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Abstract: Lifestyle modification programs (LMP) represent a new approach to cardiometabolic/

oncologic risk reduction. Successful LMP in clinical practice must be feasible, cost effective, efficacious
and consider home-based exercise. Likewise, multiple mechanisms implied in cardiometabolic
risk reduction such as cardiac autonomic regulation (CAR) should be easily evidenced, in spite
of the computational complexity involved. This goal could be facilitated by employing novel,
friendlier, simpler techniques, such as the Autonomic Nervous System Index (ANSI), which can
be treated as a proxy of CAR. In this observational study, we introduce a simple LMP (based
on cognitive behavioral strategies and patient-tailored prescription of nutrition and home-based
exercise, managed by a single physician) into the currently existing clinical practice of secondary
cardiometabolic prevention. In 26 subjects, we assessed CAR (autoregressive spectral analysis of
cardiovascular variabilities), body mass composition (bioelectrical impedance analysis) and stress
perception (questionnaires). After LMP, ANSI and lipid profile were improved; % of fat mass,
waist circumference and stress perception were reduced. We conclude that this preliminary, proof of
concept study provides significant evidence in favor of the hypothesis that it is possible to introduce a
convenient, cost effective LMP into the currently existing clinical practice of secondary cardiometabolic
prevention. Findings suggest a successful comprehensive behavioral change, possibly facilitated by
the simplified approach employed in this study, capable of improving cardiac autonomic regulation
in addition to body mass composition and stress perception.

Keywords: autonomic nervous system; prevention; exercise; home-based intervention; nutrition;
heart rate variability

1. Introduction

Lifestyle medicine [1] represents a new approach to cardiometabolic/oncologic risk reduction,
aiming not only to reduce risk factors but primarily to ameliorate healthy lifestyles such as improvement
in physical activity habits, healthy nutrition, cessation of smoking and stress management strategies.
Lifestyle modifications can potentially prevent 70% to 90% of cardiometabolic diseases and 40% to
70% of cancer-related deaths [2] and are now considered mandatory in all international guidelines to
manage chronic non-communicable diseases [3–5].

There are multiple approaches to lifestyle modification [6], characterized by differences in
required levels of expertise of the involved professionals, lengths of allotted time, employed protocols,
operational context, clinical and psychological characteristics of subjects and specific preventive goals.
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As a result, efficacy varies considerably across different approaches to intervention [6]. The programs
that appear to be most effective, particularly in secondary prevention, are characterized by multifactorial
interventions and are designed for individuals or groups according to specific characteristics and
needs [6–10]. Unfortunately, these complex programs are expensive, are time consuming and require
that the different healthcare professionals work in truly collaborative and goal-oriented teams in order
to achieve positive results [10–14]. On the contrary, simple referral to other healthcare professionals
without joint responsibility often results in a time consuming, expensive and rather ineffective
approach [10,13,15]. Notably, this strategy is frequently present in clinical contexts outside research
programs, representing paradoxically a barrier to a successful result. On the other hand, the possibility
of accommodating all elements of lifestyle modification programs into relatively few encounters with
a single trained physician could be advantageous to hopeful patients and to interested institutions,
because adequate results could be obtained without increasing cost or time. Moreover, home-based
exercise programs are welcomed by patients, being convenient from an economical point of view and
representing a bridge toward introducing exercise into everyday routine.

In line with this reasoning, and particularly in the case of long-term conditions, the concept
that medical and functional aspects could be synthetized with everyday, normal clinical practice was
advocated years ago in a psychosomatic context by BT Engel [16] and more recently from a systems
perspective by AC Ahn et al. [17].

Accordingly, with proper training, physicians can learn how to produce therapeutic behavioral
responses (such as increasing physical activity or reducing weight).

It is also important to recall that an LMP should be considered “efficacious” only if its application
results in improvement of the underlying pathogenetic mechanisms. They range from a betterment
of immunological and hormonal profiles to improvement of hemodynamics. Improvements in
autonomic nervous system (ANS) regulation may also play an additional, little recognized, beneficial
role [18] generating a “risk factors gap” above and beyond usual treatments. Several chronic diseases
such as arterial hypertension, ischemic heart disease, diabetes and even cancer are characterized
by ANS impairment [19–22], which may be reversed by exercise training and/or healthy nutrition
programs [18,22–25]. Subjects with overweight and obesity are characterized both at an adult and
young age by well recognized ANS dysfunctions [23]; breast cancer patients show an ANS impairment
also as a consequence of adjuvant therapies [26]. Conversely, weight management programs are
associated with a combination of improved vagal function and reduced sympathetic activity [18,22–25].

In this preliminary, proof of concept, study we consider a group of hopeful subjects (subjects
who were willing to come back periodically to our clinic for a long follow-up period and periodical
evaluation) characterized by an increased cardiometabolic risk as occurs in patients with overweight,
metabolic syndrome or in breast cancer survivors. We hypothesize that it would be feasible to
introduce a convenient lifestyle modification program (LMP) [1,3,5–7,10,13] into the currently existing
clinical practice of secondary cardiometabolic prevention (avoiding increases in allotted time and costs)
considering home-based exercise protocols individually prescribed. We also tested whether, in addition
to expected favorable changes (such as the betterment of metabolic parameters), cardiac autonomic
regulation, as assessed by a simple unitary autonomic proxy (ANSI) [27], would be improved.

2. Materials and Methods

In this observational, proof of concept study, we consider a group of 26 metabolic syndrome
ambulant patients (21 of them were breast cancer survivors) who were referred to the Exercise
Medicine Unit (Humanitas Research Hospital, Rozzano, Italy) by their physician in order to reduce
cardiometabolic risk. Intervention program was followed a personalized approach intended to
reduce cardiometabolic (hence, in part, also oncologic) risk factors, combining cognitive behavioral
strategies—in particular, considering motivational interviewing models [1,28,29] with patient-tailored
prescription of exercise and nutrition as typical of a lifestyle medicine approach [1], according to recent
guidelines [3–7,10,13,30,31]. Eligibility criteria included the absence of acute conditions (within the
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past three months) or the presence of chronic diseases such as diabetes or arterial hypertension, which,
per se, may alter autonomic nervous system control. Breast cancer survivors had no evidence of
metastases, and none of them underwent chemotherapy or radiotherapy treatments during the study
period. All patients did not modify endocrine therapy and/or HER-2-directed therapies or other
therapies throughout the study period.

Informed consent was obtained from all individuals participating in the study. The protocol of this
study followed the principles of the Declaration of Helsinki and Title 45, US Code of Federal Regulations,
Part 46, Protection of Human Subjects, Revised 13 November 2001, effective 13 December 2001, and was
approved by the local Institutional Ethics Committee (letter signed by Humanitas Independent Ethics
Committee 13th October 2015). All participants at the time of first clinical assessment signed an
agreement to use anonymized data for population studies and possible publications.

To maximize time and cost effectiveness, the protocol was limited to sequentially planned
outpatient office visits, as per good clinical practice. Subjects were evaluated at the first encounter
(T0) and at the last planned encounter (T1) (after 17.63 ± 11.4 months). Visits were scheduled every
2–3 months; the first one lasted 45 min while the subsequent ones lasted 30 min.

In our clinic, patients, after around six months, lose at least 5% of their initial weight and continue
the program on their own [32]. Nevertheless, we offer them the possibility to be followed for a further
period. In this study, we consider subjects who, on a voluntary basis, elected to be followed for a long
time. Throughout the entire intervention program, all patients were assessed and followed by the same
physician, who had specific certified training in internal medicine (focusing on lifestyle changes) and
clinical psychology. The protocol did not require the intervention of other professionals. Whenever
deemed necessary, we gave patients some written material (for instance, nutritional tables).

Table 1 schematically describes first and follow-up visits, itemizing the multiple elements that
were addressed, the time allotted and specific goals.

Table 1. Description of first and follow-up visits.

1st Visit
Actions Allotted Time Goals

Welcome 5 min
n Understand patient’s concerns and circumstances

n Introduce the program and define patient’s and physician’s roles and responsibilities
n Establish an empathic, maieutic relationship

Clinical history and clinical
assessment 10 min

n Definition of patient’s health status
n Take note of pharmacological plan and discuss potential side effects

n Discussion of lifestyle assessment (ad hoc questionnaire was filled in before encounter with physician)
n Collection of anthropometric data

n If required, prescription of further clinical tests

Explanation of diagnosis
and of specific benefits

derived from
lifestyle change

5 min

n Make the patient aware about her clinical condition
n Clear up facts from patient’s interpretation of the personal implications

n Support the patient in learning how lifestyle change may ameliorate her health and reduce
cardiometabolic/oncologic risk, using her history

n Allow the patient to elicit desire, motivation to change
n Give the opportunity to the patient to raise any questions in order to have tailored answers

Setting of specific
individual goals 5 min

n Allow the patient to express her own reasons for change
n Assure the patient that she will have all the required support

n Prioritize behavior/issues for change (patient–physician alliance)
n Define long-term goal/s and steps (short-term goals) to reach it/them

Education about nutrition
and definition of tailored

nutritional plan
10 min

n Provide information about food choice
n Support the patient in discovering how to improve nutrition based on her/his history, clinical status and

lifestyle assessment
n Create a personalized nutrition program that the patient considers realistic, tailoring general clinical

guidelines to personalized actions
n Elicit in the patient the desire to adhere to the tailored program, taking into account medical guidelines,

personal clinical needs and patient’s preferences

Education about physical
activity and tailored
exercise prescription

10 min

n Provide information about exercise
n Be sure that the patient understands the importance of reducing sedentary behaviors and of increasing

structured exercise
n Help the patient to discover and define practical strategies to reduce sedentariness during her normal

daily activities
n Ensure that the patient realizes the importance of exercise and may be capable of appreciating any

single improvement
n Elicit in the patient the desire to adhere to the tailored exercise prescription, taking into account medical

guidelines, personal clinical needs and patient’s preferences
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Table 1. Cont.

Follow-Up Visit
Actions Allotted Time Goals

Welcome 1 min n Reinforce the empathic, maieutic relationship

Clinical history (from
previous encounter to
present) and clinical

assessment

9 min
n Assess changes in clinical status and lifestyle from previous visit to present

n Collection of present anthropometric data
n Discussion of tests results prescribed during or after first visit

Analysis of results and of
encountered barriers 5 min

n Provide feedback on progression towards set goals
n Empower the patient and reflect on her central role in determining her health status and the success of

the lifestyle change program
n Reinforce the collaborative relationship with the physician and the possibility to get all the

required support
n Make the patient aware of the (even small) result/s obtained and how it/them has/have improved her

quality of life

Problem solving 10 min

n Help the patient to find solution to overcome the encountered problems
n Help the patient to discover the required resources and to select those which best account for her needs

n Raise patient awareness of consequence of her/his behavior on her/his quality of life and wellbeing
n Make the patient aware that to encounter barriers and to find the resources to overcome them is a

critical, always present, part of a lifestyle change program

Setting of further specific
individual goals 5 min n Assist the patient to define further steps towards the long-term goal

n Make the patient aware that she is regaining control over her/his life and wellbeing

2.1. Clinical Assessment (Necessary Also to Exclude Any Contraindication to Exercise)

Clinical assessment comprised the following:

• History, evaluation of previous medical tests, standard medical examination, anthropometric and
hemodynamic data

• Blood tests (fasting plasma glucose; total, HDL (high density lipoproteins) and LDL (low density
lipoproteins) cholesterol; triglycerides; blood count; ALT (alanine transaminase) and AST
(aspartate transaminase) levels measured at T0 in all subjects and at T1 in 73% of subjects,
due to economic constraints.

• BIA bioelectrical impedance analysis (BodyStat Quadscan 4000, BodystatR_ Quadscan 4000, Body
Stat Ltd., Isle of Man, British Isles) [33] was employed in order to estimate percentage of fat mass
(FM) and of free fat mass (FFM) using the proprietary equation provided by the manufacturer.

2.2. Cardiac Autonomic Regulation

Our approach to the non-invasive evaluation of autonomic regulation has recently been
summarized [34,35]. In brief, ECG, non-invasive (Finometer, TNO, Delft, The Netherlands) arterial
pressure and respiratory activity (piezoelectric belt, Marazza, Italy) are acquired on a PC. Beat-by-beat
data series of 5 min rest followed by 5 min upright data are analyzed offline with dedicated software
that provides time and frequency domain indices of variability.

As we described, combining the three most informative indices (RR interval, RR VARiance and
stand–rest difference in RRLowFrequency in normalized units), a unitary autonomic nervous system
index (ANSI, autonomic nervous system index) is obtained [27]. ANSI, free of age and gender bias by
design, is treated as a percent ranked (0–100) unitary proxy of cardiac autonomic regulation, whereby
higher values indicate better autonomic function.

2.3. Lifestyle Assessment

After the visit, before the autonomic nervous system evaluation, an ad hoc questionnaire to
quantify lifestyle [12,36] was employed:

• Physical activity (weekly physical activity volume) was assessed by a modified version of the
commonly employed short version of the International Physical Activity Questionnaire [37,38],
which focuses on intensity (nominally estimated in metabolic equivalents—MET—according to
the type of activity) and duration (in minutes) of physical activity. We considered the following
levels: brisk walking (≈3.3 METs), other activities of moderate intensity (≈4.0 METs) and activities
of vigorous intensity (≈8.0 METs).
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• Nutrition was assessed using the AHA Diet Score [6], taking into consideration fruit/vegetables,
fish, sweetened beverages, whole grain and sodium consumption (the assessment of the latter
was adapted to Italian eating habits using a single question inquiring as to the habits of eating
sodium-rich foods or adding sodium to food [39,40].

• Perceptions of stress, fatigue, control and somatic symptoms (4SQ) were assessed using
a self-administered questionnaire [12,36] providing nominal self-rated Likert scales from 0
(“no perception”) to 10 (“highest perception”) for each measure. The 4SQ considers 18 somatic
symptoms; thus, the total score ranged from 0 to 180.

2.4. Statistical Analysis

Data are presented as mean± SD (standard deviation). Differences between data at T0 and T1
were assessed with paired statistics (either paired T test or Wilcoxon signed ranks test for non-normally
distributed variables, as indicated by Kolmogorov–Smirnov test). Computations were performed with
a commercial package (IBM SPSS 26) considering p < 0.05 as the significance threshold.

3. Results

Table 2 shows anthropometric, metabolic, hemodynamic and behavioral parameters for the
26 patients that were followed for 17.63 ± 11.4 months.

Table 2. Anthropometric, hemodynamic and metabolic data, before and after lifestyle
management program.

Variables Before After t-Test

Age (years) 52.9 ± 8.1
Gender (f/m) 23/3

Smoke (no/yes) 19/7 19/7
Height (cm) 162.2 ± 8.5
Weight (kg) 74.9 ± 18.6 65.9 ± 15.8 <0.001
BMI (kg/m2) 28.1 ± 5.7 24.8 ± 4.8 <0.001

Waist circumference (cm) 96.1 ± 14.8 89.9 ± 15.1 <0.001
Fat Mass (%) 37.4 ± 7.5 33.3 ± 7.0 <0.001
SAP (mmHg) 114.7 ± 17.4 111.5 ± 14.5 0.198
DAP (mmHg) 75.1 ± 9.5 69.8 ± 10.2 0.001

HR (b/min) 68.5 ± 8.9 62.7 ± 9.1 0.001
DP ((b/min) ×mmHg) 7861.7 ± 1593.0 7016.4 ± 1429.0 0.001
AHA Diet Score (a.u.) 2.95 ± 1.09 3.40 ± 0.88 0.045

ActivityVolume (MET·min/week) 778.5 ± 1290.7 1439.8 ± 1335.0 <0.001
SEDENTARINESS (h/week) 38.2 ± 21.8 32.4 ± 22.7 0.250

STRESS perception (au) 5.70 ± 3.45 4.35 ± 2.77 0.034
FATIGUE perception (au) 6.45 ± 2.37 4.90 ± 3.25 0.103

4SQ Score (au) 58.0 ± 29.5 44.8 ± 26.4 0.005
CONTROL perception (au) 5.55 ± 2.60 7.35 ± 2.08 0.075

Fasting glucose (mg/dL) 94.1 ± 9.4 92.5 ± 13.5 0.642
Total cholesterol (mg/dL) 234. ± 29.1 203.9 ± 29.1 0.036
HDL cholesterol (mg/dL) 58.2 ± 12.1 66.1 ± 16.8 0.035
LDL cholesterol (mg/dL) 133.4 ± 29.0 104.7 ± 33.7 0.256

Triglycerides (mg/dL) 104.6 ± 33.8 90.1 ± 26.8 0.169

Data are presented as mean ± SD; significance according to paired t-test. Abbreviations: BMI = body mass
index; SAP = systolic arterial pressure; DAP = diastolic arterial pressure; HR = heart rate; DP = double product;
AHA = American Heart Association; MET = metabolic equivalent; 4SQ = Subjective Somatic Stress Symptoms
Questionnaire; HDL = high density lipoprotein; LDL = low density lipoprotein.

Weight, BMI, waist circumference, fat mass % and absolute (in kg) were all significantly reduced
at T1. Notably, weight diminished by around 10.95% (SD 6.08). Total cholesterol was slightly reduced
and HDL cholesterol was increased (notably, no treatment with statin was started after first evaluation).
Hemodynamic and behavioral indices were also modified coherently: HR, arterial pressure and double
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product were reduced significantly; AHA diet score increased, as well as weekly activity volume,
as estimated by metabolic equivalents (METs min/week); subjective stress and subjective somatic
symptoms perception (4SQ) diminished significantly (Figure 1).
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Figure 1. Schematic representation of the differences in selected metabolic, behavioral, hemodynamic
and autonomic indices before and after lifestyle modification program in patients with increased
cardiometabolic risk.

Table 3 and Figure 1 synthetically report the difference in autonomic indices between T0 and T1.
In addition to an increase in RR, there are clear, significant increases in RR variance, RRHF in msec2
and, in ANSI, the composite index of cardiac autonomic regulation. Conversely, oscillatory indices
(RR LFnu, RR HFnu and RRLF/HF), together with non-linear markers, were not different at T1 from T0.
In addition, systolic arterial pressure (SAP) mean, SAPLFmmHg2 and indices of cardiac (α index) or
arterial baroreflex (A.XXAR) were not modified significantly.
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Table 3. Values of cardiac autonomic proxies before and after lifestyle management program.

Variable Before After p

RR (msec) 891.6 ± 125.2 977.4 ± 156.1 0.001
RR VAR (msec2) 1227.8 ± 1053.1 1727.8 ± 1215.6 0.008
RR LFa (msec2) 323.3 ± 343.7 559.8 ± 880.9 0.118
RR HFa (msec2) 312.9 ± 382.9 445.9 ± 379.1 0.007
RR LFnu (nu) 47.3 ± 22.8 45.4 ± 24.9 0.748
RR HFnu (nu) 45.7 ± 21.9 48.6 ± 24.3 0.621
RR LF/HF (.) 1.84 ± 2.26 2.25 ± 3.39 0.959

RRRo (au) 0.30 ± 0.09 0.29 ± 0.09 0.592
RR p_0v (%) 23.0 ± 13.7 21.4 ± 13.4 0.623
RR p_1v (%) 48.7 ± 6.9 48.9 ± 10.1 0.921
RR p_2l (%) 10.9 ± 7.1 11.1 ± 6.2 0.948
RR p_2u (%) 16.9 ± 8.9 18.4 ± 9.8 0.218
A.XXAR (msec/mmHg) 2.72 ± 23.0 2.58 ± 2.46 0.852

SAP mean (mmHg) 117.6 ± 18.2 114.5 ± 21.0 0.439
SAP LFa (mmHg2) 3.5 ± 4.2 4.2 ± 7.1 0.675
α Index (msec/mmHg) 14.6 ± 8.7 16.2 ± 8.9 0.482
ANSI (%) 43.7 ± 23.0 63.5 ± 22.9 0.001

Abbreviations: p = significance; RR = average of RR interval from tachogram sections; RR VAR = variance from
tachogram sections; LFa = absolute power(a) of low frequency (LF) component of RR variability; RR HFa = absolute
power(a) of high frequency (HF) component of RR variability; RR LFnu = normalized power (nu) of low frequency
(LF) component of RR variability; RR HFnu = normalized power (nu) of high frequency (HF) component of RR
variability; RR LF/HF = ratio between absolute values of LF and HF; Ro= regularity index; p_0v, p_1v, p_2l, p_2v =
deterministic patterns; A.XXAR = index of arterial baroreflex; SAP mean = systolic arterial pressure by Finometer; α
Index = index of overall cardiac baroreflex sensitivity; ANSI = Autonomic Nervous System Index

4. Discussion

This proof of concept study shows that it is possible to introduce a convenient cost effective
lifestyle modification program into the currently existing clinical practice of secondary cardiometabolic
prevention, capable of improving cardiac autonomic regulation in addition to body mass composition
and stress perception.

4.1. Cardiac Autonomic Regulation

LMP represents a convenient strategy in the management of chronic non-communicable
diseases [3–7,10]. Several studies based on structured, supervised interventions showed that improved
metabolic effects can be considered an achievable goal [6,7,10,13,41]. The surprising finding that the
attendant reduction of risk may be greater than expected from metabolic improvement alone suggested
a significant beneficial role of improved autonomic regulation [18]. An impairment of CAR characterizes
many common metabolic conditions, ranging from obesity and metabolic syndrome [18–23] to the side
effects of multiple adjuvant therapies [26], increasing cardiac risk. In the present study, a significant
improvement in CAR was observed after LMP, as clearly indicated by the increase in ANSI. Notably,
among the multiple autonomic indices extracted from spectral analysis of RR interval variability and
coding for different aspects of the variability phenotype (pulse, amplitude and oscillations), only the
first two domains were favorably modified after the intervention. Oscillatory domain indices (RRLF and
RRHF expressed in normalized units) conversely appeared unmodified by this LMP. The statistical
procedure employed to build ANSI combines metrics of the three major domains of RR variability
into a single, composite index of autonomic (sympathetic and parasympathetic) balance. In addition,
ANSI is, by design, insensitive to age and gender and is presented as % rank. Moreover, ANSI correlates
with cardiac baroreflex sensitivity (generally considered an important index in determining cardiac
prognosis) [42]. These properties render ANSI simple to interpret as a proxy of CAR, hence particularly
useful and economical to gauge individually the results of LMP.

The observed improvement in CAR was associated with a significant reduction in fat mass (both in
absolute and % units), BMI and waist circumference. Of relevance, fat mass was obtained with a reliable,
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albeit indirect, method [33]. This method suggests also that, in the period of observation, lasting around
18 months, the dry lean mass was, notably, unmodified (from 10.6 ± 3.4 to 9.5 ± 3.4 kg; 14.7 ± 3.5 to
14.7 ± 3.6%). Although the accuracy of estimations of dry lean mass depends on a proprietary equation
provided by the manufacturer, potentially fraught by an unknown bias, data suggest a well-balanced
effect of the nutrition intervention and physical activity prescription, as documented by a reduced fat
mass and maintained muscle mass.

4.2. Lifestyle Modification Program (LMP)

Here, we introduce a convenient LMP (combining cognitive behavioral strategies with
patient-tailored prescription of nutrition and home-based exercise) [1,6,7,32] into the currently existing
clinical practice of secondary cardiometabolic prevention. We accommodated all elements of LMP
(see Table 1) into relatively few encounters, avoiding increases in allotted time and costs, although
first visits might require a longer time than usual general medicine outpatient practice [43]. All the
components of the LMP were managed by a single physician, while the majority of LMPs consider the
involvement of several different healthcare professionals. A multidisciplinary approach is an essential
component of lifestyle interventions in order to be able to address all the clinical, psychological and
technical aspects needed to help patients improve behavior [1,6–9,11,13,28].

While, in research environments, it is easy to find diverse competent professionals who are actually
capable of working in a truly collaborative, goal-oriented team, it is more difficult to find these teams
in a regular clinical setting. In practice, it might happen that patients are managed by physicians that
are not sufficiently trained and tend to simply refer patients to different healthcare professionals in
a non-coordinated, inefficient way [10,13,15]. Conversely, the possibility to have a single physician
trained in lifestyle medicine [1,44] (i.e., having all required kinds of expertise) might help to overcome
this issue, as well as carry an obvious economic advantage and enhance work efficiency. There are
still very few physicians trained in lifestyle medicine. However a growing number of studies indicate
that training physicians in lifestyle medicine might be worthwhile [45,46], particularly considering
that it has been estimated that lifestyle-based primary prevention might outperform by 4–5 folds
traditional drug-based secondary prevention [45]. Moreover, a lifestyle program based on the patient’s
active role [28] that is feasible outside the hospital environment (home-based), but under medical
control, may be a bridge towards living a normal life again (particularly for cancer survivors) and
toward introducing exercise and healthy nutrition into everyday routine. This approach would help to
overcome a major drawback of structured rehabilitation programs that are considered by patients as
part of “acute” (short-term) therapeutic strategies which are incapable of inducing long-term lifestyle
modifications. In this study, patients were assessed after a long period (17.63 ± 11.4 months), showing
that they were capable of maintaining the modified lifestyle: they increased self-reported activity
volume, improved AHA Diet score, suggesting healthier dietary habits, (see Table 2), and reduced
perception of stress. The present findings therefore suggest that the cognitive–behavioral approach—in
particular, considering motivational interviewing models—employed in this LMP appears promising.
Obviously, the possibility to add other different healthcare professionals to a physician trained in
lifestyle medicine would improve the quality of the program when economic and organizational
barriers are not present. Nutritionists, exercise physiologists, physiotherapists, psychologists, etc.,
may have an important specific additional role, particularly when following up with the subject/patient
over time, adjusting the program, designing new protocols, etc., then contributing to the eradication of
interprofessional barriers constructed as a result of historical professional hierarchies and tensions [47].

Finally, the time slots allocated to individual elements of the LMP (see Table 1) may appear too
short per se, but, thanks to the single physician model, lifestyle education is in practice spread across
the entire visit. The preceding time, even if formally dedicated to other matters, may be used to
introduce some personalized educational aspect regarding exercise/nutrition. For instance, when the
physician sets, with the patient, the specific goal/s to be reached, they indicate also the modality of
exercise specifically required to reach the set goal/s, thus anticipating some educational aspects (if the
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goal is to reduce fat mass and improve lean mass, for instance, the physician explains the difference
between aerobic endurance exercise (required to reduce fat mass) and strength exercise (required to
improve muscle mass)). Moreover, in the time dedicated to the education, the physician addresses
specific aspects important to start the program. More information will be offered during the follow-up
visits. Obviously, it may be very difficult to concentrate in a short time all the important information.
This is possible only if the entire process is managed by only one trained physician. Moreover, the
quality of the process depends on the physician’s experience, as occurs in every medical endeavor.

4.3. Limitations

The study is based on indirect methods and provides only approximate quantification of CAR;
however, ANSI proved capable of furnishing rather solid information about cardiac autonomic
regulation in normal and pathological conditions. The number of patients is small (only 26). They were
the patients who subsequently attended our clinic and who were free of chronic diseases, such as
diabetes or arterial hypertension, which per se may alter autonomic nervous system control, who did
not change or stop any pharmacological treatment during the study and who consented to be followed
for a long period. In this proof of concept study, we do not have a control group: this is because the
result that we reported derives from the (post hoc) observation of our clinical activity where, for ethical
reasons, we may not exclude some patients from the intervention on lifestyle. Metabolic findings are
based on a limited number of patients (about 73%) because of economic limitations of this proof of
concept observational study. Lastly, the proof of concept nature of this study could not, by design,
consider a control untreated group, since it was based on self-selected patients who consulted our
clinic in order to change their normal lifestyle introducing LMP.

5. Conclusions

We conclude that this preliminary, proof of concept study supports the hypothesis that it is possible
to introduce a convenient time and cost effective LMP into the currently existing clinical practice of
secondary cardiometabolic prevention. Indeed, findings suggest that a successful comprehensive
behavior change, possibly facilitated by the simplified approach employed in this study, is capable of
improving cardiac autonomic regulation in addition to body mass composition and stress perception.
Considering the contributing role of altered cardiac autonomic regulation to cardiometabolic risk,
this study corroborates the role of non-pharmacological strategies, based on lifestyle modification,
to reduce the risk of cardiometabolic diseases. Applying the concept of sustainability (a term usually
used to indicate the avoidance of the depletion of natural resources in order to maintain an ecological
balance to grant to future generations enough planet resources) to the medical scenario, LMP may be
considered a sustainable tool. In fact, they permit us to take action today (to foster a healthy lifestyle) to
preserve a great good (health) which, otherwise, might disappear. Moreover, the prevention of chronic
non-communicable diseases (thanks to healthy nutrition, physical exercise, cessation of smoking and
stress management) is an important tool to grant benefits not only at the individual level but also
at a global level. In this latter case, the benefits are also due to the possibility of saving economical
resources that might be necessary in order to manage these chronic diseases.
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