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Purpose We studied the effectiveness of a new cardiac rehabilitation (CR) program developed for
patients with obesity compared with standard CR on HRQOL and psychosocial well-being.

Materials and methods OPTICARE XL was a multicentre RCT in patients with cardiac disease and obesity
(Netherlands Trial Register: NL5589). Patients were randomized to OPTICARE XL CR (n =102) or standard CR
(n=199). The one-year OPTICARE XL CR group program included endurance and resistance exercises, behav-
ioural coaching, and after-care. Standard CR consisted of a 6- to 12-week endurance exercise group pro-
gram, and cardiovascular lifestyle education. Primary endpoint was HRQOL (MacNew) at six months post
CR. Second, we assessed anxiety and depression (both HADS), fatigue (FSS), and participation in society
(USER-P).

Results In both groups, improvements in HRQOL were observed six months post CR. Mean HRQOL
improved from 4.92 to 5.40 in standard CR [mean change (95% Cl): 0.48 (0.28, 0.67)] and from 4.96 to
5.45 in OPTICARE XL CR (mean change (95% Cl): 0.49 (0.29, 0.70), without between-group differences.
Psychosocial well-being improvements within both groups were obtained at six months post CR, regard-
less of allocated program.

Conclusions OPTICARE XL CR did not have added value in improving HRQOL and psychosocial well-being
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in patients with obesity.

> IMPLICATIONS FOR REHABILITATION

e More than a third of cardiac patients suffers from obesity, and standard cardiac rehabilitation (CR)

programs are suboptimal in this increasing patient population.

e The OPTICARE XL CR program is a state-of-the art, one-year CR program designed for patients with
obesity including aerobic and strength exercises, behavioural coaching towards a healthy diet and an

active lifestyle, and after-care.

e Improvements in HRQOL and psychosocial well-being were comparable between patients with obes-

ity allocated to standard CR and OPTICARE XL CR.

e Therefore, there was no additional benefit of OPTICARE XL CR.

Introduction

Obesity is an increasing public health problem worldwide [1]. The
most recent report of the World Health Organisation showed that
13% of the general population is affected by obesity, defined as a
body mass index (BMI) of at least 30 kg/m? [2]. Obesity is associ-
ated with a higher blood pressure, dyslipidaemia and elevated
risk of type 2 diabetes mellitus, and thus with a higher risk of car-
diovascular diseases (CVD) [3]. Results of the most recent
EUROASPIRE registry showed that no less than 38% of patients
with CVD is obese [4]. Obesity is also associated with an increased
risk for the development of atrial fibrillation (AF), known as the
most common sustained arrhythmia in adults [5].

Exercise-based cardiac rehabilitation (CR) is strongly recom-
mended for secondary prevention in a wide spectrum of patients
with cardiac diseases [3,6]. Alongside exercise training, which
mainly consists of weight-bearing endurance exercises, education
on cardiovascular risk factors and lifestyle is also offered.
Improving health-related quality of life (HRQOL) is an important
goal of CR, as well as restoring psychosocial well-being, such as
reducing feelings of anxiety and depression, fatigue, and experi-
enced restrictions in participation in society [3,6].

CR has shown to be effective in improving HRQOL [7], but
results among patients with obesity are contradictory. Although
we showed in a previous study that patients with obesity start CR
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with equivalent HRQOL levels as compared with patients with
normal weight, and improvements during CR are similar between
BMI classes [8], other studies showed lower HRQOL levels at the
start of CR and smaller improvements during CR in patients with
obesity [9,10]. Furthermore, Terada et al. showed that patients
with obesity experience anxiety and depression more often than
those with normal weight and that improvements during CR are
smaller [10]. Fatigue is known to be strongly related to these
symptoms of anxiety and depression in patients with CVD [11].
Lastly, in a study in non-cardiac patients, it has been shown that
obesity negatively influences return to work after treatment [12].
Similar results might be expected in patients with obesity who
enter CR with respect to return to work, as well as to other
aspects of participation in society such as leisure and house-
hold activities.

Behavioural interventions and an improved physical fitness
have previously shown to positively impact HRQOL and psycho-
social outcomes [13,14]. Therefore, we developed the OPTICARE
XL CR program, which is a one-year, state-of-the art, peer group
program designed for patients with obesity. We conducted a mul-
ticentre randomized controlled trial to study the effectiveness of
the OPTICARE XL CR on HRQOL in patients with obesity compared
with standard CR six months after completion of either program.
Second, we assessed the effects on anxiety, depression, fatigue,
and participation in society, and we assessed short-term effects
for all outcomes, i.e., three months after the start of CR.

Materials and methods
Study design

The OPTImal CArdiac REhabilitation XL (OPTICARE XL) study is a
parallel multicentre open label randomized controlled trial among
patients with obesity entering CR. The study protocol was
approved by the Medical Ethics Committee of the Erasmus
University Medical Centre Rotterdam, The Netherlands (MEC-2016-
622). All patients provided written informed consent before
study entry.

Population

Patients were recruited from the three largest CR centres in the
western and southern regions of the Netherlands: Capri Cardiac
Rehabilitation in Rotterdam, Capri Cardiac Rehabilitation in The

Table 1. Characteristics of OPTICARE XL CR and standard CR.

Hague and Maxima Medical Centre in Eindhoven/Veldhoven.
Patients aged >18years with obesity (BMI > 30 kg/mz) referred to
CR with documented coronary artery disease (CAD) or nonvalvular
atrial fibrillation (AF) were invited to participate. Exclusion criteria
were heart failure, left ventricular ejection fraction <40%, prior
implantation of an implantable cardioverter defibrillator, psycho-
logical or cognitive impairments, or severe comorbidities which
could hamper participation in CR. Patients had to be able to com-
municate in Dutch.

OPTICARE XL CR and standard CR

Patients were randomized in a 1:1 allocation ratio to OPTICARE XL
CR or standard CR (Supplemental Figure 1). An independent
researcher used a computer-generated block randomization
scheme, with a block size of four, to allocate patients and subse-
quently prepared consecutively numbered, opaque, sealed ran-
domisation envelopes. Enrolment of participants was performed
by study coordinators in each centre who were unaware of the
block size, and randomisation was performed directly after base-
line measurements.

The main characteristics of OPTICARE XL CR and standard CR
are presented in Table 1. The OPTICARE XL CR group received a
one-year program specifically designed for patients with obesity,
which was developed by health professionals, patients and scien-
tists of Capri Cardiac Rehabilitation and Erasmus University
Medical Centre. The main aim of OPTICARE XL CR was guiding
patients with obesity towards a healthier lifestyle by combining
several behavioural change techniques such as self-monitoring,
goal setting, planning, receiving feedback, identifying barriers,
and developing plans for relapse prevention [15-17]. By applying
these techniques, awareness about a healthy lifestyle is created,
which supports behavioural change [18,19]. On top of the
European Society of Cardiology (ESC) guidelines for CR as applied
in standard CR, the OPTICARE XL CR program was based on the
Dutch dietary guidelines on food intake and food choices, and on
the Dutch Physical Activity Guidelines of the Health Council of
the Netherlands [6,20-22]. The program consisted of two parts:

e In part | of the OPTICARE XL CR program, 60-90 min super-
vised exercise sessions were provided twice a week for 12
weeks. These sessions comprised a combination of endurance
training with mainly non-weight-bearing exercises (e.g., on
cycle ergometer, rowing ergometer), and resistance training

OPTICARE XL CR

Standard CR

Duration of program . Part I: 12 weeks e  6-12 weeks
e  Part ll: 9-month after-care program e  No after-care program
Participating patients e Only patients with obesity e  Patients with and without obesity
e  Group size: 6-8 patients e  Group size 10-25 patients
Exercise program e 60-90 min supervised exercise sessions e 60-90 min supervised exercise sessions
e  Combination of endurance and resistance training e  Mainly endurance training
e  Designed for patients with obesity e  Designed for patients of all BMI classes
Counselling sessions e  General group information sessions on lifestyle and e  General group information sessions on lifestyle
risk factors and risk factors
e  Facultative counselling in smoking cessation, stress e  Facultative counselling in smoking cessation,
management or healthy diet coaching on indication stress management or healthy diet coaching
e  Additional intensive coaching during part | by means of two on indication
modules (in total 16 sessions), focussing on (1) healthy diet e No additional coaching
and (2) active lifestyle. Behavioural change techniques were
applied, such as self-monitoring, goal setting
e  Six booster sessions during part Il
Technology An activity tracker was provided to promote an active lifestyle e No use of additional technologies

during part | and part Il

e Voluntary participation in a group chat in part Il



https://doi.org/10.1080/09638288.2022.2050428

(using fitness equipment), aimed at expansion to activities
with a higher caloric energy expenditure. This type of train-
ing is preferred in patients with obesity for prevention of
musculoskeletal complaints and facilitation of weight loss
[23-25]. Exercise sessions were provided in small groups of
six to eight patients, all with obesity. In addition to usual
information sessions and facultative modules as offered in
the standard CR program, patients received two group coach-
ing modules in which peer support was encouraged. The first
was the Healthy Weight module and was provided once a
week by a dietician. Each session started with measuring
body weight and waist circumference to enhance self-moni-
toring, after which weekly a different topic was discussed
(such as intake of specific nutrients, reading and understand-
ing food labels, or different types of eating behaviour). The
second module was the Active Lifestyle module, which was
provided by a physiotherapist once every three weeks.
During this module not only regular physical activity was
stimulated, but also the prevention of sedentary behaviour.
Self-monitoring and goal setting were enhanced by using an
activity tracker (Garmin VivoSmart HR XL). Both modules
were supported by social workers and psychologists, and all
therapists were trained in motivational interviewing [26].

e  OPTICARE XL CR part Il was a nine-month after-care program.
This after-care program consisted of six booster sessions,
which comprised topics of the modules Healthy Weight and
Active Lifestyle, included guidance on psychosocial problems
and provided time for questions or topics brought in by
patients. Peer support was further created by a group chat
on participants’ mobile phones in which participation
was voluntary.

Standard CR was in line with the ESC guidelines [3,6] and con-
sisted of 60-90 min supervised exercise sessions (mainly endur-
ance weight-bearing activities such as walking, jogging, sports)
provided twice a week in groups including patients with and
without obesity. Exercise training was complemented with group
information sessions on lifestyle and risk factors for cardiac dis-
eases and facultative counselling sessions on a healthy diet, stress
management, physical activity or smoking cessation. The duration
of standard CR was 6-12weeks and patients received no after-
care. Exact duration of the CR program depended on progression
and goals of the patient as determined by a multidisciplinary
team, consisting of physiotherapists, nurses, psychologist or social
workers, dieticians, cardiologists and sports physicians.

Assessment of outcomes

HRQOL was measured by the Dutch version of the MacNew Heart
Disease HRQOL Instrument, which is a validated 27-item disease-
specific questionnaire [27,28]. The score on HRQOL ranged from 1
(poor HRQOL) to 7 (high HRQOL) on each of the four HRQOL
domains (global, physical function, emotions, and social
participation).

Anxiety and depression were screened by the widely used
Hospital Anxiety and Depression Scale (HADS) [29]. A 4-point
Likert scale was used to measure anxiety (HADS-A score) and
depression (HADS-D score) with seven questions per domain. A
score of 0-7 is defined as “no anxiety/depressive disorder”, a score
of 8-10 as “possible anxiety/depressive disorder”, and a score of
11-21 as “likely anxiety/depressive disorder”.

The Fatigue Severity Scale (FSS) was used to measure fatigue
and has been found reliable and valid in patients with various dis-
eases [30]. The FSS consists of nine questions on a 7-point scale
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from “totally disagree” to “totally agree”. A FSS score of >4 is
defined as being fatigued [30].

Participation in society was assessed with the Utrecht Scale for
Evaluation of Rehabilitation-Participation (USER-P), which focusses
on different aspects of daily life, such as paid or unpaid work,
housekeeping, outdoor activities, relationship with partner, and
paying visits to family and friends [31-33]. Two different dimen-
sions of participation in society were addressed: satisfaction and
perceived restrictions. A score from 0 to 100 was calculated for
each dimension, in which higher scores indicate better
participation.

During baseline assessment, characteristics on sex, age, BMI,
reason for referral to CR and treatment, marital status, educational
level, work status and presence of cardiovascular risk factors were
collected for descriptive reasons. Marital status (partnered or
unpartnered), educational level (low, intermediate or high) and
work status (employed or unemployed) were assessed by a ques-
tionnaire developed for the purpose of the study. Cardiovascular
risk factors (presence of family history of CVD, diabetes, hyperten-
sion, dyslipidaemia and smoking before CR) were collected from
medical records.

Study end points

The OPTICARE XL CR program aims at long-lasting behavioural
changes; therefore, the change from baseline (T0) to six months
post CR (T18M in the OPTICARE XL CR group and T9M in the
standard CR group) in HRQOL was the primary study end point
(Supplemental Figure 1). Changes in anxiety and depression,
fatigue, and participation in society were secondary outcomes
and also investigated at baseline and six months post CR. We also
investigated short-term between-group differences in the out-
come measures, i.e., change from baseline to three months after
the start of CR (change TO-T3M).

Sample size calculation

Sample size calculation was based on an estimated effect on
HRQOL at the primary end point six months post CR. We assumed
an improvement of 10% after OPTICARE XL CR and no improve-
ment after standard CR, and used a baseline HRQOL score on the
global domain of 5.37 [34]. A total of 56 patients per group was
required to test the null hypothesis that the population means
were equal (power = 0.80 and alpha = 0.05). To account for a
drop-out of 25%, 14 extra patients per group were included. Total
sample size was therefore estimated at 140 patients. We increased
the number of patients from 140 to 200 to be able to evaluate
the effects on secondary outcomes with sufficient power as well
as to explore factors associated with effects of the intervention
(both not this paper).

Statistical analyses

Baseline data were depicted for the OPTICARE XL CR and standard
CR group separately. We checked normality of continuous varia-
bles by means of a Kolmogorov-Smirnov test. Normally distrib-
uted data were depicted as means+SD, not normally distributed
data as median and IQR. Categorical data were displayed as num-
bers and percentages.

Changes in study endpoints in relation to the randomly allo-
cated CR strategies were studied by linear mixed-effect models.
Patients were included if at least one outcome measurement was
completed. Treatment allocation (standard CR or OPTICARE XL CR)
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was modelled as a fixed effect, and “time” (baseline or follow-up
measurement) as random effect. Treatment x time interaction was
added to study differences in changes in study endpoints
between the randomly allocated treatments. All models were cor-
rected for age and sex (fixed effects).

To gain insight into the effects in patients who actually com-
pleted the program, we also performed a per-protocol analysis.
Patients who attended at least 75% of the exercise training ses-
sions (both OPTICARE XL CR and standard CR) and at least 75% of
the modules Healthy Weight and Active Lifestyle (OPTICARE XL CR)
were included in the per-protocol analysis.

All analyses were performed in R Statistical software (Version
1.3.1093, RStudio Team (2020). RStudio: Integrated Development
Environment for R. RStudio, PBC, Boston, MA, URL (https://www.
rstudio.com/). For all tests, a p-value <0.05 was considered statis-
tically significant.

Results
Patient inclusion and baseline characteristics

Between February 2017 and January 2019, 698 patients with
obesity were screened for eligibility (Figure 1). Main reasons for
declining participation were travel distance to the CR centre, lack
of motivation to participate in scientific research and lack of time.
A total of 201 patients were included and successfully randomized
to OPTICARE XL CR (n=102) or standard CR (n=99). The propor-
tion of males was 66.7% in the OPTICARE XL CR group and 78.8%
in the standard CR group and mean age was 59years in both
groups (Table 2). Two-third of the patients was referred to CR
after documented CAD, of which the majority had a percutaneous
intervention. Mean time (95% confidence interval; 95% Cl)
between hospital discharge and admission to CR was 59.5 days
(28.5, 90.5) in patients referred to CR after CAD. Most patients had
a partner and were employed at the start of CR. The last follow-
up measurements were performed in July 2020.

Six months post CR, a total of 26 patients were lost to follow-
up in the OPTICARE XL CR group, including two patients who
never started CR. In the standard CR group, a total of 12 patients
were lost to follow-up, including four patients who quit CR pre-
maturely. Reasons for loss to follow-up, in both groups, were
motivational problems (such as not willing to participate in meas-
urements anymore), lack of time or not answering calls or e-mails
for measurement invitations. In the OPTICARE XL CR group,
patients who were lost to follow-up were on average significantly
younger than patients who were not lost to follow-up (55 vs.
61years, p=0.012), while this was not observed within the stand-
ard CR group (59 vs. 59years, p =0.936).

Long-term changes in HRQOL and psychosocial well-being

From baseline to six months post CR, HRQOL increased signifi-
cantly on all four domains in both randomly allocated groups
(Table 3). For instance, mean HRQOL on the global domain
increased from 4.96 to 5.45 in the OPTICARE XL CR group (mean
change (95% Cl): 0.49 (0.29, 0.70)) and from 4.92 to 5.40 in the
standard CR group (mean change (95% Cl): 0.48 (0.28, 0.67)).
However, these improvements were not significantly different
between the study groups.

Six months post CR, anxiety, depression, fatigue and partici-
pation in society scores also improved within groups, without
significant between-group differences (Table 4). The preva-
lence of possible or likely anxiety (HADS_A score >8)
decreased from 22.5% to 8.6% in the OPTICARE XL CR group

and from 33.0% to 16.2% in the standard CR group. The preva-
lence of possible or likely depression (HADS_D score >8)
decreased from 18.0% to 13.0% in the OPTICARE XL CR group
and from 26.2% to 7.7% in the standard CR group. The preva-
lence of fatigue (FSS score >4) decreased from 51.2% to 41.0%
in the OPTICARE XL CR group and from 51.2% to 28.3% in the
standard CR group.

Short-term changes in HRQOL and psychosocial well-being

On the short-term, significant improvements in HRQOL were
observed within both study groups and these improvements were
not significantly different between study groups (Table 5). Scores
on anxiety, depression, and fatigue also improved within both
study groups, without between-group differences (Table 6). The
OPTICARE XL CR group showed a significantly larger improvement
in perceived restrictions with participation in society score from
83.4 to 90.5 (mean change (95% Cl): 7.1 (4.7, 9.5) compared with
an improvement from 83.4 to 86.6 in the standard CR group
(mean change (95% Cl): 3.2 (0.6, 5.7)). A post hoc exploration
showed the largest improvements in the OPTICARE XL CR group
in the aspects of physical exercise, outdoor activities and relation-
ship with partner (data not shown).

Per-protocol analysis

In the OPTICARE XL CR group, 65 of 102 patients (63.7%) followed
at least 75% of the exercise sessions and additional OPTICARE XL
CR modules, and in the standard CR group 69 of 99 patients
(69.7%) participated in at least 75% of the exercise sessions
(p=0.369). The per-protocol analysis (Supplemental Tables I-IV)
showed no significant differences in the changes in HRQOL and
psychosocial well-being between OPTICARE XL CR and standard
CR six months post CR.

Three months after the start of CR, patients allocated to
OPTICARE XL CR showed, on average, a significantly larger
improvement in perceived restrictions with participation in society
score from 829 to 90.9 (mean change (95% Cl): 8.0 (5.1, 10.9))
compared with an improvement from 87.0 to 88.8 in the standard
CR group (mean change (95% Cl): 1.8 (—1.1, 4.8)). In addition, the
OPTICARE XL CR group showed a significantly smaller improve-
ment in anxiety score of —0.6 (95% Cl: —1.2, 0.0) compared with
—1.5 (95% ClI: —2.2, —0.9) in the standard CR group.

Discussion

This paper described the results of the OPTICARE XL trial, compar-
ing a dedicated CR program for patients with obesity with stand-
ard CR. Importantly, both groups showed improvements in
HRQOL and psychosocial well-being. However, we observed no
additional benefit of the OPTICARE XL CR program.

Improving HRQOL and psychosocial well-being are important
goals of CR [3,6]. Studies in which HRQOL scores were compared
between patients with obesity and patients with normal weight
found lower baseline scores in patients with obesity, although
generic HRQOL questionnaires were used, thereby making com-
parability with the scores found in the present study difficult
[9,10]. HRQOL scores observed in our study were comparable to
those found by Maes et al. in an observational study in 6749 CR
patients with unknown BMI [35] as well as in our previous study
on the differences in HRQOL improvements during and after CR
between BMI classes [8], and point at a rather good HRQOL at
baseline. An explanation for the absence of a significantly larger
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Figure 1. Flow diagram. Primary end point in red.

improvement in HRQOL in the OPTICARE XL CR group may be
related to these apparently good baseline values and thereby the
smaller possibility for improvement in HRQOL score. Nevertheless,
regardless the fairly high baseline levels, we found improvements
in HRQOL in both groups. Nonetheless, this suggests that

additional care with regard to HRQOL is not needed in the major-
ity of this patient population.

As expected, a considerable proportion of patients showed
symptoms of anxiety and depression, which is in line with previ-
ous studies indicating a higher prevalence of symptoms of
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Table 2. Baseline characteristics study population (n=201).

OPTICARE XL CR (n=102)

Standard CR (n=99)

Males, n (%)
Age (years)®
BMI (kg/m?)°
Reason for referral to CR and treatment, n (%)
e CAD
— Percutaneous coronary intervention
— Coronary artery bypass graft
- No revascularization
o AF
— without ablation
- with ablation
Marital status, n (%)
e Partnered
e Unpartnered
Missing

Educational level, n (%)
e Low
e Intermediate
e High

Missing

Work status, n (%)
e Employed
e Unemployed
Missing

Risk factors, n (%)
e Family history of CVD
o Diabetes
o Hypertension
o Dyslipidaemia
e Smoking before CR

68 (66.7) 78 (78.8)
59.0+10.0 59.2+8.8
344+47 34.1+46
62 (60.8) 71 (71.7)
45 (72.6) 53 (74.6)
9 (14.5) 10 (14.1)
8(12.9) 8 (11.3)
40 (39.2) 28 (28.3)
33 (82.5) 24 (85.7)
7 (17.5) 4(14.3)
71 (74.7) 69 (77.5)
24 (25.3) 20 (22.5)
7 10
8 (8.5) 5(5.7)
58 (61.7) 65 (73.9)
28 (29.8) 18 (20.5)
8 11
50 (53.2) 56 (66.7)
44 (46.8) 28 (333)
8 15
48 (47.1) 50 (50.5)
29 (28.4) 28 (28.3)
7 (55.9) 57 (57.6)
33 (32.4) 49 (49.5)
33 (32.4) 25 (25.3)

CR: cardiac rehabilitation; CAD: coronary artery disease; AF: atrial fibrillation; CVD: cardiovascular disease.

“Normally distributed: mean + SD.
ENot normally distributed: mean + IQR.

Table 3. Mean health-related quality of life at the start of CR, at six months post CR, and mean change for OPTICARE XL CR and standard CR group separately, as

well as difference in change between groups.

Difference in change between

OPTICARE XL CR

Standard CR

(mean and 95% Cl) (mean and 95% Cl) CR (p-value)

HRQOL global (n=191) Start of CR 4,96 (4.72, 5.19) 4.92 (4.66, 5.18) 0.907
Six months post CR 5.45 (5.19, 5.71) 5.40 (5.12, 5.67)
A 0.49 (0.29, 0.70)° 0.48 (0.28, 0.67)°

HRQOL physical Start of CR 4,60 (4.34, 4.87) 4.63 (434, 4.93) 0.614
function (n=191) Six months post CR 5.30 (5.00, 5.59) 5.24 (4.93, 5.55)
A 0.69 (0.46, 0.92)° 0.61 (0.39, 0.83)°

HRQOL emotions (n =192) Start of CR 492 (4.67, 5.18) 4.77 (4.49, 5.06) 0.546
Six months post CR 5.23 (4.95, 5.52) 5.18 (4.88, 5.47)
A 0.31 (0.08, 0.53)* 0.40 (0.19, 0.62)*

HRQOL social Start of CR 5.45 (5.19, 5.72) 5.45 (5.15, 5.74) 0.435
participation (n = 190) Six months post CR 6.04 (5.74, 6.33) 5.90 (5.59, 6.21)

A

0.58 (0.35, 0.82)°

(
0.45 (0.22, 0.68)°

OPTICARE XL CR and standard

Results are based on multivariable linear mixed-effect modelling. Patients were included in the analysis if at least one measurement (baseline or follow-up)

was available.

CR: cardiac rehabilitation; HRQOL: health-related quality of life.
“Significant (within group) change over time (p < 0.05).
PSignificant (within group) change over time (p < 0.0001).

anxiety/depression in the obese versus non-obese population (in
the general and cardiac population) [36-38]. The prevalence of
anxiety and depression reported in patients with CVD in the
Netherlands is 18.0% and 16.4%, respectively [39]. In our study,
8.6% of patients allocated to OPTICARE XL CR experienced feel-
ings of anxiety and 13.0% feelings of depression six months post
CR. In the standard CR group, 16.2% of the patients experienced
feelings of anxiety and 7.7% feelings of depression six months
post CR. Thus, both groups showed large improvements in anx-
iety and depression and since the prevalence was lower than in

the overall CVD population in the NL [39], we can conclude that
anxiety and depression successfully decreased after CR in patients
with obesity, regardless of being allocated to OPTICARE XL CR or
standard CR. Significantly smaller improvement in anxiety score in
the OPTICARE XL CR group was observed in the per-protocol ana-
lysis. Nevertheless, these differences no longer existed at the lon-
ger term and might be due to chance.

In our study, the mean score on fatigue decreased significantly,
regardless of the allocated intervention. Nevertheless, we
observed that a total of 41.0% in the OPTICARE XL CR group and
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Table 4. Mean scores on anxiety, depression, fatigue and participation in society at the start of CR, at six months post CR, and mean change for OPTICARE XL CR
and standard CR group separately, as well as difference in change between groups.

Difference in change between

OPTICARE XL CR Standard CR OPTICARE XL CR and standard

(mean and 95% Cl) (mean and 95% Cl) CR (p-value)
Anxiety (HADS-A Start of CR 5.8 (4.9, 6.7) 6 4 (5.4, 7.4) 0.274
score) (n=184) Six months post CR 5.1 (4.1, 6.0) 1(4.1,6.1)
A —0.7 (—1.4, 0.0° 71 3 (2.0, —0.6)
Depression (HADS-D Start of CR 43 (33,52 0 (4.0, 6.0) 0.429
score) (n=187) Six months post CR 3.5 (2.5, 4.5) 8 (2.8, 4.9)
A —0.7 (1.5, 0.0) —1 2 (—2.0, —0.4)
Fatigue (FSS score) (n=181) Start of CR 43 (3.9, 4.6) 3(3.9,47) 0.464
Six months post CR 3.8 (34,42 6 (3.2, 4.0)
A —0.5 (—0.9, —0.1)° 707 (1.1, —0.3)?
Participation in society Start of CR 67.0 (62.8, 71.3) 66.0 (61.2, 70.7) 0.312
(satisfaction Six months post CR 77.5 (72.7, 82.4) 73.2 (68.1, 78.2)
score) (n=188) A 10.5 (6.0, 15.0)° 7.2 (2.8, 11.7)°
Participation in society Start of CR 83.3 (79.8, 86.8) 83.2 (79.3, 87.1) 0.886
(perceived restrictions Six months post CR 88.6 (84.7, 92.6) 88 9 (84.8, 93.0)
score) (n=191) A 53 (1.9, 8.7)° 7 (2.4, 9.0)°

Results are based on multivariable linear mixed-effect modelling. Patients were included in the analy5|s if at least one measurement (baseline or follow-up)

was available.

CR: cardiac rehabilitation; HADS: hospital and depression scale; FSS: fatigue severity scale.
2Significant (within group) change over time (p < 0.05).

bSigniﬁcant (within group) change over time (p < 0.0001).

Table 5. Mean health-related quality of life at the start of CR, at three months after start of CR, and mean change for OPTICARE XL CR and standard CR group sep-
arately, as well as difference in change between groups.

Difference in change between

OPTICARE XL CR Standard CR OPTICARE XL CR and standard

(mean and 95% Cl) (mean and 95% Cl) CR (p-value)
HRQOL Global (n=194) Start of CR 493 (4.70, 5.15) 4,90 (4.65, 5.15) 0.169
Three months after start 5.55 (5.32, 5.78) 5.35 (5.10, 5.61)
A 0.62 (0.45, 0.79)° 045 (0.28, 0.63)°
HRQOL physical Start of CR 4.56 (431, 4.82) 4,60 (4.32, 4.88) 0.238
function (n =194) Three months after start 5.35 (5.09, 5.61) 5.22 (4.93, 5.50)
A 0.79 (0.59, 0.99)° 0.62 (041, 0.82)°
HRQOL emotions (n = 194) Start of CR 4.87 (4.63, 5.12) 4.74 (447, 5.02) 0.223
Three months after start 5.40 (5.15, 5.66) 5.10 (4.82, 5.38)
A 0.53 (0.34, 0.73)° 0.36 (0.15, 0.56)°
HRQOL social Start of CR 5.47 (5.21, 5.73) 5.48 (5.19, 5.76) 0.181
participation (n=193) Three months after start 6.09 (5.83, 6.35) 5.90 (5.62, 6.19)

A

0.62 (0.42, 0.82)°

0.42 (0.22, 0.63)*

Results are based on multivariable linear mixed-effect modelling. Patients were included in the analysis if at least one measurement (baseline or follow-up)
was available.

CR: cardiac rehabilitation; HRQOL: health-related quality of life.

Significant (within group) change over time (p < 0.05).

bSigniﬁcant (within group) change over time (p < 0.0001).

Table 6. Mean scores on anxiety, depression, fatigue and participation in society at the start of CR, at three months after start of CR, and mean change for
OPTICARE XL CR and standard CR group separately, as well as difference in change between groups.

Difference in change between

OPTICARE XL CR

Standard CR

(mean and 95% Cl) (mean and 95% Cl) CR (p-value)
Anxiety (HADS-A Start of CR 5.9 (5.0, 6.7) 6.3 (5.4,7.3) 0.236
score) (n = 185) Three months after start 5.0 (4.1, 5.8) 49 (3.9, 5.9)
A —09( 1.5, —0.3)° —14( 2.1, —0.8)°
Depression (HADS-D Start of CR 4 (3.5, 5.3) 1 (4.1, 6.1) 0.662
score) (n=188) Three months after start 3 S (2.5, 44) 3(3.3,53)
A 710( 1.5, —0.4)° 708( 1.4, —0.2)°
Fatigue (FSS score) (n=186) Start of CR 3 (3.9, 47) 3 (3.9, 4.7) 0.324
Three months after start 6 (3.3, 4.0) 8 (3.4, 4.2)
A —07( 1.0, —0.4)° —05( 0.8, —0.2)°
Participation in society Start of CR 67.6 (63.3, 72.0) 67.1 (62.6, 72.0) 0.709
(satisfaction Three months after start 73 7 (69.3, 78.2) 72 3 (67.2, 77.4)
score) (n=187) A 1 (2.8, 9.4 2 (1.7, 8.7)?
Participation in society Start of CR 83 4 (79.9, 86.9) 83 4 (79.5, 87.3) 0.030°
(perceived restrictions Three months after start 90 5 (86.9, 94. 0) 86.6 (82.6, 90.6)
score) (n=191) A 1(47,9.5)P 3.2 (06, 5.7)°

Results are based on multivariable linear mixed-effect modelling. Patients were included in the analysis if at least one measurement (baseline or follow-up)

was available.

CR: cardiac rehabilitation; HADS: hospital and depression scale; FSS: fatigue severity scale.
2Significant (within group) change over time (p < 0.05).
BSignificant (within group) change over time (p < 0.0001).

OPTICARE XL CR and standard
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28.3% in the standard CR group still experienced fatigue six
months post CR. In both groups, this prevalence of fatigue was
still substantially higher than in the general population, in which
18.0% experiences fatigue [30], indicating that extra treatment of
fatigue during CR is likely to be beneficial. Future studies should
focus on assessing determinants of fatigue and on developing
interventions to decrease fatigue in CR populations. This is of spe-
cial concern in patients with obesity, since the prevalence of
fatigue in our study was higher than in a comparable CR study
population including patients from all BMI classes, in which 13.2%
of patients who were attained standard CR experienced fatigue
after CR [40].

Lastly, we observed that patients with obesity benefit equally
from standard CR as from OPTICARE XL CR in perceiving less
restrictions and more satisfaction with participation in society six
months post CR. Nevertheless, a significantly larger improvement
in perceived restrictions with participation in society was found in
the OPTICARE XL CR group than in the standard CR group three
months after the start of CR. Interestingly, a post hoc exploration
showed the largest improvements in aspects of participation in
society which are also the focus of the group coaching modules
of the OPTICARE XL CR program (physical exercise, outdoor activ-
ities and relationship with partner). However, since the signifi-
cantly larger improvement in perceived restrictions was only
found in one of the nine outcomes assessed in the present study,
this finding may also be due to chance. Furthermore, as described
above, between-group differences no longer existed six months
post CR and follow-up scores in the present study were compar-
able to the scores found in the validation study of the USER-P
questionnaire in patients with cardiac diseases four months after
completion of CR and were relatively high [31]. Altogether, this
indicates that patients with cardiac disease and obesity do not
need extra guidance in improving their participation in society
during CR.

Strengths and limitations

The effectiveness of OPTICARE XL CR was studied in a large multi-
centre randomized controlled trial design, including a long-term
follow-up period up to six months post CR. A major strength of
this dedicated CR program was that it was developed in close col-
laboration between health professionals, patients and scientists.
An additional strength was the use of validated disease-specific
questionnaires, and frequently used questionnaires in rehabilita-
tion medicine. Results of the OPTICARE XL study on physical-ori-
ented outcomes such as body weight and physical activity will be
described in a separate paper.

Two limitations of this study should be mentioned. First,
patients who were eligible to participate were asked to adhere to
an extensive one-year program, specific for patients with obesity.
Not all patients who fulfilled the inclusion criteria for our study
recognize obesity as a risk factor for cardiac disease and see the
need to change their behaviour with respect to this risk factor,
which could explain the high proportion of patients who declined
to participate (393 out of 698). As a result, we might have
included highly motivated patients, which could also explain the
good results in the standard CR group. Future studies should
focus on finding ways to motivate a more diverse group of
patients with obesity to participate in dedicated lifestyle pro-
grams. Secondly, patients who were lost to follow-up at six
months post CR in the OPTICARE XL CR group were significantly
younger as compared to patients who were not lost to follow-up.
Since patients were included in the analysis if they had at least

one measurement completed, this is not expected to have influ-
enced the results. Nonetheless, it should be kept in mind when
offering an extensive program to patients in the future.

We conclude that patients with obesity improved their HRQOL,
anxiety, depression, fatigue, and participation in society, regard-
less of being allocated to the one-year OPTICARE XL CR program
or standard CR. This suggests that the specific care as provided in
OPTICARE XL CR is not needed to improve HRQOL and psycho-
social well-being in patients with obesity.
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