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PHYSICAL ACTIVITY AND SEDENTARY BEHAVIOUR CHANGES DURING AND
AFTER CARDIAC REHABILITATION: CAN PATIENTS BE CLUSTERED?
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Objective: To identify clusters of patients according
to changes in their physical behaviour during and
after cardiac rehabilitation, and to predict cluster
membership.

Methods: The study included 533 patients (mean
age 57.9 years; 18.2% females) with a recent acute
coronary syndrome who participated in a 12-week
multi-disciplinary cardiac rehabilitation programme,
within a cohort study design. Physical behaviour
(light physical activity, moderate-to vigorous phy-
sical activity, step count, and sedentary behaviour)
was measured using accelerometry at 4 time-
points. To identify clusters of patients according
to changes in physical behaviour during and after
cardiac rehabilitation, latent class trajectory model-
ling was applied. Baseline factors to predict clus-
ter membership were assessed using multinomial
logistic regression.

Results: During and after cardiac rehabilitation,
3 separate clusters were identified for all 4 phy-
sical behaviour outcomes: patients with steady
levels (comprising 68-83% of the patients), and
improving (6-21%) or deteriorating (4-23%)
levels. Main predictor for membership to a spe-
cific cluster was baseline physical behaviour.
Patients with higher starting physical behaviour
were more likely to be a member of clusters with
deteriorating levels.

Conclusion: Separate clusters of physical behaviour
changes during and after cardiac rehabilitation
could be identified. Clusters were mainly distinguis-
hed by baseline physical behaviour level.

Key words: acute coronary syndrome; sedentary behaviour;
physical activity; step count; cardiac rehabilitation; latent
class trajectory models.
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(LAY ABSTRACT A
Physical behaviour is a construct including both physical
activity and sedentary behaviour. Healthy levels of phy-
sical behaviour are important for cardiac patients. Car-
diac rehabilitation programs are designed to promote a
heart-healthy lifestyle for this group. Nevertheless, not
all patients perform sufficient physical activity after car-
diac rehabilitation. It is important to identify patients at
risk for disappointing physical behaviour outcomes at an
early stage to provide additional care. Outcomes of the
current study show that cardiac patients can be cluste-
red according to their change in physical behavior during
and after cardiac rehabilitation. The majority showed
steady levels and no improvements, but we could also
identify groups of patients with improving and deteriora-
ting levels. Patients with higher starting physical activity
levels or low sedentary behaviour levels were more li-
kely to be a member of clusters with deteriorating levels.
\These patients could benefit of additional interventions./

hysical behaviour is a construct that includes the
distinct aspects physical activity (PA) and sedentary
behaviour (1). An individual may have an active lifestyle
during their leisure time in combination with a sedentary
lifestyle at other times of the day. Studies have shown that
higher PA levels are related to a more favourable cardio-
vascular risk profile and lower cardiac mortality (2, 3),
whereas sedentary behaviour is an important predictor
of long-term all-cause and cardiovascular mortality (4).
Cardiac rehabilitation (CR) programmes are designed
to improve physical and psychosocial functioning of
patients with established heart disease and to promote
a heart-healthy lifestyle, in order to prevent (recur-
rent) life-threatening cardiovascular events. Previous
meta-analyses in patients with heart diseases have
reported some improvements in moderate-to-vigorous
PA (MVPA) and sedentary behaviour during and after
CR, but the effects were only moderate (5, 6). Individual
changes might diverge from this “average”: some patients
might be more successful than others in implementing
and maintaining behaviour changes. For example, a
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previous study described distinct clusters of CR patients
in relation to the number of steps per day in the period
after participation in CR (7). These findings advocate
a personalized approach to CR. Nevertheless, more
information is needed on individual changes in other
physical behaviour outcomes, such as MVPA and seden-
tary behaviour, both during and after CR.

We recently completed the OPTICARE randomized
controlled trial on CR lifestyle strategies in patients
who had recently experienced an acute coronary syn-
drome (8). On average, only slight improvements in
physical behaviour measures were observed. However,
there were considerable variations between patients.
The aim of the current study is to explore distinct clus-
ters of patients according to changes in multiple aspects
of physical behaviour during and after CR, and to study
potential predictors of cluster membership. Separate
analyses were performed for the time period during
CR and the time period after CR. Separating these time
periods will provide valuable information for daily
practice. Outcomes will provide information on which
subgroups need additional interventions during CR and
which subgroups need additional interventions in the
period after completion of CR. This analysis might
help to further define a personalized approach to CR.

METHODS

Patients and treatment

The design of OPTICARE has been described in detail
(9). Briefly, patients > 18 years old with recent acute
coronary syndrome who were referred to CR between
September 2011 and August 2014 were invited to par-
ticipate. Exclusion criteria were insufficient proficiency
in Dutch, and severe physical or cognitive impairments
that could limit CR participation. Participants were ran-
domizedina 1:1:1 ratio to 1 of the following 3 trial arms:

1. CR-only: standard CR according to the guidelines
(10) for a duration of 3 months comprising 2
group exercise sessions per week of 75 min each.
Educational sessions and counselling on a heart-
healthy lifestyle were provided when necessary.

2. CR + F: during the 3-month CR period 3 additional
face-to-face group PA counselling sessions were
provided. After the CR period, a 9-month after-
care programme, consisting of 3 face-to-face group
sessions focussing on maintaining a heart-healthy
lifestyle, was offered.

3. CR + T: participants followed a standard CR
programme. After the CR period, a 9-month telephonic
after-care programme was offered, consisting of 5-6
individual telephone coaching sessions focussing on
maintaining a heart-healthy lifestyle.

Changes in activity during and after cardiac rehabilitation

p. 2 of 10

The study protocol was approved by the Institutional
Review Board of Erasmus Medical Centre in Rotter-
dam (MEC-2010-391). Written informed consent was
provided by all patients. OPTICARE is registered at
clinicaltrials.gov (NCT01395095).

No clinically relevant differences in CR outcomes
were found between the OPTICARE trial arms. In
the long term, participants in the 3 arms reached the
same PA levels and in the short term small differences
were found in favour of CR + F only for step count
(8). Therefore, for the current analysis, the trial arms
were pooled.

Physical behaviour measures

Physical behaviour measures were taken at 4 time-
points: at start of CR (TO0), at completion of standard
CR (3 months after start, T3), and at 12 months (T12)
and 18 months (T18) after start (8).

Physical behaviour was measured with a tri-axial
accelerometer ActiGraph GT3x (ActiGraph LLC,
Pensacola, FL, USA). Participants were asked to wear
the ActiGraph for 8 consecutive days during waking
hours. Data was sampled at 30 Hz and accelerations
in 3 axes (vertical, horizontal and perpendicular axes)
were summarized and converted into activity counts
and steps (11). Step count data were further processed
using Actilife software. Activity counts were sum-
marized over 15-s intervals (epochs) using Matlab
(version R2011b, Mathworks, Natick, MA, USA).
After subtraction of non-wear time (defined as a mini-
mum of 60 min of consecutive zeros, reflecting no
movement), each 15-s epoch was categorized as MVPA
for activities of > 672.5 counts, light physical activity
(LPA) for activities of > 37.5 and < 672.5 counts, and
sedentary behaviour for activities < 37.5 counts (12,
13). Data were only included in the analysis when the
participant wore the Actigraph for at least 4 days with
aminimum of 660 min/day. MVPA, LPA and sedentary
behaviour were expressed as percentage of wear time,
and step count was expressed as mean steps per min
wear time. For all 4 physical behaviour measures there
was no relevant deviation from the normal distribution.

Predictor variables: baseline, psychosocial and
lifestyle factors
Baseline characteristics. Data about sex and age were
collected from medical charts. Marital status (partner
Y/N) and education (high, intermediate, low) was
collected with a self-designed questionnaire. Days of
hospitalization and trial treatment assignment was also
taken into account as predictor variable.
Psychosocial factors. These included anxiety and
depression, assessed with the Hospital Anxiety and
Depression Scale (HADS) questionnaire (14), fatigue,
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assessed with the Fatigue Severity Scale (FSS) (15,
16) and self-efficacy, assessed with the General
Self-Efficacy scale (17). These predictors were col-
lected at start of CR (TO, as predictor for the CR
clusters) and at completion of CR (T3, as predictor
for the post-CR clusters).

Lifestyle factors. These included body mass index
(BMI) in kg/m?, smoking status (Y/N), distance at
the 6-min walk test (6MWT) as a measure of aerobic
fitness and baseline levels of physical behaviour.
These predictors were collected at start of CR (TO, as
predictor for the CR clusters) and at completion of CR
(T3, as predictor for the post-CR clusters).

Statistical analysis

Patients who completed CR (minimum attendance 75%
of CR sessions (18)) and who had a physical behaviour
measurement at least at TO (for the “CR” cluster ana-
lysis) or T3 (for the “post-CR” cluster analysis) were in-
cluded in the analysis (see Fig. 1). Latent class trajectory
modelling (LCTM) is a statistical analysis technique to
identify more or less homogenous categories of patients
in heterogeneous populations (19). LCTM was applied
to identify clusters of participants according to their
changes in 4 physical behaviour outcomes: MVPA,
LPA, steps and sedentary behaviour. For each physical
behaviour outcome, 2 analyses were performed: 1 focu-
sing on changes “during CR” (AT0-T3) and 1 focusing
on changes “post-CR” (AT3-T12-T18). The LCMM
analysis package (see below) can handle missing values,
and does not drop cases with incomplete follow-up.
With respect to all 4 considered physical behaviour
outcomes, a maximum of 5 clusters (or classes) were
considered. In our data, it appeared that clustering into
3 classes (during CR as well as post-CR) resulted in the

OPTICARE trial patients who
were included in accelerometry
measurements
N=731

Did not have accelerometer
measurement at TO or T3:
N=132

Patients who had an
accelerometry measurement at
TO or T3
N=599

44 Did not complete CR: N=66

Patients who had at least an
accelerometry measurement at
TO or T3 and finished CR
N=533

Fig. 1. Flowchart of the study population. OPTICARE: OPTImal CArdiac
Rehabilitation; CR: cardiac rehabilitation.
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best combination of the Bayesian information criterion
(BIC), relative entropy, Average posterior probability of
assignment (APPA), and number of patients per cluster
Table S1 (20, 21). Hence, the analysis was continued
with these 3 classes that showed more or less steady,
improving or deteriorating physical behaviour levels.

Crosstabulations were performed to determine whether
there is a relationship between membership to a cluster
during CR and membership to a cluster post-CR. Subse-
quently, multinomial logistic regression (MLR) analyses
were performed to assess the relationship between base-
line demographics, clinical characteristics, psychosocial
factors and lifestyle factors (as predictors) and cluster
membership. Crude, unadjusted odds ratios (OR) and
95% confidence intervals (95% CI) are reported using
the “steady” class as reference. The significant variables
were further evaluated in multivariable MLR models,
while adjusting for age, sex and baseline physical beha-
viour level (TO for the during CR analysis, and T3 for
the post-CR analysis) without further variable selection.
Adjusted ORs are then reported.

Data analyses were performed using R (version
4.0.2, RStudio, Boston, MA, USA) statistical software
(LCMM package and NNET package). All statistical
tests were 2-sided and a p-value of < 0.05 was consi-
dered significant.

RESULTS

Participants

The study flow is shown in Fig. 1. A total of 731 par-
ticipants were eligible, 132 patients were excluded
because they had no physical behaviour measurements
and a further 66 patients were excluded because they
did not complete CR. Participants that were excluded
were more often smokers and a higher percentage had
a low education level. Ultimately, 533 patients were
available for analysis. They had a mean (standard de-
viation; SD) age of 57.9 (8.9) years, and were mostly
men (81.8%) (Table I).

Physical behaviour clusters

Regarding MVPA, LPA and steps, during CR (Fig. 2)
and post-CR (Fig. 3), 3 clusters of patients could be
distinguished: those with steady levels (comprising
68—-83% of patients), improving levels (showing PA
increases or sedentary behaviour declines, comprising
6—21% of patients) and deteriorating levels (showing
PA declines or sedentary behaviour increases, com-
prising 4-23% of patients). For example, for MVPA
during CR, the cluster of patients with steady levels
showed a slight mean increase from 5.6% (SD 2.7) to
6.5% (SD 2.6) of wear time, whereas the clusters of
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Table I. Baseline characteristics (n = 533) at TO

Characteristics

Age, years, mean (SD) 57.9 (8.9)
Female, n (%) 97 (18.2)
Intervention group, n (%)

CR+T 175 (32.8)

CR only 171 (32.1)

CR+F 187 (35.1)
Education?, n (%)

Low 27 (5.1)

Intermediate 310 (58.2)

High 126 (23.6)
Partnered yes®, n (%) 382 (71.7)
BMI in kg/m?¢, mean (SD) 27.9 (3.9)
Smoking yes?, n (%) 54 (10.1)
Therapeutic intervention at index event, n (%)

No revascularization 46 (8.6)

Percutaneous coronary intervention 418 (78.4)

Coronary artery bypass graft 69 (13.0)
MVPA as % weartime®, mean (SD) 6.0 (2.8)
LPA as % weartime®, mean (SD) 28.6 (7.0)
Sedentary behaviour as % weartime®, mean (SD) 65.4 (8.2)
Steps per minute weartime¢, mean (SD) 7.0 (2.6)
Wear time® in h, mean (SD) 14.3 (1.1)
HADSf, mean (SD) 8.4 (7.3)
GSE?, mean (SD) 31.6 (5.5)
FSS", mean (SD) 3.3 (1.5)

213.1% missing; "12.9% missing; €0.19% missing; 91.9% missing; ¢12.6%
missing; f15.0% missing; 914.1% missing; "17.4% missing.

CR + T: standard cardiac rehabilitation plus telephonic counselling; CR only:
standard cardiac rehabilitation; CR + F: standard cardiac rehabilitation

plus face-to-face group counselling; MVPA: moderate-to-vigorous physical
activity; LPA: light physical activity; HADS: Hospital Anxiety Depression
Scale; GSE: General Self-Efficacy scale; FSS: Fatigue Severity Scale.

The HADS is a questionnaire consisting of 14 items (every item on a Likert
scale 0-3) (14). The higher the score of a person, the more a patient
experiences anxiety or depressed feelings. The FSS consists of 9 items
and total score ranges from 1-7, where a higher score indicates more
fatigue/impact of fatigue on daily life (FSS) (15, 16). The GSE, consists

of 10 propositions and the sum score ranges between 10 and 40, where a
higher score indicates more self-efficacy (17).

patients with improving and deteriorating levels had a
mean increase of +4.4% (SD 1.2) and a mean decrease
0f—2.9% (SD 1.5) in wear time, respectively. (For other
physical behaviour outcomes, see Table SII). There
appeared to be no relationship between membership
to a cluster during CR and membership to a cluster
post-CR (Table SIII).

Predictors of physical behaviour clusters
For predictor analysis, the clusters with steady levels
were used as the reference.

Predictors for physical behaviour clusters during CR
With respect to all 4 physical behaviour outcomes
measurements, those with high baseline level of the
specific physical behaviour were more likely to be mem-
ber of the clusters with decreasing levels (deteriorating
levels for MVPA, LPA and steps, improving levels for
sedentary behaviour) than the clusters with steady levels.
In addition, for MVPA it was found that subjects
assigned to treatment CR + F were less likely to be
a member of the cluster with deteriorating levels and
more likely to be in the cluster with improving levels
compared with the cluster with steady levels.

Changes in activity during and after cardiac rehabilitation
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For LPA, subjects with higher LPA (% wear time) levels
at baseline were less likely to be in the cluster with impro-
ving levels compared with the cluster with steady levels

For steps, subjects assigned to CR + F were less
likely to be in the cluster with deteriorating levels and
more likely to be in the cluster with improving levels.
Subjects with higher BMI were less likely to be in the
clusters with deteriorating levels or improving levels,
and people who smoked were less likely to be in the
cluster with deteriorating levels.

For sedentary behaviour, subject with higher seden-
tary behaviour (% wear time) levels at baseline were
less likely to be in the cluster with deteriorating levels
(Fig. 4 and Table SIV).

Predictors for physical behaviour clusters post-CR.
Similar to the observations for physical behaviour
clusters during CR, for post-CR it was also observed
that those with high baseline level of the specific
physical behaviour were more likely to be members
of the cluster with decreasing levels than the cluster
with steady levels.

In addition, for MVPA, older people and subjects
with higher BMI were less likely to be in the cluster
with improving levels.

For LPA, subjects with a higher physical fitness
(6MWT) at T3 were more likely to be in the cluster
with deteriorating levels.

For steps, older people were less likely to be in the
cluster with improving levels.

For sedentary behaviour, subjects with intermediate
education levels were more likely to be a member of the
cluster with improving levels. Furthermore, subjects with
a partner and with a higher age were less likely to be in
the cluster with improving levels (Fig. 5 and Table SV).

DISCUSSION

In the OPTICARE trial, on average, only minor chan-
ges in physical behaviour were found during and after
CR. Since considerable variations were seen between
patients, the current study explored the possibility to
distinguish clusters of patients according to physical
behaviour changes, in order to be able to further define
a personalized CR approach. The outcomes indicate
that it was possible to distinguish 3 distinct clusters
for changes in MVPA, LPA, step count and sedentary
behaviour, both during and post-CR: patients with
steady, improving or deteriorating levels. The clusters
with steady levels represent the majority of the sam-
ple (comprising 68—83% of the patients). Outcomes
show that baseline physical behaviour level is the
main predictor for membership to a specific cluster.
Patients with a higher starting level of the specific

J Rehabil Med 55, 2023
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Fig. 2. Clusters of moderate-to-vigorous physical activity (MVPA), light physical activity (LPA), sedentary behaviour and steps/min during cardiac
rehabilitation (CR). (A) Clusters for MVPA, (B) clusters for LPA, (C) clusters for sedentary behaviour, (D) clusters for steps.

physical behaviour were more likely to be a member
of a cluster with decreasing levels (deteriorating for
PA and improving for sedentary behaviour).

The outcomes indicate that the response to CR differs
between subgroups of patients regarding their physical
behaviour. For all 4 physical behaviour outcomes,
clusters of patients with steady, improving and deterio-
rating levels were identified. Nevertheless, the majo-
rity of patients were in the cluster with steady levels,
showing only minor physical behaviour changes. This
is in line with previous findings that centre-based CR
programmes are not sufficient to establish substantial
improvements over time in PA habits (22). Neverthe-
less, the current outcomes indicate that there is also a
subgroup that showed more substantial improvements
in physical behaviour both during and after CR. The
size of these groups ranged from 10.9% to 17.6%
during CR for the 4 physical behaviours and post-CR
from 6.3% to 20.8%.

A few more studies have been performed to dis-
tinguish clusters of patients based on PA during or
post-CR (7, 23). Sweet et al.'s study focused on a
2-year period after cardiac hospitalization in which
98% of subjects (246 out of 251) participated in a CR
programme within the first year, and PA was measured
with a questionnaire. They found 3 PA clusters with
different starting levels, but all showing an increase
over the first year starting immediately after hospital
discharge, followed by a decrease in the second year
(23). The current study used accelerometry to objecti-
vely measure PA, in contrast to the subjective measure
used by Sweet et al. The majority of participants in the
Sweet et al.’s study were in a cluster that ended at the
same PA level as they started (23). This is comparable
with the current study results, in which the majority of
participants also showed maintenance of PA over time.
Blanchard et al. studied objectively measured steps-
per-day post-CR, and found 3 clusters, a non-adherers
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rehabilitation (CR). (A) Clusters for MVPA, (B) clusters for LPA, (C) clu

trajectory (low, slight improvement), an optimal
adherers trajectory (high, slight improvement) and a
decliners trajectory (in between, significant decline),
where the majority of the participants (45.4%) were in
this latter trajectory (7). The current study found that
the cluster with patients with steady levels, reflecting
the majority (83.7%), showed a slight decrease post-
CR in steps and the cluster with deteriorating levels
(5.0% of the population) showed a larger decrease
post-CR.

The results of the current study indicate that patients
do not end up in the same cluster during and after
CR. This means that the groups that need additional
help during CR and after CR do not consist of the
same patients. Therefore, for each patient it should be
evaluated separately at both time-point (before and
after CR) whether additional interventions are recom-
mended. The main predictor that emerged from the

sters for sedentary behaviour, (D) clusters for steps.

current study for membership to a specific cluster was
the baseline physical behaviour level. For sedentary
behaviour this is in line with expectations: partici-
pants that start with high (and thus adverse) sedentary
behaviour levels have more opportunity to improve
and become less sedentary over time. However, for
PA this phenomenon is more difficult to explain. Par-
ticipants with a high starting level might have started
CR very optimistic, resulting in high PA levels that
were difficult to maintain over a longer time-period.
Another explanation could be regression to the mean,
which can never be ruled out when studying changes
based on 2 repeated measurements. According to this
fundamental statistical phenomenon, individuals with
outlier values at baseline tend to have a value closer
to the mean at re-measurement (24). Indeed, patients
with high baseline physical behaviour levels tended
to have lower levels closer to the mean after CR.
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Fig. 5. Forest plots for predictors for moderate-to-vigorous physical activity (MVPA), light physical activity (LPA), sedentary behaviour and steps/
minute after cardiac rehabilitation (CR). (A) MVPA, (B) LPA, (C) sedentary behaviour, (D) steps. Univariately tested. CR + T: standard cardiac
rehabilitation plus telephonic counselling; CR + F: standard cardiac rehabilitation plus face-to-face group counselling; MVPA: moderate-to-vigorous
physical activity; LPA: light physical activity; BMI: body mass index; HADS: Hospital Anxiety Depression Scale; GSE: General Self-Efficacy scale;
FSS: Fatigue Severity Scale; 6MWT: Six-Min Walk Test.
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However, the current study did not observe a sizeable
group of patients with baseline physical behaviour
levels below average that moved closer to the mean.
Since the regression to the mean phenomenon is, by
definition, symmetrical, the (magnitude of the) changes
that were observed in the current study could not be
fully explained by regression to the mean. Further-
more, importantly, the current study measured physical
behaviour with accelerometry over a 7-day period and
compared the mean baseline and post-CR values. It is
well-known that such means are less vulnerable for
regression to the mean effects.

Other predictors that emerged for some specific
physical behaviour clusters were among others trial
group assignment, age, BMI and smoking. Trial group
assignment to additional face-to-face coaching seems
beneficial with regard to improved physical behaviour,
which is in line with our previous publication on this
study (8). In general, we found that smoking, higher
BMI and higher age were related to a lower chance of
being in clusters with improving levels or more likely
to be in the clusters with steady levels, suggesting a
lower chance of improvement for patients with these
characteristics. This is in line with previous findings
that unhealthy behaviours tend to co-occur (25). Also,
in the study by Blanchard et al., being obese, having
at least 1 comorbidity and a lower exercise capacity
at the start of CR were identified as predictors for the
non-adherers group (7). Nevertheless, these predictors
did not show a uniform “picture”: different predictors
were found for different clusters. Therefore, based on
our selection of predictors, it remains quite challen-
ging to predict cluster membership and thus physical
behaviour changes during and after CR.

Overall, the current results showed that there are
separate clusters of physical behaviour changes in
acute coronary syndrome patients during and after
CR. These findings advocate a personalized approach
to CR. Mainly patients showing a deterioration, but
also patients with no improvements in their physical
behaviour both during CR and in the aftercare phase,
should receive additional interventions. A first indica-
tion to identify patients at risk of deterioration during
or after CR is high levels of PA both at the start and
completion of CR. If these patients additionally show
other unhealthy behaviours, such as overweight and
smoking, this should be seen as an additional red flag.
Nevertheless, it should be noted that we did not find
strong predictors for cluster membership, suggesting
that it remains challenging to predict which patients
need additional physical behaviour interventions.
Future studies are necessary to replicate this study in a
larger sample, in order to determine if other predictors
for PA profiles can be identified. The ability to predict
at the start or end of CR which patients might need
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extra attention or a different CR programme, could
enable more individualized programmes to be designed
focusing on the appropriate PA or sedentary behaviour
outcomes for a specified subgroup.

Strengths and limitations

Strengths of this study include the use of accelero-
meters, the repeated measures design, the focus on
4 physical behaviour outcomes and considering a
timeframe both during and post-CR. However, there
are also limitations that need consideration. In the
OPTICARE study, no control group was included
with patients not following CR. Therefore, the effect
of the CR program vs no CR programme could not
be evaluated. Since CR is currently standard care
for patients with recent acute coronary syndrome, it
is unethical to include a randomized control group
without CR. Nevertheless, collecting information
in patients who choose to not follow CR might give
valuable information on the added value of CR in
physical behaviour changes and is recommended in
future projects. Furthermore, although we adjusted
for major confounders, sample size did not allow for
more extensive multivariate testing of the predictors,
or to test for interactions between predictors. This was
mainly due to the fact that the majority of patients
were members of the cluster with steady levels, and
the clusters showing a change (increase or decrease)
were small. Lastly, no information was available on
the PA level of participants before the acute coro-
nary syndrome occurred and on more psychological
aspects, such as coping, personality, motivation and
problem-solving. It would be interesting to determine
whether these are potential predictors for the physical
behaviour physical behaviour clusters.

CONCLUSION

Patients with recent acute coronary syndrome can be
clustered according to the change in their physical
behaviour during and after CR. Although the majority
showed steady levels, groups of patients with improving
and deteriorating levels could also be identified. Hence,
individual differences in physical behaviour changes
during and after CR exist, which advocates a personali-
zed approach to CR. The individual differences could be
predicted mainly by baseline physical behaviour level.
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