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A B S T R A C T

Behavioural risk factors, causing obesity, diabetes, dyslipidemia and cardiovascular disease (CVD), have wors
ened during the pandemic in India. A multidisciplinary team of Physician, Physiotherapist, Dietician and Psy
chologist evaluated the subjects using an online questionnaire and provided a comprehensive lifestyle 
intervention program (CLIP) with exercise, nutrition, psychosocial counseling, health education and goal-setting 
components. Fifty-one subjects (54 ± 11 years, 78% male, 18 ± 7 sessions) showed significant improvement in 
daily intake of fruits, vegetables and whole grains, choice of heart-healthy foods between meals, weekly exercise 
duration, self-reported chronic stress, tobacco use and BMI. A virtual CLIP is effective in improving cardiovas
cular health behaviours in Indians.

1. Introduction

The absolute burden of cardiovascular disease (CVD) has increased 
globally and has shifted heavily toward low- and middle-income coun
tries, with India at its epicenter.1 Cardio-metabolic disorders, namely 
obesity, hypertension, diabetes and dyslipidemia are key in the causa
tion of CVD, together contributing to the rising morbidity and mortality. 
Behavioural risk factors such as physical inactivity, unhealthy diet, 
poorly managed stress and tobacco use are at the core of the causation of 
these chronic diseases.2 Unfortunately, the prolonged countrywide 
lockdown during the pandemic has posed a major barrier to healthy 
lifestyle adherence in India.3

The role of effective, multicomponent, evidence-based behaviour 
counseling interventions in promoting healthy behaviours and reducing 
CVD risk is well established.4–6 The 5A Model (assess, advise, agree, 
assist, and arrange) provides a framework for clinical counseling that 
clinicians and other healthcare professionals can use for efficient 
lifestyle-related behavior change counseling in patients at all levels of 
cardiovascular disease risk at every visit.7

The quality and outcomes of centre-based programs focused on CVD 
prevention in the pre-pandemic era8,9 and the effectiveness of 
home-based programs on Indians10 have been published by our group. 
Research shows that the adoption of healthy behaviours is poor among 

Indians, mainly due to lack of intensive counseling sessions and health 
promotion policies.11 This study aimed to analyze the changes in 
cardio-metabolic health behaviours brought about by a comprehensive 
lifestyle intervention program (CLIP) provided either completely virtu
ally or in combination with centre-based, in-person sessions during the 
pandemic in India.

2. Methods

2.1. Subjects

All patients that participated in the CLIP for primary prevention 
(prevention group, PG) and secondary prevention (rehab group, RG) 
during the pandemic (from February 2020 to February 2023) and had 
completed the internally validated self-reported health behaviour 
assessment questionnaire, at enrolment and at completion of the CLIP, 
were included in this retrospective observational study. CLIP non- 
completers (n = 8) and questionnaire non-responders (n = 22) were 
excluded.

2.2. Evaluation and outcomes

Evaluation of subjects included demographic data, vitals, 
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anthropometry and health behavior assessment, at intake and at pro
gram completion. An online Google Forms questionnaire, consisting of 
13 questions with either multiple choice or checkboxes response format, 
was used to evaluate the health behaviour of the subjects. The health 
behaviours assessed were (1) daily consumption of whole grains, (2) 
daily consumption of vegetables and fruits, (3) choice of foods between 
meals, if any, (4) weekly exercise duration, (5) self reported chronic 
stress and (6) tobacco use. Presence of diabetes mellitus, systemic hy
pertension, dyslipidemia, and overweight/obesity (body mass index, 
BMI ≥25 kg/m2) was documented. Subjects with ≥2 chronic conditions 
were classified as multimorbid and those with left ventricular ejection 
fraction (LVEF) < 50% were classified as heart failure (HF). The out
comes of interest were behavior modification pertaining to the 6 be
haviours assessed, change in BMI and adherence to pharmacotherapy at 
the time of program completion.

2.3. Intervention

A multidisciplinary team consisting of Physician, Physiotherapist, 
Dietician and Counseling Psychologist evaluated the subjects at the time 
of enrolment, designed and provided a personalised and comprehensive 
lifestyle intervention program (CLIP) and re-evaluated them at the time 
of program completion. The core components of the CLIP were super
vised exercise training, nutritional guidance, psychosocial counseling, 
health education and goal-setting based on the SMART (Specific, 
Measurable, Attainable, Relevant, Time-bound) goal framework to 
promote behaviour modification. The CLIP typically consisted of 1-2 
sessions per week spread over 3-6 months.

Subjects attending all sessions online and without any in-person 
touch point with the healthcare team were termed the home-based 
group and those attending a combination of in-person and online ses
sions were termed the hybrid group. The home-based sessions were 
conducted using an online video meeting platform (Zoom/Google 
Meet); each session lasted about 30-45 min and with audiovisual pre
sentation and interactive discussion components. The physiotherapist- 
lead online sessions were typically one-on-one while the education/ 
counseling/nutritional sessions were small group sessions involving the 
subjects and their family members/caretakers. The in-person sessions 
were conventional face-to-face sessions in the outpatient facility. During 
the pandemic-related complete lockdown period, all programs were 
home-based; with the lifting of the lockdown, hybrid programs were 
offered on a request basis.

The procedures followed were in accordance with the ethical stan
dards of the Indian Council of Medical Research and with the Declara
tion of Helsinki. Written informed consent was obtained from all 

patients at the time of enrolment. Ethical committee approval was not 
sought due to the retrospective nature of the study.

2.4. Statistical analyses

Categorical data are expressed as numbers (n) and percentages (%) 
and continuous data as mean and standard deviation (SD) or median and 
interquartile range (IQR) as applicable. Pre and post program parame
ters were compared using chi-sqaure test or paired t-test, as applicable; 
p < 0.05 was considered statistically significant.

3. Results

Age of the subjects (n = 51) was 54 ± 11 years (range 32–79 years) 
and 40 (78%) were male. There were 33 subjects in the home-based and 
18 subjects in the hybrid group (Fig. 1). Four couples participated in the 
CLIP; 17 (40%) of the remaining 43 subjects had at least 1 other family 
member attend the majority of education/counseling sessions.

Hypertension (n = 29, 57%) and overweight/obesity (n = 29, 57%) 
were equally prevalent risk factors, followed by hypercholesterolemia 
(n = 28, 55%) and diabetes (n = 20, 40%). Majority (n = 46, 91%) had 
multimorbidity. In the RG (n = 28), the indication was coronary artery 
disease in 26 (93%) of which 13 (50%) had HF; hypertrophic cardio
myopathy and peripartum cardiomyopathy was the indication in 1 
(3.5%) each.

The time between pre-program and post-program assessments was 
180 days (IQR 56) and the number of sessions attended was 18 ± 7. 
There was a significant improvement in all the behaviours, namely 

Fig. 1. Flow diagram of subjects included in the study.

Table 1 
Cardiovascular health behaviours in the study subjects before and after the CLIP.

Health 
behaviour

All 
subjects 
Pre n =
51

All 
subjects 
Post n 
= 51

p Home- 
based 
subjects 
Pre n =
33

Home- 
based 
subjects 
Post n 
= 33

p

Consume 
whole- 
grain 
products 
on most/ 
every day 
of the 
week, n 
(%)

36 (71) 45 (88) 0.01 22 (67) 28 (85) 0.04

Consume ≥5 
cups of 
fruits and 
vegetables 
every day, 
n (%)

4 (8) 17 (33) 0.0007 3 (9) 13 (39) 0.002

Choose heart- 
healthy 
options 
between 
meals or do 
not eat 
between 
meals, n 
(%)

37 (73) 48 (94) 0.006 24 (73) 31 (94) 0.01

Weekly 
exercise of 
≥150 min, 
n (%)

23 (45) 35 (69) 0.002 15 (45) 24 (73) 0.01

Self-reported 
chronic 
stress, n 
(%)

17 (33) 6 (12) 0.005 11 (33) 3 (9) 0.008

BMI, kg/m2 

(mean ±
SD)

26.4 ±
5.3

25.9 ±
5.4

0.0001 25.5 ±
5.1

25 ±
5.2

0.0006
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adequate daily intake of fruits, vegetables and whole grains, choice of 
heart-healthy foods between meals, sufficient weekly exercise, and a 
reduction in self-reported chronic stress in all subjects and in the home- 
based group (Table 1). Importantly, of those who used to consume un
healthy foods between meals (n = 14), all but one (n = 13, 93%) 
modified to healthy options. Table 2 shows the behaviour changes in the 
PG and RG, with significant improvement in almost all parameters.

There were significantly more tobacco users in RG than in PG (11 vs 
2, p = 0.02). Of the 11 tobacco users in RG, 6 (46%) were current users 
at the time of cardiac diagnosis; all cigarette smokers (n = 5) quit at the 
time of myocardial infarction and did not relapse during the CLIP; a 
smokeless tobacco user presenting with chronic stable HF failed to quit.

BMI had also improved significantly in all subjects, in the home- 
based group and in PG and RG. Medication adherence education was 
provided to all subjects receiving pharmacotherapy (n = 47; 92%); 
failure to adhere was not reported in any of the subjects.

4. Discussion

To the best of our knowledge, this is the first study from India to 
report on the improvement in cardio-metabolic health behaviours 
brought about by a comprehensive lifestyle intervention provided 
virtually during the pandemic. Several evidence-based behaviour 
change techniques such as SMART goal-setting, physical activity pre
scription, self-monitoring, plate method and smoking cessation guid
ance were employed successfully in the CLIP.12 Multimorbidity is a 
major threat to the health of our nation13 and is best addressed by 
technology-enabled, easily-accessible health programs tailored to the 
needs of the participant14,15 as proposed by the National Program for 

Prevention and Control of Cancer, Diabetes, CVD and Stroke 
(NPCDCS).16

The major limitation of the study is the small sample size but it is 
nevertheless useful data on the role of online behavior modification 
interventions, in the wake of several similar facilities completely shut
ting down their services during the pandemic. The lack of an externally 
validated health assessment questionnaire suitable for the Indian pop
ulation is another limitation, which needs to be addressed in the future.

In conclusion, a comprehensive lifestyle intervention program with a 
multipronged approach to behaviour modification is effective in 
improving cardiovascular health behaviours, even in those who follow 
the completely home-based program.
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Table 2 
Cardiovascular health behaviours in the Prevention and Rehab groups.

Health 
behaviour

Prevention 
Pre n = 23

Prevention 
Post n =
23

p Rehab 
Pre n 
= 28

Rehab 
Post n 
= 28

p

Consume 
whole-grain 
products on 
most/every 
day of the 
week, n (%)

19 (83) 21 (91) 0.19 17 
(61)

24 
(86)

0.017

Consume ≥5 
cups of 
fruits and 
vegetables 
every day, n 
(%)

2 (9) 6 (26) 0.059 2 (7) 11 
(39)

0.002

Choose heart- 
healthy 
options 
between 
meals or do 
not eat 
between 
meals, n (%)

16 (70) 22 (96) 0.027 21 
(75)

27 
(96)

0.01

Weekly 
exercise of 
≥150 min, n 
(%)

10 (43) 16 (70) 0.037 13 
(46)

20 
(71)

0.01

Self-reported 
chronic 
stress, n (%)

6 (26) 3 (13) 0.13 11 
(39)

3 (11) 0.007

BMI, kg/m2 

(mean ±
SD)

28 ± 6.7 27.7 ± 6.9 0.02 25 ±
3.4

24.5 
± 3.1

0.002
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