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ABSTRACT
Objectives Knowledge on information needs in 
cardiac rehabilitation (CR) patients is scarce. This study 
investigates determinants of information needs in patients 
with coronary artery disease (CAD).
Design Prospective observational study.
Participants A total of 259 patients participated.
Setting CR centre serving a general hospital in The 
Netherlands.
Methods Patients with a coronary event and/or 
revascularisation referred for CR completed questionnaires 
assessing their level of information needs with respect 
to nutrition, physical activity, smoking, medication use 
and psychological well- being, and potential determinants 
of information needs (sociodemographic characteristics, 
health literacy, illness perceptions, anxiety, depression, 
Type D personality and quality of life).
Results The majority (63%) of patients indicated a 
need for information on at least one of the four topics 
(nutrition, physical activity, medication use, psychological 
well- being), with considerable inter- individual variation. 
Female sex, being employed, higher socioeconomic status, 
higher levels of anxiety and higher illness perception were 
associated with higher information needs on specific 
topics.
Conclusions The majority of CR patients with CAD 
have a need for information, with considerable inter- 
individual variability. Several demographic, socioeconomic 
and psychosocial characteristics were related to their 
preference for information topics. These results underline 
the need for personalised information strategies in patients 
undergoing CR.

INTRODUCTION
Multidisciplinary cardiac rehabilitation (CR) 
reduces morbidity and mortality and increases 
quality of life in cardiac patients.1 Lifestyle 
educational interventions have become an 
integral part of CR,2 and the provision of 
information about lifestyle and risk factors 
is an important aspect in reducing the risk 
of new or recurring cardiovascular disease.3 
In general, adequate education can lead to 
an improvement of self- efficacy, satisfaction 

and health- promoting behaviours.4 However, 
information on lifestyle behaviour provided 
in educational interventions often does not 
meet the needs of the individual patient.5 
Whereas personalised education has been 
shown to improve medication compliance,6 
lifestyle behaviour,7 8 patient satisfaction, 
mood and perception of disease control,9 
information that is not tailored to the indi-
vidual patient information needs reduces the 
effectiveness of educational interventions.10

In order to individually tailor lifestyle 
education programmes in the CR setting, it 
is crucial to know how sociodemographic, 
disease characteristics, health literacy and 
psychological characteristics influence 
patient information needs. For example, 
previous research has shown that negative 
emotions related to cardiac disease and 
anxiety are associated with higher informa-
tion needs.11 12 Yet, research on the influence 
of other psychosocial characteristics, sociode-
mographic factors, disease characteristics and 
health literacy on information needs in the 
CR setting is scarce.

The present study aims to investigate the 
variability in information needs regarding 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ The study evaluated a broad range of potential pre-
dictors of information needs in patients entering 
cardiac rehabilitation (CR).

 ⇒ The study was conducted in a large patient cohort 
representative of the population entering CR in The 
Netherlands.

 ⇒ Selection bias may have occurred, possibly leading 
to lower study participation in patients with limited 
(health) literacy.

 ⇒ In the years after study completion, patients may 
have become more familiar with acquiring (health) 
information through digital resources, possibly influ-
encing the interpretation of study results.
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lifestyle behaviours among patients entering a CR 
programme after myocardial infarction (MI) or coronary 
revascularisation, and to evaluate whether sociodemo-
graphic characteristics, disease characteristics, psycho-
social characteristics and health literacy can be used to 
predict information needs and information seeking 
behaviour.

METHODS
Design
This study was designed as a prospective observational 
study in patients who participated in the CR programme 
at Máxima Medical Center (MMC), Eindhoven, The 
Netherlands. For the present analyses cross- sectional data 
were used, collected in consecutive patients prior to the 
start of CR.

Study sample and data collection
Patients who were eligible for CR for the first time due 
to a non- ST segment elevation myocardial infarction 
or ST- segment elevation myocardial infarction and/or 
percutaneous coronary intervention (PCI) or coronary 
artery bypass grafting (CABG) were invited to partici-
pate in the study. Exclusion criteria were: insufficient 
Dutch language skills, heart failure with reduced ejec-
tion fraction (ie, left ventricular ejection fraction (LVEF) 
<40% and New York Heart Association functional class II, 
III or IV) and recent treatment for psychiatric illness.

Before starting CR (ie, <2 weeks after hospital 
discharge), all patients were asked to complete question-
naires about information needs and potential determi-
nants of information needs: sociodemographic, health 
literacy, internet use and psychological characteristics. 
Disease characteristics were extracted from the electronic 
patient records.

CR programme
Following the current Dutch CR guideline,13 patients 
entering outpatient CR were offered an individual-
ised comprehensive multi- disciplinary rehabilitation 
programme with a typical duration of 6–12 weeks, 
consisting of one or more group based therapies (educa-
tion, exercise training, relaxation therapy and lifestyle 
modification therapy) supplemented by individual 
counselling when indicated (eg, by a psychologist, 
dietician). Education in CR is usually organised in four 
group sessions provided by a cardiologist, a dietician, a 
psychologist and a sports doctor.14 To personalise the CR 
programme, participants were counselled to formulate 
personal lifestyle goals based on the SMART principle 
(Specific, Measurable, Achievable, Realistic and rele-
vant, and Timed).15 An advanced nurse practitioner 
monitored each individual patient’s progress, with a 
final assessment and consultation taking place after 3 
months.

Information needs
Information needs regarding the following topics were 
evaluated: risk behaviour (ie, nutrition, physical activity 
and smoking), medication use and psychological well- 
being. For each topic, patients were asked for their pref-
erence to receive information (‘yes’ or ‘no’).

Determinants of information needs
Sociodemographic characteristics
The following sociodemographic items were assessed: 
age, sex, marital status, country of birth, educational 
level and employment. Regarding educational level, 
patients were categorised as either ‘not highly educated’ 
or ‘highly educated’ (highly educated being defined as 
having completed academic or professional education at 
the equivalent of a bachelor degree level, or higher).

Health literacy and internet use
Health literacy was evaluated using the Dutch version 
of the Set of Brief Screening Questions.16 This ques-
tionnaire consists of three questions about reading and 
understanding medical information. Responses were 
scored on a 5- point Likert scale from 0 to 4.17 To assess 
patients’ reasons for internet use, a questionnaire was 
developed for the purposes of this study with seven topics 
adapted from previously used questionnaires on internet 
use for health- related information seekings.18 19 Patients 
were asked whether they had used internet to search for 
medical information about their own or someone else’s 
health.

Psychological characteristics
The Hospital Anxiety and Depression Scale20 was used to 
assess the degree of anxiety and depressive symptoms.21 
This scale has good psychometric properties (Cronbach’s 
alpha=0.89 and 0.83 for the anxiety and depression 
subscales), is commonly used in clinical settings and has 
been validated in cardiac populations.22

Because anxiety and depression might change over 
time, we also assessed stable personality traits relevant 
to these factors (ie, Type D personality). Type D person-
ality was evaluated using the DS14, a 14- item question-
naire with two subscales: social inhibition and negative 
affectivity.23

Quality of life was evaluated using the Short Form 36 
questionnaire,24 consisting of a generic tool of 36 items 
grouped into nine health- related aspects of patients’ lives. 
This scale has good psychometric properties and provides 
an index of general health- related quality of life,24 with 
reference values being available for patients with isch-
aemic heart disease.25

The Brief Illness Perception Questionnaire was used to 
assess illness perceptions during CR. It consists of eight 
questions that are scored on a 0–10 response scale. An 
additional question is placed at the end in which the 
patient has to name three causal factors related to his 
heart disease.26
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Disease characteristics
We collected data from electronic patient records, 
including entry diagnosis (primary reason for referral 
to CR: MI, PCI or CABG), relevant comorbidities (ie, 
chronic obstructive pulmonary disease, cerebrovascular 
disease, hypertension, diabetes mellitus, hypercholes-
terolaemia, peripheral vascular disease) and LVEF. Body 
weight was measured in kilograms (kg) and used to calcu-
late body mass index (BMI, kg/m2). Based on the interna-
tional WHO guidelines, BMI was categorised as: normal 
weight (18.5–24.9 kg/m2), preobesity (25–29.9 kg/m2) 
and obesity (≥ 30kg/m2).27

Statistical analysis
Patient characteristics are described as frequencies/
percentages for categorical variables, and as mean±SD 
for continuous normally distributed variables (as eval-
uated by the Shapiro- Wilk test) or median and IQR for 
non- normally distributed variables. To compare groups, 
χ2 tests were used for categorical variables, indepen-
dent sample t- tests for normally distributed continuous 
variables and Mann- Whitney U tests for non- normally 
distributed continuous variables. The Phi coefficient was 
additionally exploited to quantify the strength of the asso-
ciations between pairs of questionnaire items (ie, infor-
mation needs).

Multivariable logistic regression analyses with logit 
link function were performed per topic (ie, nutrition, 
physical activity, smoking, medication use and psycho-
logical well- being) to analyse potentially associated 
factors for each topic of information needs. Due to 
the large amount of predictors, we adopted a two- step 
approach. First, we identified significant predictors for 
each information need. Explanatory variables with p 
value ≤0.1 were taken into account in further analyses. 
Second, these explanatory variables were included in a 
multivariable model for each topic separately. A back-
ward elimination, based on likelihood ratio test, was 
used per topic for the selection of the relevant predic-
tors. Variables with p value >0.10 were removed from 
the model, starting from the least significant effect. 
The percentage of accuracy in classification was used 
as a measure of the goodness of fit. The percentage of 
accuracy was calculated as the proportion of patients 
for which the predicted response coincided with a 
negative answer to the questionnaire item (ie, infor-
mation need). Moreover, the Hosmer- Lemeshow test,28 
at a fixed significance level of 0.05, was used as addi-
tional measure of goodness- of- fit. Finally, the model was 
tested with an area under the receiver operating char-
acteristic (AUROC) curve. The statistical analyses were 
performed using the SPSS software (IBM, V.24.0).

Patient and public involvement
No patients were involved in the study design, conduct, 
evaluation or dissemination.

RESULTS
Patient characteristics
Table 1 summarises the patient characteristics. A total 
of 259 patients were included between December 2011 
and June 2013. The mean age was 65 years and 76% of 
the study sample was male. The level of education was 
high in 19% of participants, 51% were of relatively low 
socioeconomical status and 82% had a partner/spouse. 
Among the 259 participants, 58% was diagnosed with MI 
and 63% was treated with PCI prior to CR. Cardiovascular 
risk factors were common: 67% of the patients had a BMI 
>25 kg/m2, 51% had hypertension, 19% had hypercholes-
terolaemia, 7% had peripheral vascular disease and 12% 
had diabetes mellitus.

Of all patients, 108 (42%) used internet to find infor-
mation about their health and more than half (56%) 
indicated that they wanted to receive as much informa-
tion as possible.

Variability of information needs in patients undergoing CR
Figure 1 shows the distribution (histogram) of the amount 
of information items needed by the interviewed patients: 
89 patients (36%) did not need any kind of information, 
whereas 64% of the respondents indicated a need for 
further information about at least one of these topics. 
Only 3% had information needs on all four topics.

Table 2 presents the Phi coefficients associated with 
the need of smoking information and demonstrates that 
this item correlates very poorly with the others, that share 
instead moderate association sizes; that is, patients with 
information needs about nutrition also had information 
needs about physical activity and psychological well- 
being, patients with information needs about physical 
activity also had more information needs about medica-
tion use and nutrition. Patients with information needs 
on physical activity had the highest information needs 
with respect to medication.

Variables associated with information needs
Tables 3 and 4 show sociodemographic, disease- related 
and psychosocial characteristics, which are broken 
down by information needs for different topics of health 
behaviour. Patients are divided into two groups based on 
the need (yes/no) for information per topic. For all the 
topics, the majority of the patients did not need infor-
mation on that specific subject. Information needs on 
the topic ‘smoking’ was not included in the regression 
analysis because of the large number of missing data and 
the untreatable unbalance between the two subgroups 
(7 vs 246). For all the topics, we set up each model for 
predicting the probability of requiring no information 
about the inspected item.

Multivariate analyses examining correlates of information 
needs
In the multivariable logistic regression analysis, we eval-
uated which factors were independently associated with 
information needs. Separate models were examined 
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for each of the topics of information needs nutrition, 
physical activity, medication use and psychological well- 
being (smoking was not further analysed in multivariable 
models because of the small number of patients with 
current smoking status: n=7 out of 253).

Needs for information about nutrition
Multivariate analysis with backward removal of non- 
significant covariates showed that out of the 26 variables 
that displayed a bivariate association with nutrition- 
related information needs, educational level, ethnicity, 
subscales of illness perception and quality of life were 
independently related with information needs regarding 
nutrition. Specifically, a lower educational level and 
lower quality of life were associated with a lower need for 
information. Using this model, the absence of nutrition- 
related information needs could be predicted in 90.4% of 

Table 1 Patient characteristics

Number of patients, n 259

Sociodemographic characteristics

Age, mean, SD 65±10

Sex, n (%)

  Male 198 (76)

  Female 61 (24)

Relationship status, n (%)

  Relationship 212 (82)

  No relationship 47 (18)

Children, n (%) 227 (88)

Education, n (%)

  Not highly educated 203 (78)

  Highly educated* 50 (19)

Employment, n (%)

  Employed, working 46 (18)

  Employed, not yet returned to work 71 (27)

  Unemployed 133 (51)

Ethnic group, n (%)

  Northern European descent 247 (95)

  Other 8 (3)

Disease characteristics

Diagnosed myocardial infarction, n (%) 176 (58)

Treatment, n (%)

  Medication 22 (9)

  PCI 163 (63)

  CABG 71 (27)

  Other† 2 (1)

Medication, n (%)

  Beta blockers 230 (89)

  ACE inhibitors 191 (74)

  Nitrates 105 (41)

  Calcium antagonists 60 (23)

LVEF<40%, n (%) 13 (5)

Comorbidities, n (%)

  COPD 19 (7)

  Cerebrovascular disease 9 (4)

  Hypertension 86 (33)

  Diabetes mellitus 32 (12)

  Hypercholesterolaemia 49 (19)

  Peripheral vascular disease 17 (7)

Smoking, n (%) 19 (7)

BMI, med (IQR) kg/m2 26 (24–29)

BMI categories, n (%)

  <25 kg/m2 87 (34)

  25–30 kg/m2 121 (47)

  >30 kg/m2 51 (20)

Continued

Internet use

Per topic, n (%)

  Diet 76 (29)

  Physical activity 97 (38)

  Smoking 7 (3)

  Psychological well- being 66 (26)

  Medication 75 (29)

Internet users, n (%) 108 (42)

Patient characteristics are described with mean±SD for normally 
distributed continuous variables (evaluated by the Shapiro- Wilk 
test); median and IQR for non- normally distributed continuous 
variables and frequencies with percentages for categorical 
variables.
*Highly educated represents highest degree level, highest 
professional education or university.
†Treatment other, a combination of a PCI and CABG or a heart 
valve replacement.
BMI, body mass index; CABG, coronary artery bypass grafting; 
COPD, chronic obstructive pulmonary disease; LVEF, left 
ventricular ejection fraction; PCI, percutaneous coronary 
intervention.

Table 1 Continued

Figure 1 Distribution of the amount of topics on which 
patients needed information.
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cases with a good model fit and an AUC of the ROC curve 
of 0.73 (95% CI 0.67 to 0.80) (table 5).

Needs for information about physical activity
A parallel approach was used to evaluate independent 
predictors of the need for information regarding phys-
ical activity. As shown in table 5, a higher illness percep-
tion and no internet use were independently related to a 
higher need for information on physical activity. Correct 
prediction of no information need was estimated at 
71.7%. The Hosmer and Lemeshow test could not reject 
the null hypothesis of good fit of the proposed model. 
The AUC of the ROC curve was 0.61 (95% CI 0.53 to 
0.69) (table 5).

Needs for information about psychological well-being
Women were more likely (OR 2.61) to have need for 
information on psychological well- being than men. Also, 
higher anxiety levels were associated with higher informa-
tion needs on psychological well- being. Whereas higher 
illness perception with regard to ‘physical complaints’ 
and negative affectivity were associated with lower infor-
mation needs, higher illness perception in emotional 
response was associated with a greater need for infor-
mation. Correct prediction of no information needs was 
92.8%. with a good fit for the proposed model and an 
AUC of the ROC of 0.92 (0.87 to 0.97) (table 5).

Needs for information about medication use
A higher sum of comorbidities was associated with lower 
information needs on medication. Employed patients 
were more likely to need information than those who were 
not employed (OR of 2.65 for employed patients and 1.32 
for employed patients not yet returned to work). Correct 
prediction of no information needs was calculated 94.2% 
with a good model fit and an AUC of the ROC curve of 
0.63 (0.56 to 0.71) (table 5).

DISCUSSION AND CONCLUSION
Discussion
This study investigated the variation in and potential 
determinants of information needs on lifestyle behaviour 
and medication use in CR patients with coronary artery 
disease (CAD). We showed that the majority of patients 
(63%) indicated a need for information on at least one 
of the topics with considerable inter- individual varia-
tion. Demographic, socioeconomic and psychosocial 

characteristics were related to the preference for specific 
information topics, underlining the need for person-
alised education strategies in CR programmes.

In this study, we evaluated patients’ information needs 
with respect to different topics. Although a minority had 
information needs on more than one topic, most patients 
expressed information needs on either nutrition, phys-
ical activity, medication use or psychological well- being. 
Correlation analysis revealed that an overlap in infor-
mation needs was observed most frequently for the 
combinations physical activity- medication and physical 
activity- nutrition. In line with these findings, Drenowatz 
et al29 also showed an independent association between 
information needs on nutrition and physical activity. 
Although research on specific information needs in 
patients referred for CR is limited, recent studies have 
analysed general information needs among patients with 
MI, PCI or CABG.30 31 In accordance with our findings, 
information needs were generally high with a decline 
over time, highlighting the need for structuring of educa-
tional programmes based on individual and evolving 
information needs.

Disease characteristics were not associated with infor-
mation needs in the present study, but several demo-
graphic factors were evidently related to information 
needs. Importantly, we observed that women were more 
likely to have information needs regarding nutrition and 
psychological well- being than men. Although the role of 
sex and gender in medical information needs is largely 
unexplored, it has been shown previously, in line with 
our results, that women have higher information needs 
than men, possibly due to a more proactive attitude and 
engagement in seeking health- related issues.31 Although 
the reason for this finding is not well established, an 
explanation may be that women have a stronger social 
motive and they often experience greater enjoyment in 
health- related information searches, explained by social 
role interpretations.32 Other demographic factors that 
were indicative for information needs were educational 
level and employment status, with highly educated and 
employed patients being more likely to have a need for 
information on medication. In contrast, Greco et al31 
observed lower information needs about pharmaco-
logical treatments in patients with CAD. Although the 
number of participants was comparable to our study, 
the mean age was lower (57 vs 65 years), fewer people 
were married (71% vs 82%), people were more often 

Table 2 Phi correlation matrix of the information needs

Information need Nutrition Physical activity Smoking Psychological well- being Medication use

Nutrition 1

Physical activity 0.31 1

Smoking 0.15 0.02 1

Psychological well- being 0.23 0.19 −0.04 1

Medication use 0.13 0.33 0.00 0.10 1
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highly educated (51% vs 19%) and mainly employed 
(58% vs 45%). A possible explanation for the discrep-
ancy with our study may therefore be that these younger 
participants with a higher education, income and better 
self- reported general and mental health status, were 
more active consumers and more likely to seek and use 
health information themselves than the participants in 
the present study.33 Although research in the relation 
between employment/socioeconomic status and infor-
mation needs on nutrition is scarce, the same explanation 
may account for higher information needs on nutrition 
in this specific group. Therefore, we recommend that in 

addition to sex and gender, educational level and employ-
ment status should be taken into account in the design of 
personalised education programmes.

Our results revealed that several psychosocial character-
istics were related to specific information needs. Patients 
with higher anxiety levels showed higher levels of infor-
mation needs on psychological well- being. Also, patients 
with higher scores on Type D personality subscales (nega-
tive affectivity and social inhibition), had lower informa-
tion needs on psychological well- being. It is generally 
known that Type D personality is associated with poor 
mental health problems and an unhealthy lifestyle.21 34 35 

Table 5 Predictors for information need in the multivariable logistic model after backward elimination

Topic Variable B SE Wald stat P value OR 95% CI ratio

Nutrition Education

  Highly educated −1.10 0.54 4.19 0.041 0.33 0.12 to 0.95

  Not highly educated (ref) – – – – – –

Ethnic group

   Other −2.40 1.46 2.69 0.10* 0.09 0.01 to 1.60

   Dutch (ref) – – – – – –

Illness perception—consequences 0.22 0.09 6.69 0.010 1.25 1.06 to 1.48

Illness perception—treatment control 0.24 0.12 4.46 0.035 1.28 1.02 to 1.60

Illness perception—comprehensibility −0.20 0.09 5.17 0.023 0.82 0.69 to 0.97

Quality of life—general health −0.02 0.01 3.90 0.048 0.98 0.97 to 1.00

Perception

Intercept 0.63 1.80 0.14 0.726 1.87

Physical activity Illness perception concern 0.10 0.05 3.22 0.073* 1.11 0.99 to 1.24

Internet use

  Yes (ref) – – – –

  No 0.73 0.31 5.73 0.017 2.08 1.14 to 3.79

Intercept −1.93 0.66 8.69 0.003 0.15

Psychological well- 
being

Gender

  Male (ref) – – – –

  Female 0.96 0.53 3.23 0.072* 2.61 0.92 to 7.41

Anxiety 0.27 0.09 8.76 0.003 1.31 1.10 to 1.57

Illness perception—identity −0.31 0.13 5.36 0.021 0.73 0.56 to 0.95

Illness perception—emotions 0.83 0.17 23.75 0.000 2.28 1.64 to 3.18

Negative affectivity −0.13 0.06 4.41 0.036 0.88 0.78 to 0.99

Quality of life—bodily pain −0.3 0.01 7.78 0.005 0.97 0.95 to 0.99

Intercept −2.57 1.11 5.32 0.021 0.08

Medication Sum of comorbidities −0.38 0.17 4.96 0.026 0.69 0.49 to 0.96

Employed 7.07 0.29

  Employed, working 0.98 0.37 7.06 0.008 2.65 1.29 to 5.45

  Employed, not yet returned to work 0.28 0.33 0.68 0.408 1.32 0.69 to 2.54

  Unemployed (ref) – – – – – –

Intercept −0.86 0.24 12.41 0.000 0.43

B denotes the estimated coefficient in the logit scale.
*Not- significant variables (p>0.05) were kept in the model according to the improved prediction accuracy determined by backward 
elimination.
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Other studies also reported the need to include psycho-
social factors in the identification of patients at risk for 
cardiac events.36 The present data suggest that psycholog-
ical factors are related to the way cardiac patients perceive 
the need for information and education with regard to 
cardiovascular risk factors. These factors may be useful 
in the development of tailored interventions for cardiac 
patients.24 29 In addition to anxiety and personality traits, 
we found that health literacy also was an important deter-
minant of information needs. In our study, patients with 
higher illness perception in several domains (conse-
quences, treatment control, emotions), showed higher 
information needs. In particular, a strong positive rela-
tion was observed between illness perceptions on the 
emotional domain and information needs on psycho-
logical well- being. In conclusion, this study showed that 
anxiety, illness perception and personality traits are 
important factors to take into account in the design of 
education programmes.

Strengths and limitations
This study was one of the first evaluating the influence of 
sociodemographic factors, health literacy, disease charac-
teristics and psychological characteristics on information 
needs of patients entering CR. The study was conducted 
in a large patient cohort that is representative of the popu-
lation entering CR in The Netherlands, with a mean age 
of 65 years, the majority of patients being male, and most 
patients having undergone a cardiac intervention (either 
PCI or CABG).29 36 37 The relatively large sample size 
(n=259) is a strength of this study, but selection bias may 
have occurred since patients with limited (health) literacy 
may have had more difficulties in completing question-
naires and were therefore less likely to participate in the 
study. This limitation may have caused an overestimation 
of health literacy in the present study.

Another limitation is the gap between the period of 
data collection (2011–2013) and the presentation of study 
results, which was mainly due to logistical and personnel- 
related reasons. In the years after data collection, the need 
for information may have changed because of an increase 
in patients’ possibilities and skills for gaining (health) 
information through digital resources, especially after the 
COVID- 19 pandemic. In 2011, 94% of Dutch households 
already had an internet connection,38 but regular internet 
use has since increased in the general Dutch population, 
including people aged 65 years or older,39 which should 
be considered when interpreting our study results.

Finally, the cross- sectional design of the analysis 
interferes with causal inferences that can be made. For 
example, it is possible that people who have a high need 
for information will become more anxious if such infor-
mation is not available. Although this ‘reverse pathway’ 
is less likely for the observed association with personality 
traits, future longitudinal studies and clinical trials are 
needed to improve our understanding of the observed 
associations.

Current and future implications
Based on our results, the development and implemen-
tation of personalised—instead of ‘one size fits all’—
educational programmes seems essential. It is expected 
that information needs in general will expand due to 
an increase in patients’ possibilities and skills to collect 
(health) information digitally via internet and other 
sources. In addition, digital solutions, including smart-
phone applications, smart watches and (wearable) 
devices (eg, activity/sleep trackers, blood pressure moni-
tors and glucose sensors; whether or not connected to 
online applications) increasingly dominate the process 
in which we gain and seek (health) information. Future 
research should not only aim at increased understanding 
of differences in information need, but should also eval-
uate how technological advances can be implemented in 
health educational programmes, the ultimate goal being 
to design and implement data- driven personalised educa-
tion strategies.

Conclusion
We demonstrated that information needs in CR patients 
are generally high, but vary with respect to specific infor-
mation topics. Female sex, being employed, higher socio-
economic status, higher levels of anxiety and higher 
illness perception were associated with higher informa-
tion needs on specific topics. These results underline the 
need for personalised information strategies in patients 
undergoing CR.
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