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ABSTRACT

Coronary artery disease (CAD) poses a significant health risk to the global
population and behavioural change theory intervention on lifestyle and physical
activities are needed to improve patient's quality of life. Our main objective is to
examine the application of behaviour change intervention program on the on
the lifestyle and quality of life of patients after coronary intervention. The
randomised controlled trial was carried at Fuawi Hospital consisting of 156
participants divided into control and intervention groups. The primary outcomes
showed significant changes and increase in levels of physical activity between
intervention and controls with the intervention group showing higher frequency,
duration and intensity in both moderate physical activity and walking.
Secondary outcomes showed significant reductions in the blood pressure, BMI,
and improved healthcare-related quality of life. Alsos, significant lifestyle
changes were observed with cessation of smoking, increased intake of healthy
diets, stress and sleep management. Thus, the behavioural intervention change
program was significant in improving the outcomes of CAD patients through
increased levels of physical activity, increased quality of life and lifestyle
changes.

KEYWORDS: CAD; Behavioural Intervention; Quality of Life; Physical Activity;
and Lifestyle
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1. INTRODUCTION

Coronary artery disease (CAD) is a life-threatening disease that single-
handedly causes mortality and loss of disability-adjusted life years, especially
in low and middle-income nations (Ralapanawa & Sivakanesan, 2021). Stent
replacement or angioplasty are the characteristic intervention procedures for
the disease as they improve cardiac performance, quality of life, and long-term
lifestyle modifications among patients. Despite the elaborate interventions,
many patients face difficulties adopting healthier behaviours and experience
low quality of life. CAD’s many pathological indicators, including coronary
stenosis, can be captured by CT angiography. According to Ahmad et al.
percutaneous coronary intervention (PCI) refers to a non-surgical and invasive
procedure that is used to remove the occlusion and narrowing of the coronary
artery (Ahmad, Mehta, Reddivari, & Mungee, 2023). Its main objective is to
increase the supply of blood to ischemic tissues and can be realized through
deploying stents or ballooning the narrow segments. Rehabilitation
interventions and programs are usually delivered across various surgical
interventions to improve the outcomes of health risk behaviours and lower the
length of hospital stay. In each year, more than 310 million surgical operations
are performed in the world (Dobson, 2020).

The constant increase in the number of surgical operations poses a
critical metabolic stress on patients (Helander et al., 2019) coupled with an
increase in the rates of complications to about 20% after surgical operations
(Stevens, Feelisch, & Martin, 2019). The conventional rehabilitation of CAD
patients was primarily focused on the physical capacities, physical exercise and
were predominantly conducted in men. Previous studies (De Backer et al., 2003)
have postulated that stress reduction programs can be tailored and
implemented to reduce mortality rates of individuals with congenital heart
defects (CHD). Increasing the physical capacity of individuals is a fundamental
basis for men and women to realise positive outcomes after coronary
intervention despite the difficulties and challenges experienced by patients. The
constant daily life stresses and strains creates a complex and difficult situation
for patients that could extend beyond physical fitness into anxiety, depression
or other adverse outcomes. Therefore, behavioural interventions have been
proposed and developed to mitigate these issues and help patients overcome
everyday life challenges.

The analysis and identification of specific active ingredients that
distinguish between effective approaches geared towards increased physical
activity and decreased sedentary behaviour is important in improving the
outcomes of treatment. Behaviour change techniques allows for comparisons
and replication of successful components such as the Behaviour change
technique taxonomy (vi) that uses a defined system in prescribing standard
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components of physical activity (Michie et al., 2013). Previous analyses
investigating the role of every behaviour change therapy on sedentary lifestyle
or levels of physical activities have reported variations in effectiveness (Michie,
Abraham, Whittington, McAteer, & Gupta, 2009; Michie, Van Stralen, & West,
2011). Michie et al. (2009) found that behaviour change interventions used in
increasing physical activity and healthy eating were highly effective when
combined with self-monitoring of one or more behaviour change techniques
extracted from the controls of setting goals, feedback on behaviours and review
of behavioural goals. The maijor role of behavioural change techniques is not
yet fully examined in individuals with CAD based on levels of physical activity
and sedentary lifestyle (Cambruzzi et al., 2015).

Early intervention reduces the possibility of lifelong conditions such as
CHD and helps patients avoid cardiac risk factors consisting of smoking,
hypertension, obesity or diabetes (Maruthur, Wang, & Appel, 2009; Rippe &
Angelopoulos, 2019). Behavioural intervention lowers these risks because it
permits modification of lifestyles, increasing levels of physical activity, nutrition
management and effective stress management (Chaix et al., 2016; Spring,
Champion, Acabchuk, & Hennessy, 2021). Positive healthy behavioural
changes is an important factor of lifestyle intervention programmes that serves
to lower these risk factors. In the recent studies, there are no psychological
models that have explained the link between physical activity and dietary
behaviours in CAD. Although, health behavioural theories such as Health Belief
Model (Toft et al., 2007), Theory of Planned Behaviour (Ajzen, 1985; Bandura,
1977) and COM-B Behaviour Change Model (Michie et al., 2011) have been
proposed as key predictors of behavioural change based on lifestyle, motivation,
awareness and self-efficacy.

Behavioural change interventions have shown higher efficacy in
boosting the levels of physical activity among CAD and CHD patients with
notable outcomes in improved psychosocial health (Blanchard et al., 2010;
Franssen, Franssen, Spaas, Solmi, & Eijnde, 2020; Rodrigues, Jodo, Gallani,
Cornélio, & Alexandre, 2013). Behavioural change interventions involve
strategies such as setting of goals, feedback on behaviour and self-monitoring
of behavioural patterns. Previous studies have found that setting of goals is
highly effective when short-term goals are used (Locke & Latham, 2019), they
are more specific (Bierbauer et al., 2023; Graham, Prue-Owens, Kirby, &
Ramesh, 2020) and these goals are set by the patients in conjunction with
qualified medical health professionals (Schroé et al., 2020).

Self-monitoring of behavioural change interventions was reported to use
diaries and records as a constant reminder and increased awareness of the
existing behavioural model to be followed by the patient (Krist et al., 2020;
Rippe & Angelopoulos, 2019) alongside increasing levels of physical activity
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(Nakanishi et al., 2022). Additionally, it has been reported that consistent follow-
ups and regular consultations with medical health professionals increases the
patient’s capacity of self-monitoring and motivation to realise the set goals.

1.1 Research Objective

The main objective of our study is to examine the application of
behaviour change theory based on exercise intervention in preoperative
assessment and rehabilitation management. Also, we seek to examine the
efficacy of behavioural change interventions in increasing the levels of physical
activity and quality of life by improving the confidence for exercising, tailored
setting of goals and feedback.

2. Methods
2.1 Study Design

Our single centre randomised controlled trial was conducted at the the
Fuawi Hospital and performed according to the consolidated standards of
reporting trials (Schulz, Altman, & Moher, 2010). Ethical approval was granted
by the the Fuawi Hospital ethical committee and institutional review board.

2.2 Participants and Eligibility Criteria

Our study consisted of CAD patients who met the following inclusion and
exclusion criteria; participants who were clinically capable of performing
physical activities; participants who were aged 18 to 70 years, participants who
did not have major health issues or co-morbidities and participants who had
access to either a computer or telephone. Our sample size estimations showed
that 156 individuals were required to ensure that even if 15% were lost during
follow-up, we still had a sufficient number for statistical analysis based on
estimates from previous papers (Furber, Butler, Phongsavan, Mark, & Bauman,
2010; Luszczynska, 2006).

2.3 Procedure

Participants were recruited from the medical records which were
screened by physicians and qualified medical professionals. After eligible
participants were obtained, the participants were issued with information sheets
containing details about the study before completing consent forms before
undertaking the study commencing with collection of the baseline data. All
participants were then randomly divided using a random number generator into
control and experimental groups.

The control group received standard care from the physicians consisting
of general advice on the importance of physical activity, exercising and how to
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perform moderate to intense physical activities (consisting of brisk walking, light
running or jogging). The experimental group received the standard care and a
detailed 180 days’ behavioural intervention program under the guidance of a
cardiac nurse with experience inf lifestyle and behavioural intervention
programs for cardiovascular diseases.

2.4 Behavioural Intervention Change Program

A physical activity (PA) intervention was conducted from April to October
2023. It aimed to increase participants' PA levels to meet recommended daily
guidelines (moderate PA for at least 20 minutes on most days). The intervention
employed goal-setting, self-monitoring, and feedback to achieve behaviour
change. During initial in-person consultation (10-30 minutes), a cardiac nurse
used motivational interviewing to address participant barriers, identify
facilitators for an active lifestyle, boost self-efficacy for PA, and collaboratively
set individualized, short-term goals.

Self-monitoring was encouraged through regular PA recording in a diary.
Ten follow-up phone consultations (10-20 minutes each, monthly) provided
tailored feedback, reviewed goals and progress, and addressed emerging
barriers. The frequency and duration of consultations aligned with evidence-
based practices. Mobile phone text messages (10 total, delivered bi-weekly for
3 months, then weekly for 3 months) served as prompts and reminders, based
on the Theory of Planned Behaviour (TPB) to target attitudes, social norms,
perceived control, and intention (Ajzen, 1991; Bandura, 2004).

2.5 Outcomes and Measures

Outcomes were assessed at baseline (recruitment) and post-
intervention (6 months). Data collection included questionnaires, physiological
measures, and body composition (all at baseline and post-intervention), with an
additional follow-up questionnaire (3 months after intervention) on intervention
perception, current PA engagement, and PA intentions. Standard questionnaire
measures consisted of physical activity, health related quality of life and an
individual's self-efficacy for undertaking exercises. Additionally, demographic
measures on age, gender, marital status, income and living status were
obtained. The physiological and composition of the body were measured using
height, weight and blood pressure. The levels of physical activity were self-
reported through the short version of the International Physical Activity
Questionnaire [IPAQ] which has a higher reliability, validity and internal
consistency (Helmerhorst, Brage, Warren, Besson, & Ekelund, 2012).

The questionnaire consisted of measurements based on leisure time,
gardening and domestic activities, work and transport. Specific physical
activities involved walking, moderate intensity and vigorous intensity. The self-
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efficacy for exercising was measured using the Exercise Self-Efficacy Scale
(ESES, (Resnick & Jenkins, 2000), consisting of nine items that analysed
situations involving individuals who experience difficulties when exercising. The
responses were rated based on the perceived ability to undertake moderate
physical activity from 0 (not confident) to 10 (very confident). The total scores
were the sum of each answer divided by the number of answers. Health-related
quality of life (HRQL) was assessed using the Mac-New Heart Disease HRQL
(Valenti, Lim, Heller, & Knapp, 1996) consisting of 27 items that examines the
aspects of quality of life based on physical, social and emotional functioning
effects of CAD. ltems were measured on a Likert scale from 1 (Low HRQL) and
7 (High HRQL).

The diastolic and systolic blood pressure was measured using an
automated electronic blood pressure monitor for all patients at baseline and
180 days. The body mass index (BMI) was estimated from the height and
weight measurements and participants were classified based on BMI (BMI <
18.5 = Underweight; BMI = 18.5-25 = Normal Weight; BMI = 25-30 =
Overweight; and BMI >30 = Obese).

2.6 Statistical Analysis

The statistical power used was determined from the differences in the
average changes in the amount of physical activity (minutes per week) between
experimental and control groups. Improvements in physical activity were
quantified based on 30 mins per week and was clinically relevant and widely
adopted. The standard deviation on the sample size was reported at 60 with
significance level of 5% and statistical power of 80%. The readings of blood
pressure were measured with a standard deviation of 5 mmHg for about 75%
of all readings. All the collected data were analysed in GraphPad Prism version
9.5.1.

An independent samples t-test and Chi-square test was conducted to
estimate the baseline to 180 days of changes of physical activity, demographic
variables and secondary outcomes between control and experimental groups.
Missing data were analysed based on complete case analyses because they
were believed to have been missing completely at random (MCAR) while the
intention to treat analyses were incorporated based on several imputations and
carrying forward of the last observations.

3. Results
3.1 Analysis of Primary Outcomes

The study consisted of 156 participants divided into control (n=75) and
intervention (n=86) groups (see Table 1).
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Table 1: Analysis of Differences in the Sociodemographic profile of participants in the Control
and Experimental Groups.

CHARACTERISTICS CONTROL (N=75) INTERVENTION (N=86) P-VALUE
AGE 56 £6.7 years 55.8£10.1 years 0.67
MALE 38 (50.7%) 50 (58.1%) 0.76
CURRENT CHD

CHEST PAIN 14 (18.7%) 9 (10.5%) 0.25
CATHETERIZATION 52 (69.3%) 65 (75.6%)

CARDIAC SURGERY 9 (12.0%) 8 (9.3%)

MYOCARDIAL 0 (0.0%) 2 (2.3%)

INFARCTION

DURATION OF 61.5+£60.8 months  48.3 +45.3 months
DIAGNOSIS

CHRONIC DISEASE 0.31
DIABETES 5 (6.7%) 10 (11.6%)

HYPERTENSION 29 (38.7%) 27 (31.4%)

DIABETES & 25(33.3%) 28 (32.6%)

HYPERTENSION

NONE 16 (21.3%) 21 (24.4%)

Note: Parenthesis represented percentages (%) and the values are represented as Mean
+Standard deviation.

In Table 1, The study included 75 control participants and 86 intervention
participants with an average age of 56 and 55.8 years, respectively. Among
participants, 50.7% of the control group and 58.1% of the intervention group
were male. In the control group, 18.7% reported chest pain, 69.3% had a history
of catheterization, and 12.0% had undergone cardiac surgery.

The intervention group had a slightly lower prevalence of chest pain
(10.5%) but a similar proportion with a history of catheterization (75.6%) and
cardiac surgery (9.3%). No participants in the control group had a myocardial
infarction, while 2.3% of the intervention group did. The average duration of
diagnosis was 61.5 months for the control group and 48.3 months for the
intervention group.

Regarding chronic diseases, 6.7% of the control group had diabetes
compared to 11.6% of the intervention group. Hypertension was present in 38.7
percent of the control group and 31.4% of the intervention group. There was a
similar prevalence of both diabetes and hypertension (around 33%) and those
with none of these chronic diseases (around 21-24%) between the two groups
(see Figure 1).
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Figure 1: The Distribution of Chronic Diseases Between Controls and Intervention Groups.

Table 2: Analysis of changes in physical activity levels between Intervention and Controls

PA LEVELS CONTROL (N=70) INTERVENTION (N =81) MD (95 % ClI)
Baseline M(SD) 180 Days M(SD) Baseline M (SD) 180 Days M(SD)

MODERATE PA FREQUENCY 0.65 (0.41) 0.79 (0.57) 0.60 (0.46) 0.83 (0.68) -0.25* (-0.71 to -0.10)

DURATION 21.13 (60.50) 23.46 (68.73) 23.14 (46.85) 26.67 (99.76) -20.50* (-29.98 to —2.58)

MODERATE PA & WALKING

FREQUENCY 4.03 (3.50) 4.40 (2.46) 4.4 (2.67) 8.15 (2.26) -3.78* (-4.57 to -2.00)

DURATION 85.81 (93.88) 107.86 (198.02) 88.93 (100.11) 2449 (121.10) -146.86* (-199.96 to
-63.76)

INTENSITY 285.26 (310.71)  298.78 (312.64) 287.52 (311.43) 771.64 (396.44) -580.61*  (-697.61 to
393.61)

Note: PA = Physical Activity measured on the days per week. M (SD) = Mean (Standard Deviation). Cl = Confidence Interval. Duration = Minutes per
week. Intensity = Metabolic Equivalents minutes per Week.

311



Rev.int.med.cienc.act.fis.deporte - vol. 24 - nimero 96 - ISSN: 1577-0354

In Table 2, at baseline, the average frequency of moderate PA was
similar between groups (control: 0.65, intervention: 0.60), but the intervention
group showed a larger increase at 6 months (control: 0.79, intervention: 0.83).
Likewise, average baseline duration of moderate PA was comparable (control:
21.13 minutes, intervention: 23.14 minutes), with a slightly greater increase in
the intervention group at 6 months (control: 20.46 minutes, intervention: 26.67
minutes). Similar trends were observed for moderate PA and walking
frequency/duration, with the intervention group showing greater increases over
time (see Figures 2 and 3).

A comparison of frequency of physical activity between Intervention and Controls
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Figure 2: A comparison of the Frequency of physical activity (moderate physical activity and
walking) between Intervention and Controls.

A Comparison of the Duration of Physical Activity in Controls and Intervention
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Figure 3: A comparison of the Duration of physical activity (moderate physical activity and
walking) between Intervention and Controls.
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3.2 Analysis of Secondary Outcomes

In Table 3, at baseline, the mean HRQoL score in the control group was
4.85 (SD=2.05) and in the intervention group was 4.41 (SD=0.93). After 6
months, the mean HRQoL score increased in both groups, with a larger
increase observed in the intervention group (6.33, SD=1.70) compared to the
control group (5.00, SD=1.10). The mean difference in HRQoL score between
the two groups at 6 months was -1.24 (95%CI: -1.45 to -1.03), indicating a
significantly greater improvement in HRQoL in the intervention group.

Table 3: Analysis of Health-related quality of Life (HRQL).

QOL  CONTROL (N =70) INTERVENTION (N=81) MEAN DIFFERENCE
(95%Cl)

Baseline M 6 months M Baseline M 6 months M

(SD) (SD) (SD) (SD)
HRQL 4.85 (2.05) 5.0(1.1) 4.41 (0.93) 6.33(1.70) -1.24* (-1.45to0 -1.03)
(1-7)

Note: QoL = Quality of Life. M (SD) = Mean (Standard Deviation). Cl = Confidence Interval.

In Table 4, Systolic blood pressure (SBP) increased slightly in both
groups, with a larger increase in the control group (135.8 to 140.4 mmHg)
compared to the intervention group (133.9 to 129.8 mmHg). A similar trend was
observed for diastolic blood pressure (DBP) (see Figure 4). Both groups
experienced weight loss, with a greater average decrease in the intervention
group (84.5 to 77.8 kg) compared to the control group (84.5 to 84.7 kg). This
difference was reflected in body mass index (BMI), where the intervention group
showed a larger decrease (28.3 to 27.6 kg/m2) compared to the control group
(31.6 to 33.8 kg/m2).

Table 4: Analysis of physiological outcomes and body composition

HEALTH CONTROL (N=70) INTERVENTION (N=81) MEAN
VARIABLES DIFFERENCE
(95%Cl)

Baseline M 6 months M Baseline M 6 months M
(SD) (SD) (SD) (SD)

SBP (MM HG) 135.82 140.39 133.92 129.80 7.69* (3.11 to
(16.20) (15.06) (16.59) (10.27) 11.37)

DBP (MM HG) 77.1(9.8) 81.9(6.8) 76.7 (10.8) 73.92 7.29* (5.46 to

(8.68) 9.71)

BODY WEIGHT 84.50 84.66 (32.20) 83.5(31.2) 77.80 6.16* (3.24 to

(K G) (31.21) (20.3) 9.52)

BMI (KG/M?) 31.59 33.84 (6.70) 28.28 27.62 (5.7) 2.45* (2.54 to
(6.19) (4.40) 4.06)

Note: SBP = Systolic Blood Pressure. DBP = Diastolic Blood Pressure M (SD) = Mean
(Standard Deviation). Cl = Confidence Interval. BMI = Body Mass Index.
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Figure 4: A Line Chart of the Variation sin Systolic Blood Pressure and Diastolic Blood

pressure in Controls and Intervention.

In Table 5, On a 1-7 scale, emotional well-being increased from a
baseline of 4.1 to 5.9 in the intervention group compared to 3.14 to 3.8 in the
control group. Similarly, social well-being improved from 4.6 to 5.6 in the
intervention group versus 3.18 to 3.5 in the control group. The same trend was
observed for physical well-being (intervention: 3.2 to 4.9, control: 3.10 to 3.98).
Moreover, exercise self-efficacy, measured on a 1-10 scale, showed a dramatic
increase in the intervention group (3.4 to 7.2) compared to the control group

(2.85 to 3.13) (see Figure 5).

Table 5: Analysis of the Participants Perceptions of the Intervention

HEALTH CONTROL (N=70) INTERVENTION (N=81) MEAN
VARIABLES DIFFERENCE
(95%Cl)
Baseline M 6 months M Baseline M 6 months M
(SD) (SD) (SD) (SD)
EMOTIONAL 3.14(1.13) 3.80(1.11) 4.1(0.96) 5.9(0.67) -1.32* (-1.45
DOMAIN (1-7) to 0.99)
SOCIAL DOMAIN 3.18(1.19) 3.50(1.11) 4.6(0.87) 5.6(0.78) -1.42* (-1.36
(1-7) to -0.89)
PHYSICAL 3.10(1.18) 3.98 (1.09) 3.2(0.92) 4.9(0.86) -1.33* (-1.48
DOMAIN (1-7) to -0.98)
EXERCISE SELF- 2.85(1.69) 3.13(1.67) 3.4(1.62) 7.2(0.88) -3.99* (-4.23
EFFICACY (1-10) to -3.37)
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Figure 5: A pie Chart Showing The self-efficacy for exercising measured using the Exercise
Self-Efficacy Scale in The Intervention Group

3.3 Perceptions of Participants about the Intervention on Lifestyle

Our analysis found that the intervention achieved high engagement with
physical activity (PA) diaries. 85% of participants completed at least one goal,
and 90% maintained diary entries throughout the 12-week program. However,
adherence to diary completion declined slightly by 2% over the intervention
period. All these aspects were discussed during regular phone consultations
with the nurse to provide personalized feedback and guide future goal-setting.
Lifestyle changes were observed after the exercise intervention with
participants reporting changes in diet, sleep and stress management and no
cases of smoking. Increased fruit and vegetable intake by 2 servings/day was
achieved by incorporating a serving of fruit or vegetables at breakfast and with
lunch or dinner. Increased sleep duration by 60 minutes/night involving a
regular sleep schedule, creation of relaxing bedtime routine, and improving
sleep hygiene. Also, participants recorded better stress management due to
practicing relaxation techniques 3 times/week through deep breathing
exercises, mindfulness meditation, or progressive muscle relaxation. The
intervention was well-received by participants, with all (100%) reporting value
in each aspect. This included setting goals, tracking progress with self-
monitoring, and receiving feedback. They appreciated the delivery methods,
which included in-person consultations, phone calls, and text messages.
Participants identified several benefits, such as learning how to change their
behaviour, receiving regular motivation and reminders, and feeling supported
by the cardiac nurse. A trusting relationship developed through the program. A
small number of participants (n=13) faced challenges to staying active after the
intervention, citing poor health, time constraints, and lack of enjoyment.
However, most participants reported overcoming these barriers by engaging
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with the program, learning new strategies, and gaining a deeper understanding
of the importance of physical activity for their health. At nine months, all
participants who achieved recommended PA levels at six months (88%)
maintained that level. Of the remaining participants, 9% expressed a positive
intention to increase their activity.

4. Discussion

The findings propose a significant improvement in the HRQoL (health-
related quality of life) in the intervention group compared to the control group.
Participants in the intervention group reported improvements in emotional,
social, and physical well-being. Therefore, the behavioural change intervention
appears to have increased exercise self-efficacy, suggesting a potential long-
term positive impact on behaviour. Also, there were notable improvements in
the lifestyle of patients such as no smoking, improved stress management,
increased intake of fruits and a change in diet plans coupled with improved
sleeping patterns. We established that behavioural change intervention was
effective and safe in changing the lifestyle of patients and increasing their levels
of physical activity for increased health and positive outcomes. The observed
changes in the lifestyle of patients plays a critical role in the improving their
quality of life after coronary intervention. The cessation of smoking is important
because smoking constitutes a major risk factor for several heart diseases and
despite being diagnosed with CAD, increased smoking could make participants
susceptible to secondary infections such as lung cancer (Chen et al., 2019;
Laytragoon Lewin et al., 2021; Lee et al., 2021). Moreover, smoking increases
the narrowing of arteries and possibility of blood clotting. As a result of the
behavioural change intervention, it was a positive outcome to observe that
participants ceased smoking which boosted their health, recovery process and
overall quality of life. Our study observed dietary changes by from the
behavioural intervention group which enhanced increased intake of healthy diet
of fruits and vegetables. Healthy diets have been reported to be efficacious in
the management of cholesterol levels, blood pressure and weight. Thus, it is a
significant change in lifestyle of these patients which increases their recovery
process and quality of life. The increased intake of vegetables, lean proteins,
whole grains and fruits is a beneficial source of all nutrients required for good
health. The behavioural change intervention increased the health-related
quality of life among participants and was consistent with previous studies
reporting on these interventions with improvements in diet, smoking and stress
management (Rathore et al., 2020; Thomas et al., 2019; Uddin et al., 2020).
Our follow-up assessment obtained reductions in the impact of CAD due to
improved health conditions and adherence to the behaviour intervention
program. This finding was critical because low quality of life has negative effects
and adverse outcomes on the capacity of individuals to sustain the benefits
derived from the behavioural intervention program. Moreover, we found a
positive reduction in the blood pressure of patients as the number of days of
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participating in the intervention increased. It is positive trend because exercise
lowers blood pressure, enhances blood circulation to body parts, makes the
heart stronger, and improves psychological health (Okechukwu, Masala,
D'Ettorre, & LA TORRE, 2022). Often, CAD patients are physically unfit and
lack the capacity. The importance of physical activity spells the need for
encouraging physical exercise among CAD patients.

We observed that there were low attrition rates and significant positive
feedback from participants in the intervention group who demonstrated a higher
perception and acceptance of this behaviour change program. The utilisation of
text-messages as reminders ensured that participants were sufficiently
informed of their goals and objectives throughout the program. Although, at the
end of the study, we only found that 9% were willing to continue with the
program, it was still a positive trend. Similarly, previous studies have postulated
a significant emphasis on the delivery of behavioural change interventions
using telephone follow-up messages or applications and face-to-face
consultations with medical professionals (Arrigo, Brunner-LaRocca, Lefkovits,
Pfisterer, & Hoffmann, 2008; Furber et al., 2010). A study by Blake et al. found
that there has been an increased adoption of mobile phone text messages in
supporting healthcare operations and behavioural change interventions with
significant benefits and improved outcomes in physical activity (Blake, Suggs,
Coman, Aguirre, & Batt, 2017). The constant reminders of text messages
ensure a proper mechanism of reducing medical costs and regular meetings
with healthcare professionals. Arrigo et al. suggested that behavioural change
interventions cannot be designed and implemented in supervisory or non-
supervisory modes in CHD patients (Arrigo et al., 2008). Although, the
conventional models of behavioural change interventions proposed by the
previous studies have shown an increase in the efficiency and efficacy of
increasing physical activity, these studies have often been criticised for missing
gaps such as adequate details on the strategies used in behavioural change
interventions and lack of patient centered care and improvement in quality of
life. Moreover, they have not provided feedback on the progress of patients
(Furber et al.,, 2010; Kamel, Hafez, & Bastawy, 2021; Rodrigues et al.,
2013).The behavioural change intervention program resulted to a significant
reduction in the weight of participants coupled with a reduction in BMI. These
findings have clinical implications in the effective management of obesity
because more than 80% of our sample were reported to be overweight and
obese; however, these values reduced to less than 70% after 180 days of
follow-up. Weight management is critical in reducing the risk of comorbidities
and increased adaptations to physical activities. Obesity and increased body
fat percentage are indicators of cardiovascular diseases and their risk factors
(Sheibani et al., 2020). Therefore, balancing body fat percentage and BMI to
attain the required threshold is prescribed to CAD patients. Often,
comprehensive rehabilitation management and the behavioral change theory
are used to downregulate body fat percentage and BMI among CAD patients.
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Previous studies have proposed that physical activities could contribute smaller
effects to the body composition such as body weight when used alone and
independent of dietary interventions (Brubaker, Ross, & Joo, 2018; Garber,
2019; Khorshid, Adelhady, Elgarhy, & Mahmoud, 2020). These findings
complement our study because we observed significant dietary patterns with
increased intake of healthy diets of vegetables and fruits alongside increased
physical activity which shows a significant clinical benefit of reduction in BMI.
Additionally, these findings are consistent with previous reviews on the
association between physical activity and body composition in overweight
individuals.

5. Conclusion

The study established that behavioural change intervention program
increased the healthcare related quality of life and lifestyle changes among
participants. There were significant lifestyle changes reported in the
intervention group such as cessation of smoking, improved sleep and stress
management patterns and increased intake of healthy diets. We found
reductions in BMI and blood pressure which are significant clinical outcomes in
the treatment and management of CAD. Further studies are required to quantify
the dose of the behavioural intervention program to assess which elements and
components contributed to the observed effects or whether physical activity and
lifestyle changes act in synergy to produce the observed effects. Increased
exercising self-efficacy is a positive outcome in providing participants with
essential life skills for self-management and control over their lifestyle
behaviours. Overall, the findings suggest that exercise intervention has a
positive impact on lifestyle and quality of life in individuals with coronary
intervention.

Reference

Ahmad, M., Mehta, P., Reddivari, A. K. R., & Mungee, S. (2023). Percutaneous
Coronary Intervention. In StatPearls [Internet]. StatPearls Publishing.

Ajzen, |. (1985). From intentions to actions: A theory of planned behavior. In
Action control: From cognition to behavior (pp. 11-39): Springer.

Ajzen, I. (1991). The theory of planned behavior. Organizational behavior and
human decision processes, 50(2), 179-211.

Arrigo, ., Brunner-LaRocca, H., Lefkovits, M., Pfisterer, M., & Hoffmann, A.
(2008). Comparative outcome one vyear after formal cardiac
rehabilitation: the effects of a randomized intervention to improve
exercise adherence. European Journal of Preventive Cardiology, 15(3),
306-311.

Bandura, A. (1977). Self-efficacy: toward a unifying theory of behavioral change.
Psychological review, 84(2), 191.

Bandura, A. (2004). Health promotion by social cognitive means. Health

318



Rev.int.med.cienc.act.fis.deporte - vol. 24 - nimero 96 - ISSN: 1577-0354

education & behavior, 31(2), 143-164.

Bierbauer, W., Bermudez, T., Bernardo, A., Fleisch-Silvestri, R., Hermann, M.,
Schmid, J.-P., . .. Scholz, U. (2023). Predicting physical activity following
cardiac rehabilitation: A longitudinal observational study. Rehabilitation
Psychology, 68(3), 338.

Blake, H., Suggs, L. S., Coman, E., Aguirre, L., & Batt, M. E. (2017). Active8!
Technology-based intervention to promote physical activity in hospital
employees. American Journal of Health Promotion, 31(2), 109-118.

Blanchard, C. M., Reid, R. D., Morrin, L. I., McDonnell, L., McGannon, K.,
Rhodes, R. E., . . . Edwards, N. (2010). Demographic and Clinical
Determinants of Moderate to Vigorous Physical Activity During Home-
Based Cardiac Rehabilitation: THE: HO: ME-BASED DETER: M:
INANTS OF: E: XERCISE (HOME) STUDY. Journal of Cardiopulmonary
Rehabilitation and Prevention, 30(4), 240-245.

Brubaker, P. H., Ross, J. H., & Joo, K. C. (2018). Contemporary approaches to
prescribing exercise in coronary artery disease patients. American
Journal of Lifestyle Medicine, 12(2), 130-139.

Cambruzzi, E., Gassen, L. R., Reginatto, A., Noshang, A., Brandao, F. P,
Roman, L. R,, . .. Pégas, K. L. (2015). Relationship between age and
progesterone receptor expression with presence of central nervous
system metastases in breast invasive ductal carcinoma. Jornal Brasileiro
de Patologia e Medicina Laboratorial, 51(5), 323-328. doi:10.5935/1676-
2444 .20150052

Chaix, M.-A., Marcotte, F., Dore, A., Mongeon, F.-P., Mondésert, B., Mercier, L.-
A., & Khairy, P. (2016). Risks and benefits of exercise training in adults
with congenital heart disease. Canadian Journal of Cardiology, 32(4),
459-466.

Chen, H.-Y,, Li, S.-C., Chen, L.-F., Wang, W., Wang, Y., & Yan, X.-W. (2019).
The effects of cigarette smoking and smoking cessation on high-density
lipoprotein functions: implications for coronary artery disease. Annals of
clinical biochemistry, 56(1), 100-111.

De Backer, G., Ambrosioni, E., Borch-Johnsen, K., Brotons, C., Cifkova, R.,
Dallongeville, J., . . . Mancia, G. (2003). European guidelines on
cardiovascular disease prevention in clinical practice; third joint task
force of European and other societies on cardiovascular disease
prevention in clinical practice (constituted by representatives of eight
societies and by invited experts). European Journal of Preventive
Cardiology, 10(4), S1-S10.

Dobson, G. P. (2020). Trauma of major surgery: a global problem that is not
going away. In (Vol. 81, pp. 47-54): Elsevier.

Franssen, W. M., Franssen, G. H., Spaas, J., Solmi, F., & Eijnde, B. O. (2020).
Can consumer wearable activity tracker-based interventions improve
physical activity and cardiometabolic health in patients with chronic
diseases? A systematic review and meta-analysis of randomised

319



Rev.int.med.cienc.act.fis.deporte - vol. 24 - nimero 96 - ISSN: 1577-0354

controlled trials. International Journal of Behavioral Nutrition and
Physical Activity, 17, 1-20.

Furber, S., Butler, L., Phongsavan, P., Mark, A., & Bauman, A. (2010).
Randomised controlled trial of a pedometer-based telephone
intervention to increase physical activity among cardiac patients not
attending cardiac rehabilitation. Patient education and counseling, 80(2),
212-218.

Garber, C. E. (2019). The health benefits of exercise in overweight and obese
patients. Current sports medicine reports, 18(8), 287-291.

Graham, H., Prue-Owens, K., Kirby, J., & Ramesh, M. (2020). Systematic
review of interventions designed to maintain or increase physical activity
post-cardiac rehabilitation phase Il. Rehabilitation Process and Outcome,
9, 1179572720941833.

Helander, E. M., Webb, M. P., Menard, B., Prabhakar, A., Helmstetter, J.,
Cornett, E. M., . . . Kaye, A. D. (2019). Metabolic and the surgical stress
response considerations to improve postoperative recovery. Current
pain and headache reports, 23, 1-8.

Helmerhorst, H. H. J., Brage, S., Warren, J., Besson, H., & Ekelund, U. (2012).
A systematic review of reliability and objective criterion-related validity of
physical activity questionnaires. International Journal of Behavioral
Nutrition and Physical Activity, 9, 1-55.

Kamel, H., Hafez, M. S., & Bastawy, I. (2021). Telemedicine improves the short-
term medical care of acute ST-segment elevation myocardial infarction
after primary percutaneous coronary intervention. Frontiers in
Cardiovascular Medicine, 8, 693731.

Khorshid, H. R., Adelhady, Y., Elgarhy, N. E.-D. M., & Mahmoud, H. B. (2020).
Effect of Cardiac Rehabilitation Program on Heart Rate Recovery in
Diabetic Patients Post Myocardial Infarction Treated by Primary
Percutaneous Coronary Intervention. Minia Journal of Medical Research,
31(3), 153-166.

Krist, A. H., Davidson, K. W., Mangione, C. M., Barry, M. J., Cabana, M.,
Caughey, A. B., . . . Kubik, M. (2020). Behavioral counseling
interventions to promote a healthy diet and physical activity for
cardiovascular disease prevention in adults with cardiovascular risk
factors: US Preventive Services Task Force recommendation statement.
Jama, 324(20), 2069-2075.

Laytragoon Lewin, N., Karlsson, J.-E., Robinsson, D., Fagerberg, M., Kentsson,
M., Sayardoust, S., . . . Léfgren, S. (2021). Influence of single nucleotide
polymorphisms among cigarette smoking and non-smoking patients with
coronary artery disease, urinary bladder cancer and lung cancer. PloS
one, 16(1), e0243084.

Lee, S. N., Choi, I. J., Lim, S., Choo, E. H., Hwang, B.-H., Kim, C. J., . . . Kim,
H. Y. (2021). Effects of smoking on long-term clinical outcomes and lung
cancer in patients with acute myocardial infarction. Korean Circulation

320



Rev.int.med.cienc.act.fis.deporte - vol. 24 - nimero 96 - ISSN: 1577-0354

Journal, 51(4), 336.

Locke, E. A., & Latham, G. P. (2019). The development of goal setting theory:
A half century retrospective. Motivation Science, 5(2), 93.

Luszczynska, A. (2006). An implementation intentions intervention, the use of
a planning strategy, and physical activity after myocardial infarction.
Social science & medicine, 62(4), 900-908.

Maruthur, N. M., Wang, N.-Y., & Appel, L. J. (2009). Lifestyle interventions
reduce coronary heart disease risk: results from the PREMIER Trial.
Circulation, 119(15), 2026-2031.

Michie, S., Abraham, C., Whittington, C., McAteer, J., & Gupta, S. (2009).
Effective techniques in healthy eating and physical activity interventions:
a meta-regression. Health psychology, 28(6), 690.

Michie, S., Richardson, M., Johnston, M., Abraham, C., Francis, J., Hardeman,
W., ... Wood, C. E. (2013). The behavior change technique taxonomy
(v1) of 93 hierarchically clustered techniques: building an international
consensus for the reporting of behavior change interventions. Annals of
behavioral medicine, 46(1), 81-95.

Michie, S., Van Stralen, M. M., & West, R. (2011). The behaviour change wheel:
a new method for characterising and designing behaviour change
interventions. Implementation science, 6, 1-12.

Nakanishi, M., Miura, H., Irie, Y., Nakao, K., Fujino, M., Otsuka, F., . . . Noguchi,
T. (2022). Association of adherence to a 3 month cardiac rehabilitation
with long-term clinical outcomes in heart failure patients. ESC Heart
Failure, 9(2), 1424-1435.

Okechukwu, C. E., Masala, D., D'Ettorre, G., & LA TORRE, G. (2022).
Moderate-intensity aerobic exercise as an adjunct intervention to
improve sleep quality among rotating shift nurses. La Clinica Terapeultica,
173(2), 184-186.

Ralapanawa, U., & Sivakanesan, R. (2021). Epidemiology and the magnitude
of coronary artery disease and acute coronary syndrome: a narrative
review. Journal of epidemiology and global health, 11(2), 169-177.

Rathore, S., Kumar, B., Tehrani, S., Khanra, D., Duggal, B., & Pant, D. C. (2020).
Cardiac rehabilitation: Appraisal of current evidence and utility of
technology aided home-based cardiac rehabilitation. Indian Heart
Journal, 72(6), 491-499.

Resnick, B., & Jenkins, L. S. (2000). Testing the reliability and validity of the
self-efficacy for exercise scale. Nursing Research, 49(3), 154-159.
Rippe, J. M., & Angelopoulos, T. J. (2019). Lifestyle strategies for risk factor
reduction, prevention and treatment of cardiovascular disease. Lifestyle

Medicine, Third Edition, 19-36.

Rodrigues, R. C. M., Jodo, T. M. S., Gallani, M. C. B. J., Cornélio, M. E., &
Alexandre, N. M. C. (2013). The" Moving Heart Program": an
intervention to improve physical activity among patients with coronary
heart disease. Revista latino-americana de enfermagem, 21, 180-189.

321



Rev.int.med.cienc.act.fis.deporte - vol. 24 - nimero 96 - ISSN: 1577-0354

Schroé, H., Van Dyck, D., De Paepe, A., Poppe, L., Loh, W. W., Verloigne,
M., . . . Crombez, G. (2020). Which behaviour change techniques are
effective to promote physical activity and reduce sedentary behaviour in
adults: a factorial randomized trial of an e-and m-health intervention.
International Journal of Behavioral Nutrition and Physical Activity, 17, 1-
16.

Schulz, K. F., Altman, D. G., & Moher, D. (2010). CONSORT 2010 Statement:
updated guidelines for reporting parallel group randomised trials
(Chinese version). Zhong xi yi jie he xue bao= Journal of Chinese
integrative medicine, 8(7), 604-612.

Sheibani, H., Saberi-Karimian, M., Esmaily, H., Mouhebati, M., Azarpazhooh,
M. R., Divbands, G., . .. Ferns, G. A. (2020). A comparison of body mass
index and body fat percentage for predicting cardiovascular disease risk.
Translational Metabolic Syndrome Research, 3, 29-34.

Spring, B., Champion, K. E., Acabchuk, R., & Hennessy, E. A. (2021). Self-
regulatory behaviour change techniques in interventions to promote
healthy eating, physical activity, or weight loss: a meta-review. Health
Psychology Review, 15(4), 508-539.

Stevens, J. L., Feelisch, M., & Martin, D. S. (2019). Perioperative oxidative
stress: the unseen enemy. Anesthesia & Analgesia, 129(6), 1749-1760.

Thomas, R. J., Beatty, A. L., Beckie, T. M., Brewer, L. C., Brown, T. M., Forman,
D. E., ...Regensteiner, J. G. (2019). Home-based cardiac rehabilitation:
a scientific statement from the American Association of Cardiovascular
and Pulmonary Rehabilitation, the American Heart Association, and the
American College of Cardiology. Circulation, 140(1), €69-e89.

Toft, U. N., Kristoffersen, L. H., Aadahl, M., von Huth Smith, L., Pisinger, C., &
Jgrgensen, T. (2007). Diet and exercise intervention in a general
population—mediators of participation and adherence: the Inter99 study.
European journal of public health, 17(5), 455-463.

uUddin, J., Joshi, V. L., Moniruzzaman, M., Karim, R., Uddin, J., Siraj, M., . . .
Zwisler, A.-D. (2020). Effect of home-based cardiac rehabilitation in a
lower-middle income country: results from a controlled trial. Journal of
Cardiopulmonary Rehabilitation and Prevention, 40(1), 29-34.

Valenti, L., Lim, L., Heller, R., & Knapp, J. (1996). An improved questionnaire
for assessing quality of life after acute myocardial infarction. Quality of
Life Research, 5, 151-161.

322



