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A B S T R A C T   

Standard cardiology practice often defers preventive strategies to primary care providers. We aimed to evaluate 
the effectiveness of a preventive cardiology clinic focused on lifestyle and nutrition counseling combined with 
guideline-directed medical therapy on reducing cardiovascular disease (CVD) risk. We queried the University of 
Florida-Health database for patients enrolled in the preventive cardiology clinic, and a general and interventional 
cardiology clinic from January 2016 to October 2019. Mean change in weight and blood cholesterol including 
LDL cholesterol (LDL-C), total cholesterol (TC) and triglycerides (TG) were compared in the three clinics in the 
initial cohort and stratified into primary and secondary prevention. A propensity score-matched analysis was 
done to adjust for CVD risk factors and statin use. Among a cohort of 239 patients, enrollment in the preventive 
clinic (n = 99) was associated with greater weight loss at 6 months compared to other clinics (n = 140) (mean 
− 1.7 vs +0.1 kg, p 0.007). Preventive clinic was also associated with greater mean reduction in LDL-C (− 24.8 vs 
− 7.1 mg/dl, p 0.021), TC (− 29.3 vs − 2.0, p 0.003) and TG (− 19.7 vs +13.3, p 0.002) at both initial and last 
follow-up (median time 6 and 16 months). The association with reduction in TG was observed in both primary 
and secondary prevention, but reduction in LDL-C and TC was only significant in secondary prevention. In a 
propensity-matched linear regression analysis, preventive clinic was independently associated with LDL-C 
reduction (b − 14.7, r − 0.3, p 0.038). A preventive cardiology clinic focused on patient education can be 
effective in reducing CVD risk.   

1. Introduction 

Cardiovascular disease (CVD) is the leading cause of death in the 
United States (US) [1] and globally [2]. Despite mortality decreasing 
over the last several decades, the prevalence of CVD remains high due to 
the burden of risk factors as poor diet, obesity, hypertension and dia
betes/prediabetes [3]. Each of these risk factors has a prevalence rate of 
almost 40% among US adults [4], and contributes to more than 5% of CV 
mortality [3]. The American Heart Association (AHA) identified seven 
simple metrics and goals for achieving ideal cardiovascular (CV) health; 
namely, stop smoking, eat better, get active, lose weight, and manage 
blood pressure, blood cholesterol and blood sugar [5]. Several 
population-based studies demonstrated a stepwise inverse association 
between the number of these health metrics achieved and CV mortality 
[6–8]. However, the prevalence of these metrics in the US remains very 

low [9]. As of 2016, only 18% of US adults met five of these metrics, 5% 
met six and virtually 0% met all seven [1]. The most recent dietary 
guidelines outline the poor state of the average American diet, and 
advocate the intake of more fruits, vegetables, and whole grains, as well 
as 150 min of moderate-intensity exercise a week [10–12]. Per the most 
recent AHA statistics, only 24% of US adults report adequate physical 
activity and <10% report the recommended healthy dietary intake [4]. 
Physician counseling may be impactful in effecting change in patients' 
diet and lifestyle, for example adopting a Mediterranean or plant-based 
diet which have both been shown to reduce CV events [13,14]. How
ever, a recent survey showed that less than 3 min of the average cardi
ology outpatient visit is spent on nutrition education [15]. A preventive 
cardiology clinic was established at our institution in January 2016 with 
the goal of improving CV health by promoting change to patients' 
nutrition and lifestyle along with optimizing guideline-directed medical 
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therapy (GDMT). In this analysis, we describe the clinic design and 
report its impact on reducing CVD risk compared to standard general 
and interventional cardiology clinics. 

2. Methods 

We queried the University of Florida (UF)-Health Integrated Data 
Repository (IDR) database for patients enrolled in three UF-Health 
cardiology clinics in the period from January 2016 to October 2019. 
The three clinics were the UF-Health preventive cardiology clinic, a 
general cardiology clinic and an interventional cardiology clinic. All 
patients in the preventive clinic (held monthly) and a similar random 
number of patients in the general and interventional clinics (held 
weekly) were queried. Only patients establishing their first cardiology 
clinic visit were included (n = 375). Patients with only one cardiology 
clinic visit without a follow-up within 1 year were excluded (lost to 
follow-up or discharged from clinic). Patients who had visits in more 
than one type of cardiology clinic were also excluded. Specific clinic 
allocation was dependent on patient's request. A total of 239 patients 
were included in our final cohort. The study was approved by the 
Institutional Review Board at UF and informed consent was waived. 

The UF-Health preventive cardiology clinic was established in 
January 2016 to provide both primary and secondary prevention for 
patients with or at risk of CVD. The clinic emphasizes education on 
healthy lifestyle, and counseling on nutrition, exercise and stress 
reduction (Fig. 1), along with optimization of GDMT. Initial visits are all 
one-hour long. During the initial visit, patients complete an in-depth 5- 
page lifestyle-based questionnaire (Supplemental material) as well as a 
brief 8-item dietary assessment questionnaire named ‘Starting The 
Conversation’ (STC) which has been previously validated for use as an 
assessment and intervention tool [16]. These assessments are the basis 
for patient counseling on adopting healthier nutrition and lifestyle. 
During the first visit, patients are given varying education based on their 
specific needs but the majority of patients are provided in-depth nutri
tion counseling (Supplemental material). This nutrition counseling fo
cuses on eating a primarily whole food plant-based diet. This involves 
removal of refined, processed foods and animal products that are high in 
saturated fat and increasing intake of fruits and vegetables, whole 
grains, beans and legumes. Patients also receive a personalized meal 
plan, grocery list and guide on how to tackle eating out. There is non- 
dietary counseling as well where patients are taught how to perform 

different strength building exercises and taught how to conduct medi
tative breathing and/or other mind-body techniques. This is primarily 
done by the preventive cardiologist. Counseling is continued in subse
quent follow-up visits scheduled at 3 and 6 months. Lab-work including 
fasting lipid panel, hemoglobin A1C and high-sensitivity CRP are drawn 
at the initial and one of the 3/6 months follow-up visits. Guideline- 
directed medical therapy is used when indicated, including the use of 
antiplatelet, antihypertensive, lipid-lowering and hypoglycemic ther
apy. Referral to other clinics is made when indicated. Further follow-up 
after 6 months is made on an individual basis. 

Patients were retrospectively followed up till October 2020. Chart 
review was performed for all data collection. CVD risk profile including 
risk factors, weight, body mass index (BMI), blood pressure, hemoglobin 
A1c and lipid profile including total cholesterol (TC), LDL cholesterol 
(LDL-C) and triglycerides (TG) were collected at the index clinic visit. 
The change in weight, BMI, TC, LDL-C and TG at each follow-up clinic 
visit and lipid panel was collected, including the time of that follow-up. 
The presence of coronary artery disease was documented, based on a 
functional or anatomical diagnostic assessment rather than symptoms 
alone. Statin use and dosage were also collected and categorized into 
low-intensity, moderate-intensity and high-intensity statin use. Our two 
measures of clinic outcome were reduction in weight and BMI at 6 
months, and reduction in TC, LDL-C and TG at first follow-up (>2 
months) and last follow-up. All data was entered into a REDCap elec
tronic data capture tool hosted at our institution [17]. 

For descriptive analysis of patients' baseline risk profiles, continuous 
variables were presented as mean values ± standard deviation, and 
categorical variables were presented as counts and percentages. Pre
ventive clinic was compared to a pooled data of the two non-preventive 
(conventional) clinics as well as each of the general and interventional 
clinics separately. Categorical variables were compared using the Chi- 
squared test. Mean age and mean reduction in weight, BMI, TC, LDL-C 
and TG were compared using the Student's t-test. A significance level 
of p < 0.05 was used to indicate statistical significance. We stratified our 
patient cohort by the presence of coronary artery disease into primary 
prevention and secondary prevention cohorts, and repeated the 
comparative analysis of reduction in TC, LDL-C and TG at first follow-up. 
A propensity score-matched linear regression analysis was then done to 
investigate the independent association of preventive clinic (compared 
to conventional clinics) with reduction in LDL-C at first follow-up. 
Baseline variables (age, gender, diabetes and hypertension) and statin 

Fig. 1. Patient education and lifestyle counseling in a preventive cardiology clinic encompassing three aspects: nutrition, exercise and stress reduction.  
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use were used for the propensity score matching. A correlation coeffi
cient (r) and beta regression coefficient (b) were calculated for linear 
regression analysis, and a p < 0.05 was used to indicate statistical sig
nificance. The statistical software SPSS (IBM SPSS Version 26 for Mac) 
was used for statistical analysis. 

3. Results 

Our study cohort for analysis included 239 patients (Fig. 2). Among 
all clinics, the mean age was 64 years and there was an equal number of 
males and females. Coronary artery disease was present in 38%. There 
were differences in the baseline characteristics of patients between the 3 
clinics, as outlined in Table 1. Patients in the preventive clinic were 
younger than those in other clinics (mean age 59 vs 67 years), had a 
higher percentage of females (59% vs 44%), had a lower prevalence of 
coronary artery disease (30% vs 44%), and were less likely to have 
diabetes or symptoms of chest pain or dyspnea. They were more likely to 
be seen for two follow-up visits in the first 6 months since enrollment: 
initial visit, 3-months and 6-months follow-up. They had higher baseline 
LDL-C and were less likely to be on a statin (54% vs 69%), although they 
were equally likely to be on a high-intensity statin. 

The mean change in weight after 6 months, and the mean change in 
blood cholesterol on initial and final follow-up lipid panels were 
compared in all 3 clinics (Table 2). There was a more favorable change 
in both weight and blood cholesterol observed with patients in the 
preventive clinic compared to other clinics. Patients in the preventive 
clinic lost an average of 1.7 kg of body weight (0.6 kg/m2 reduction in 
BMI) compared to almost no change in other clinics (p-value 0.007). 
Patients in the preventive clinic also had a mean reduction of 29.3, 24.8 
and 19.7 mg/dl in their TC, LDL-C and TG respectively, at initial follow- 
up, compared to only 2.0, 7.1 and 1.6 in other clinics (p-value 0.003, 
0.021 and 0.002 respectively). A similar change between clinics in TC, 
LDL-C and TG reduction was maintained on final follow-up (see 
Table 2). Median time for initial follow-up lipid panel in the preventive, 
general and interventional clinics was 4, 6 and 10.5 months respectively, 
while median time for last follow-up lipid panel was 14, 13.5 and 30 
months respectively. Lipid panel analysis only included patients who 
had a baseline and follow-up lipid panel (n = 137). 

Patients were stratified into primary and secondary prevention ac
cording to the presence of coronary artery disease, and the mean change 
in blood cholesterol on initial follow-up lipid panel compared (Table 3). 

There was a greater reduction in TG in the preventive clinic compared to 
other clinics in both primary prevention (16.9 vs 8.7, p-value 0.016) and 
secondary prevention cohorts (24.8 vs +16.8, p-value 0.035). There was 
also a greater reduction in TC and LDL-C in the preventive clinic 
compared to other clinics in secondary prevention (41.8 and 37.0 vs 4.1 
and 5.0, p-value 0.010 and 0.015, respectively), but there was no sig
nificant difference in primary prevention. 

Propensity score matching was done to adjust for differences in the 
baseline characteristics of the patients in the 3 clinics. Propensity score 
matching included age, gender, diabetes, hypertension and statin use. A 
propensity-matched linear regression analysis showed that preventive 
clinic compared to other clinics was independently associated with LDL- 
C reduction on initial follow-up lipid panel (b − 14.7, r − 0.3, p 0.038). 

4. Discussion 

In this pilot study, we evaluated the potential effectiveness of a 
preventive cardiology clinic in reducing patients' CVD risk by comparing 
the mean change in patients' weight and lipid profile to those in other 
cardiology clinics. Patients who came to the preventive clinic had a 
greater weight loss after 6 months, and a greater reduction in TC, LDL-C 
and TG that was sustained for the entire duration of follow-up. Mean 
reduction in LDL-C with the preventive clinic was 24.8 mg/dl after a 
median time of 4 months, compared to only 7.1 mg/dl in other clinics (p- 
value 0.021). This effect in LDL-C was greater and only statistically 
significant for patients with established coronary artery disease pursu
ing secondary prevention (37.0 vs 5.0, p-value 0.015). Preventive clinic 
compared to other clinics was independently associated with LDL-C 
reduction in a propensity-matched linear regression analysis matching 
baseline risk profile and statin use (b − 14.7, r − 0.3, p 0.038). Overall, 
this pilot analysis suggests that enrolling patients in a preventive car
diology clinic may be effective in reducing patients' CVD risk, with a 
greater effect in those pursuing secondary prevention. 

LDL-C reduction has widely been shown to reduce major CV events 
and mortality. A meta-analysis of randomized trials by the Cholesterol 
Treatment Trialists' group reported a 20% reduction in CV mortality 
with every 1 mmol/l reduction in LDL-C (equivalent to 38.7 mg/dl) 
[18]. Achieving lower targets than the traditional 100 mg/dl in patients 
with CVD has been shown to further reduce CV events and mortality in 
trials utilizing statins [19], ezetimibe [20] and PCSK9 inhibitors [21]. 
However, pooled data from 3 major trials showed that a significant 

Fig. 2. Flow diagram of our patient cohort used for analysis.  
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proportion of patients failed to achieve pre-specified LDL-C targets 
despite aggressive intervention in these trials [22]. This brings up the 
need for implementation of new strategies to help patients achieve these 
targets. Our preventive clinic model has been associated with a mean 25 
mg/dl reduction in LDL-C (37 mg/dl in secondary prevention), which 
may be partly secondary to the use of statins, however the clinic model 
alone compared to other clinics showed an independent effect in a 
propensity-matched analysis. 

Our preventive clinic model emphasizes patient education and 
counseling on healthy lifestyle and dietary practices, in addition to 
optimizing GDMT. It implements a much-needed model for lifestyle 
counseling and intervention into the clinical setting [23]. Strategies of 
extended care and skills training are used, in the form of prolonged clinic 
visits, surveys, nutrition education and mind-body techniques, to change 
patient behavior. These strategies have been shown to improve patient 
adherence to lifestyle changes [24,25], and sustain improvements in 
quality of life over time [26]. Models of cardiac rehabilitation programs 
have shown high compliance and with that high compliance, have been 
shown to reduce angina, coronary stenosis and CVD risk [27,28]. 
Similarly, a post-myocardial infarction multi-disciplinary clinic model 
focusing on patient education and medication compliance has been 
shown to reduce 30-day re-admission rates [29]. Most of these clinic 
models, however, promote patient education after a causal event; rather 
than prior. 

Studies looking at clinics that focus exclusively on prevention are 
limited. One study showed improved LDL-C reduction when using 
advanced practice providers in a preventive cardiology clinic compared 
to patients who were seen in primary care practices only. This was 
primarily due to an increased use of coronary artery calcium scoring and 
more aggressive risk stratification allowing for uptitration of GDMT 
[30]. Another focused comparison study showed adherence to a lipid 
prevention clinic achieved better LDL-C goals that conventional cardi
ology care after three years of enrollment in the prevention clinic. A 
multidisciplinary approach was used involving cardiologists and phar
macists, and provided patient and family education to promote lifestyle 
changes [31]. In comparison, our preventive clinic provided more time 
for patient education and strategies to improve compliance rather than 
involving more providers. Our prevention clinic was also able to show 
improvements within a shorter period of time. All these strategies could 
be described under three previously described clinic-based processes for 
achieving prevention goals: increasing visit frequency, overcoming 
therapeutic inertia and improving medication compliance [32]. With 
current data showing that cardiologists spend less than 3 min on coun
seling on nutrition, our study serves as a reminder that spending time 
with patients on counseling has a significant impact on lipid parameters 
which has the potential benefit of improving CV mortality. With the 
recent change in International Classification of Disease (ICD) codes 
allowing for more flexibility in time-based billing, opportunities to focus 

Table 1 
Baseline cardiovascular risk profile of each clinic cohort.   

Preventive clinic (n = 99) Conventional clinics (n = 140)a General clinic (n = 70) Interventional clinic (n = 70) p-Value 

Age, years 59.2 ± 14.0 67.3 ± 12.4 68.0 ± 12.9 66.6 ± 11.9  <0.001 
Female gender 58 (59%) 62 (44%) 35 (50%) 27 (39%)  0.029 
Hypertension 67 (68%) 108 (77%) 53 (76%) 55 (79%)  0.104 
Coronary artery disease 30 (30%) 62 (44%) 25 (36%) 37 (53%)  0.029 
Diabetes mellitus 15 (15%) 69 (49%) 21 (30%) 48 (69%)  <0.001 
Symptoms (CP/SOB)b 23 (23%) 69 (49%) 26 (37%) 43 (61%)  <0.001 
Two follow-ups in 6 monthsc 50 (51%) 30 (21%) 11 (16%) 19 (27%)  <0.001 
Baseline LDL-C 116.7 ± 53.2 94.2 ± 37.1 95.3 ± 35.4 93.2 ± 39.1  <0.001 
Statin use      

None 46 (46%) 43 (31%) 24 (34%) 19 (27%)  0.014 
Low to Moderate intensity 24 (24%) 57 (41%) 28 (40%) 29 (41%) 
High intensity 29 (29%) 40 (29%) 18 (26%) 22 (31%) 

Age is presented as mean ± standard deviation, and all other values are presented as number (percentage). p-Values are based on a comparison between the preventive 
and conventional clinics using the Student's t-test for age and the Chi-squared test for all other variables. Bold values statistically significance at p-Values < 0.05. 

a Conventional clinics are a combination of both the general and interventional clinic. 
b CP: chest pain; LDL-C: low-density lipoprotein cholesterol; SOB: shortness of breath. 
c Two follow-ups refers to 2 follow-up clinic visits in 6 months from initial index clinic visit. 

Table 2 
Mean change in weight after 6 months of follow-up, and mean change in blood cholesterol at initial and final follow-up, in each of the three clinics.   

Preventive clinic (n = 99) Conventional clinics (n = 140)a p-Value General clinic (n = 70) p-Value Interventional clinic (n = 70) p-Value 

Mean change in weight at 6 months 
Weight, kg − ve 1.7 ± 4.8 0.1 ± 4.9  0.007 − ve 0.5 ± 4.8  0.126 0.7 ± 5.1  0.003 
BMI, kg/m2 − ve 0.6 ± 1.7 − ve 0.01 ± 1.6  0.007 − ve 0.2 ± 1.6  0.128 0.2 ± 1.5  0.003  

Mean change in blood cholesterol at initial follow-up (median 6 months)b 

TC, mg/dl − ve 29.3 ± 60.7 − ve 2.0 ± 41.2  0.003 0.6 ± 46.0  0.010 − ve 4.0 ± 37.8  0.009 
LDL-C, mg/dl − ve 24.8 ± 54.3 − ve 7.1 ± 30.9  0.021 − ve 11.1 ± 32.4  0.126 − ve 4.1 ± 29.8  0.012 
LDL-C, % change − ve 12.6 ± 35.8 − ve 1.6 ± 37.2  − ve 6.5 ± 28.9  2.1 ± 42.3  
TG, mg/dl − ve 19.7 ± 59.0 13.3 ± 62.7  0.002 14.5 ± 37.8  0.001 12.4 ± 77.0  0.029  

Mean change in blood cholesterol at final follow-up (median 16 months)b 

TC, mg/dl − ve 28.1 ± 59.2 − ve 5.9 ± 36.8  0.010 − ve 6.6 ± 42.5  0.048 − ve 5.3 ± 32.7  0.011 
LDL-C, mg/dl − ve 22.6 ± 57.2 − ve 6.6 ± 31.8  0.047 − ve 10.8 ± 36.7  0.227 − ve 3.5 ± 27.8  0.021 
LDL-C, % change − ve 13.1 ± 38.0 − ve 2.3 ± 32.5  − ve 5.1 ± 31.5  − ve 0.3 ± 33.4  
TG, mg/dl − ve 20.1 ± 63.3 12.2 ± 45.3  0.001 13.9 ± 41.6  0.003 10.9 ± 48.4  0.005 

p-Values are based on the Student's t-test comparing the preventive clinic with each of the following: conventional clinics, general clinic and interventional clinic, 
respectively. Bold values statistically significance at p-Values < 0.05 
BMI: body mass index; LDL-C: low-density lipoprotein cholesterol; TC: total cholesterol; TG: triglycerides. 

a Conventional clinics are a combination of both the general and interventional clinic. 
b Change in blood cholesterol analysis only included patients with a baseline and follow-up lipid panel (Preventive clinic n = 71, Conventional clinics n = 66). 
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on lifestyle-based interventions now exist [33,34]. 
This study has a number of limitations. The sample size is small, 

making it hypothesis-generating only and limiting the generalizability of 
our findings. However, we involved all patients enrolled in the pre
ventive clinic and excluded those attending more than one type of car
diology clinic, which provides a good pilot analysis of the potential 
effectiveness of the clinic model. Second, all data was obtained by 
retrospective chart review, which made us unable to control for un
identified or unmeasured CVD risk factors such as socioeconomic and 
psychosocial. Moreover, our analysis involved weight and lipid man
agement and excluded other forms of CVD risk factor management 
including blood pressure and glucose management. These were 
measured at interval clinic visits; however, it was felt that these had a 
fluctuating course and clinic measurements would only reflect mea
surements at a single point of time. A different prospective study design 
may be more suitable to assess for changes in these CVD risk factors. 
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