures 

provide a comprehensive understanding of the subject matter(71). In addition, the study’s 

results have immediate practical implications, with especial relevance to cardiac care 

settings. Several limitations should also be acknowledged. The retrospective nature of the 

study and the use of self-reported data introduce potential recall and self-report biases(72), 

as participants may not accurately remember the content and manner of delivery of 

lifestyle advice, the healthcare provider from whom they received it, or their original 

preferences concerning advice. Additionally, selection bias may have led participants with 

the most interest in lifestyle advice to participate in the study. Furthermore, the study 

did not consider demographic or provider characteristics of healthcare providers, such 

as their age, gender, or years of working experience, which may have impacted patients’ 

willingness to comply with advice. This is a worthwhile subject for future research. Finally, 

the study’s cross-sectional design precludes the determination of the most effective 

approach to sustaining a healthy lifestyle over the longer term. Therefore, future studies 

should employ a prospective approach with objective lifestyle measures to validate these 

findings. 

Conclusion
In conclusion, this study provides useful insights concerning the optimal use of the 

teachable window (TW) that occurs following an acute cardiac event. Cardiac patients 

are open to receiving lifestyle advice throughout their treatment journey, and receiving 

advice at various phases in this journey can have a positive impact on their willingness 

to make healthy lifestyle changes. Healthcare professionals in cardiac care should take 

advantage of the TW by providing feasible, patient-centered, and tailored lifestyle advice 

at the appropriate time to motivate and inspire patients to adopt healthier lifestyle habits. 
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Practice implications
This study has important implications for the timing and delivery of lifestyle advice 

following an acute cardiac event. To optimize impact, lifestyle advice should be initiated 

immediately after hospital admission, preferably by a cardiologist, and continued during 

follow-up appointments and CR. Healthcare providers working in cardiac care may benefit 

from training in effective methods and timing of lifestyle education, with skill training 

known to yield positive results(50). To promote the formation of positive behavioral habits, 

advice should be emphatic, tailored to individual needs and values, and include simple 

and feasible behavioral suggestions(73). Furthermore, understanding patients’ perceptions 

of the causes of their CVD can help healthcare providers enhance their impact. Short 

questionnaires can be utilized to assess perceptions and align advice accordingly. Moreover, 

given that patients tend to underestimate the contribution of modifiable risk factors and 

the discrepancy between the views of physicians and patients concerning risk factors(74), 

patient education about these risk factors may also be valuable. Our study also highlights 

an unfilled need for lifestyle support during the time gap of several weeks between 

hospital discharge and start of CR, a problem identified previously(75). This underscores 

the potential for (eHealth) support interventions during this gap(70, 76, 77). To optimally 

exploit the TW, future studies should investigate barriers and facilitators experienced by 

healthcare providers when providing lifestyle advice in cardiac care, using approaches such 

as the Theoretical Domains Framework(78). Finally, understanding healthcare providers’ 

needs and perceptions of best practices can inform the development of new approaches 

to provide lifestyle advice in the most effective manner. 

5
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Chapter 5

SUPPLEMENTARY MATERIAL 1

The Capri Cardiac Rehabilitation program offers a multidisciplinary approach to provide 

a comprehensive and individualized treatment for patients who are diagnosed with 

cardiovascular disease. The rehabilitation program typically lasts for six till twelve weeks 

and is conducted in an outpatient setting. The program includes exercise training, 

patient education, and psychosocial support, and involves collaboration between various 

healthcare professionals such as cardiologists, nurses, doctors and rehabilitation physicians, 

physiotherapists, dietitians, social workers, psychologists and psychiatrists. The exercise 

training component of the program typically involves supervised exercise sessions, which 

patients can attend twice a week, that combines aerobic, resistance training, and relaxation 

exercises. The patient education component consist of group meetings in which patients 

are informed about cardiovascular disease, its risk factors, and lifestyle modifications that 

may help prevent it. If necessary, participants can participate in treatment programs that 

supports them in lifestyle modification (e.g. smoking cessation, healthy diet) and receive 

individual guidance (e.g. from a social worker or dietician). The psychosocial support 

component of the program provides strategies to help patients cope with the emotional 

and psychological effects of their cardiac event. Patients may receive individual or group 

counseling, stress management techniques, and social support to aid in their recovery.

173055_Brust_BNW-def.indd   180173055_Brust_BNW-def.indd   180 03-07-2024   09:5603-07-2024   09:56



181

Exploring timing and delivery of lifestyle advice following an acute cardiac event hospitalization

SUPPLEMENTARY MATERIAL 2 

Table 1. Example quotes of main theme 1: Lifestyle counseling experiences and needs that facilitate 
patient compliance

Quote nr. Participant Example quote

Subtheme: Clear, practical, and feasible advice

Quote 1 13 That’s one good thing that came out of the whole episode, that conversation 
with the dietician in a sort of lecture hall […] and the girl says “Hey, this is bad for 
you, and that, and that, and that they are allowed to sell it, wow, because it’s so 
bad for you!”

Quote 2 11 Well it’s just because they said it so clearly, “It’s better that you quit smoking”. Well 
okay, then I agreed to stop.

Subtheme: Advice that increases awareness of consequences and 
benefits of lifestyle for personal health

Quote 3 11 You know, as long as you’re fit you think ‘Yeah, it’s all going well’; until this happens 
to you. Okay, you know it’s unhealthy to smoke and then they give you the facts. 
That’s when I said, ‘Okay, I’ll stop right now’.

Quote 4 7 Well, I was already aware of it, of course, that exercise is good for you, but even 
so I am much more conscious of it now. And that it’s important and good for me, 
not in the general sense that people should exercise, but particularly for me in 
this situation, that I have to do my best to stay healthy.

Subtheme: Provision of take-home information brochures after discharge

Quote 5 4 So yes, if you then read the Heart Foundation brochures on what is and what isn’t 
good for you, yes, then you start to think about it. Yes, okay, that’s how it is. And 
if you do it, things will improve a lot, or can improve a lot. It’s of course nice that 
you can look at the information again. Especially when you’ve just left hospital, 
when you’re reading all those leaflets and brochures. That’s when you think, ‘Yes, 
there are things I could still change’.

Quote 6 2 Of course, the hospital occasionally provides information about your eating habits. 
You took that all of that home with you naturally, that entire form with everything 
you can and can’t eat. But I’ve never really been bothered by all of that myself.

Subtheme: Advice fits with theory

Quote 7 11 Yeah, that’s how I look at it now, because it didn’t just happen, so something was 
wrong somewhere. That’s what they said, that was it, a bottleneck, because I had 
that constriction and you don’t have a stent and angioplasty for nothing. And yes, 
that’s why it’s better if you stop smoking. I now think, ‘Okay it’s commonsense; 
I’m going to give it a try’.

Quote 8 3 Interviewer: “And why is it that you wanted to deal with that [stress] now?” Patient: 
“Because I… I really understood the sense of what they were saying. I thought, 
‘Yes, this.. this is the way it is, with everything’.

5

173055_Brust_BNW-def.indd   181173055_Brust_BNW-def.indd   181 03-07-2024   09:5603-07-2024   09:56



182

Chapter 5

Table 2. Example quotes of main theme 2: Personalized lifestyle advice

Quote nr. Participant Example quote

Subtheme: Advice fits with identity, circumstances, or perspective of 
patient

Quote 9 7 Yes, I found it very enjoyable, very good, in line with what I, actually, can manage, 
so I really liked the fact that rehabilitation didn’t focus on your performance, but 
on what’s right for you now and how you can improve. I thought that was a very 
nice approach that they carry out with great care.

Quote 10 7 Yes, it’s actually already partly in my routine, so you’re already doing it, but not in 
a way that you really think about it all the time. No, I just make sure that I also have 
an apple in my lunch box, so to speak, that’s about it. Interviewer: “Why did you 
decide to add that apple to your lunch box?” Patient: “Due to information from 
Cardiac Rehabilitation. I thought ‘Okay, that suits me, I can do that easily enough’.”

Quote 11 3 Sweet has something about it that’s cozy and nice, yes. So yes, that fits with me, I 
enjoy being cozy and sociable. So I’m unhappy that it’s no longer allowed.

Subtheme: Provision of personal feedback about effects of lifestyle 
change

Quote 13 4 Yes, and I want to see what actually comes out of it, you know. Naturally, they 
have the original levels written down, everything is in the computer, they can get 
everything out of there. So now I’m waiting to see what effect it has. It has got to 
have an effect, otherwise it’s pointless. If you change it all.

Quote 14 3 If you say, ‘Hey, your blood pressure is elevated, stop eating licorice’, then I’ll stop 
.. maybe one.. no .. no, I’ll really stop eating licorice. If that’s the issue. Or if butter 
really raises your cholesterol, and amongst all those other things, I don’t use that 
many things that raise cholesterol. Well, then I’m going to choose a low cholesterol 
alternative.
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Table 3. Example quotes of main theme 3: Timing and opportunity to discuss lifestyle

Quote nr. Participant Example quote

Subtheme: Capitalization on patients’ receptiveness or contemplation

Quote 15 4 Zeker ja, van wat zou ik mogelijk fout hebben gedaan, dat ik dan toch in het 
ziekenhuis terecht ben gekomen. Dus ik zocht heel erg naar aanwijzingen van 
heb ik het wel goed gedaan en hoe kan ik het beter doen?

Quote 16 3 Dus ik ben nu van plan, plan he, om me in te lezen en te denken en te vragen wat 
zijn nou van die cholesterolverhogers. […] Ik word absoluut niet gehinderd door 
enige kennis van zaken, dus als de dokter tegen mij zegt van nou dat heb je, dan 
heb ik dat, en wat moet ik dan doen moet ik dat doen dan ga ik dat doen.

Subtheme: Utilization of opportunity to discuss lifestyle during 
hospitalization

Quote 17 13 “Nou me aangeraden, want ik heb het gevraagd toen ik op de operatietafel lag 
van joh, hoe is het met de alcohol. Hij zei, nou 2 glazen mag.”

Quote 18 4 Dat was meteen in het ziekenhuis wel duidelijk gemaakt. Dat ik echt om mezelf 
moet denken. Ze zei ook ja.. die kwam wel binnen, u bent uw hele leven nu echt 
hartpatiënt. Toen dacht ik, ja, ze heeft gelijk. […] Ik heb nooit gerookt, dat is het 
eerste als je binnenkomt in het ziekenhuis dan willen ze een oorzaak zoeken. 
Roken. Nooit gerookt. En drinken, ja.. 2 glaasjes wijn per dag. Nou dat was het ook 
niet. En dus nog even navragen en toen zeiden ze nou u heeft pech gehad. Nou 
ja oké. Maar eh na dit verhaal hebben we wel het eten nog meer aangescherpt.

SUPPLEMENTARY MATERIAL 3 

Table 1. Association of sociodemographic characteristics and receptiveness to lifestyle advice

Univariate 
analysis B

95% CI Multivariate 
analysis B

95% CI

Age -0.04*** -0.07 - -0.01 -0.05** -0.09 - -0.01

Gender (male, female) -0.34 -0.97 – 0.30 -0.39 -1.09 – 0.32

BMI 0.04 -0.02 – 0.10 0.01 -0.06 – 0.08

Relationship status (yes, no) -0.11 -0.79 – 0.58 -0.18 -0.88 – 0.53

Children (yes, no) -0.80** -1.49 – -0.11 -0.53 -1.31 – 0.25

Migration background (yes, no) -0.04 -0.94 – 0.86 -0.10 -1.06 – 0.86

Education dummy low -0.35 -0.98 – 0.27 -0.11 -0.82 – 0.60

Education dummy middle 0.18 -0.42 – 0.78 -0.01 -0.69 – 0.68

Employment (yes, no) -0.17 -0.73 – 0.40 0.46 -0.27 – 1.19

Previous life events 0.0 -0.13 – 0.14 -0.04 -0.19 – 0.10

* p < .10 ** p < .05, *** p < .01. In the multivariate analysis, all sociodemographic characteristics are included in 
the model using an enter selection strategy.
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