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Cardiovascular diseases (CVDs) represent a major threat to health and primary prevention outstands as the most effective instrument to face this issue, addressing multiple risk factors at a time and influencing behavioral patterns. Community nurses have been involved in many interdisciplinary prevention activities, resulting in effective control of CV risk factors. We conducted a pilot study aiming at describing the impact on the CV risk profile of an 18-month interdisciplinary intervention on lifestyle habits. From September 2018 to May 2020, four general practitioners (GPs) working in the Roman neighborhood of Torresina recruited patients having a cardiovascular risk score (CRS) equal to or higher than 3% and lower than 20%; those patients were included in a nutritional, physical, and psychological counseling program. Assessments of patients' health status were led at baseline, 6, 12, and 18 months by a nutritionist, a physiotherapist, a psychologist, their GPs, and a community nurse. The CRS was estimated at every examination, based on the Italian Progetto Cuore algorithm. A total of 76 patients were included (mean age of 54.6 years; 33 men and 43 women). Mean CRS showed a significant reduction between baseline and 12 months (from 4.9 to 3.8); both total cholesterol and systolic blood pressure (SBP) significantly decreased at 6 months of follow-up (respectively, from 211.1 to 192 and from 133.1 to 123.1). Nonetheless, the reduction was later maintained only for SBP. However, during the last 6 months of the intervention, the COVID-19 pandemic broke out, thus, it is not possible to know how much the results achieved at 18 months were influenced by the restrictive measures introduced by the Italian government. When stratifying according to the presence of hypertension/diabetes and physical activity, no differences in the CRS could be highlighted between the two groups. Our pilot study proved that an interdisciplinary counseling intervention program can improve CV risk profile and could be further spread to people that, according to their CRS, would benefit more from changes in lifestyles.
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1. Introduction

Cardiovascular diseases (CVDs) are a group of disorders affecting the heart and blood vessels (1), which represent the leading cause of death, premature death, and reduced quality of life globally: in 2019, they were responsible for an estimated 17.9 million deaths, among which 3.9 million in Europe alone (1). It has been estimated that one person dies every 36 s in the United States due to CVDs (2), with ischemic heart disease and stroke being the most frequent conditions (3). Moreover, not only do CVDs determine a significant and avoidable number of human lives lost, but they also outline a substantial economic burden, which cost the EU €210 billion a year in 2017, considering direct healthcare costs, productivity losses, and informal care of people with CVD (2).

“Progetto Cuore” is an Italian epidemiological project financed by the Italian Ministry of Health and aimed at recording CV events and the distribution of CV risk factors, in order to identify strategies to lower CV risk and consequent morbidity and mortality (4). In this regard, influencing behavioral patterns through primordial and primary prevention has been appointed as a decisive strategy (5, 6). As described in a systematic review by Sisti et al. addressing more than a single risk factor at a time can be more effective in CV risk reduction, particularly in individuals at risk: interventions on diet and physical activity, together with quitting tobacco use, are the ones that impact the most (7, 8).

Primary care is a suitable setting to identify patients who might be at risk of developing CVDs (9). Risk stratification is intended to target the intensity of the therapeutic or preventive measures to the severity of the patient's risk (10) and is complementary to the preventive population approach, which deals with population-wide strategies independently of individual risk (11). General practitioners (GPs) can assess CV risk by using validated risk scores (9, 10), such as SCORE (Europe) (12), Framingham (13), and ASCVD (US) (14), based on different combinations of modifiable risk factors that are also targets for prevention (15–19). By means of risk stratification, cardiovascular risk scores (CRS) allow one to plan lifestyle interventions, for instance, physical activity, diet, and smoking interventions (15). In several cases, interdisciplinary prevention activities have been coordinated by community nurses, creating bridges between primary care and hospitals (20): virtuous experiences have proved that primary prevention can be led outside of specialist centers and it can result in significant improvements in lifestyles and more effective control of risk factors (20).

This pilot study aims at describing the impact of a 12-month prevention and promotion, interdisciplinary program on lifestyle habits, and CV risk assessed through the CRS developed by “Progetto Cuore.” The intervention was led in a primary care setting in the Roman neighborhood of Torresina.



2. Materials and methods


2.1. Study design and population

“Cardiovascular Risk Prevention in the Neighborhood Torresina” is an 18-month interdisciplinary pilot pre-post observational study conducted among healthy individuals in the Roman neighborhood of Torresina [~5,000 inhabitants (21)] from December 2018 to May 2020.

The sample was recruited in September 2018 among the patients of the four GPs working in the Torresina neighborhood. The study envisaged the organization of an information campaign in order to sponsor the scientific initiative through the websites of the Torresina neighborhood and of the DiagnostiCare ONLUS Association, involved in the project. Posters about the project and the selection criteria of the participants were hung in the medical practices involved and in the most frequented strategic points of the neighborhood; moreover, flyers with the same information were placed in letterboxes in the neighborhood. Participants were recruited among all men and women aged between 35 and 69 years of age who presented at the GP practices in September 2018: among them, those who consented to enroll voluntarily and fulfilled the inclusion criteria took part in the study. The fact that a commitment was required for a medium to a long time further contributed to the self-selection of participants.



2.2. Parameters sampling

To estimate CRS, standardized methods were used to assess parameters according to “Progetto Cuore.” To standardize the measurements, blood samples were taken in a laboratory specifically identified for the study.


2.2.1. Fasting blood glucose

To determine fasting blood glucose, a blood venous withdrawal was carried out after at least a 12-h fasting. To be diagnosed with diabetes, the patient must have a fasting blood sugar level equal to or >126 mg/dL in 2 or more consecutive tests within a week or be treated with oral hypoglycemic drugs or insulin.



2.2.2. Blood pressure

Systolic blood pressure (SBP) was measured according to 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA guidelines (22). It was determined two times within few minutes. The blood pressure value was calculated as the mean of the two readings.



2.2.3. Total, HDL, and LDL cholesterol and triglycerides

To determine total, high-density lipoprotein (HDL), and low-density lipoprotein (LDL) cholesterol and triglycerides, a blood venous withdrawal was carried out after at least a 12-h fasting.



2.2.4. Smoking habit

A smoker was defined as a person who smokes tobacco regularly every day (even only one cigarette) or has quitted for <12 months.



2.2.5. Physical activity

Physical activity was defined as having performed at least 150 min of moderate-intensity aerobic physical exercise, at least 75 min of vigorous-intensity aerobic physical exercise, or an equivalent combination of moderate- and vigorous-intensity activity throughout the week.



2.2.6. Alcohol consumption

Moderate drinkers were defined as those limiting their intake to 2 drinks or less per day for men and 1 drink or less per day for women when alcohol was consumed (23). Heavy drinkers were defined as men consuming more than 4 drinks on any day or more than 14 drinks per week, or women consuming more than 3 drinks on any day or more than 7 drinks per week (23).



2.2.7. Cardiovascular risk score determination

Global absolute CV risk is a parameter that defines the probability (in %) of the occurrence of a major CV event in the following 10 years in the adult population aged between 35 and 69 years. The software “Cuore.exe” (24), developed by the Italian National Institute of Health (ISS—Istituto Superiore di Sanità), was employed to determine the individual CRS, which is the best estimate of the global absolute CV risk. The software refers to 8 parameters, namely, age, gender, diabetes, smoking habit, SBP, total and HDL cholesterol, and antihypertensive drugs.




2.3. Data sources and management

All measurements, including the determination of the individual CRS, were carried out at baseline and at 6, 12, and 18 months by GPs and a community nurse.

Total blood glucose and cholesterol were assessed through laboratory testing. With respect to blood glucose, patients were not submitted to laboratory testing at baseline as GPs were already aware of their patient's status with respect to diabetes, thus, being allowed to gather the relevant information on the Cuore.exe software. Data concerning personal patient information (e.g., age, gender, educational level, profession, marital status, and nationality) and other relevant characteristics and prescriptions (e.g., smoking habits, diet, physical activity, and blood pressure) were collected by both GPs and community nurses. The 2016 “PASSI” questionnaire was used to collect information on lifestyles (25) while the Health Locus of Control (HLC) (26) and the Multidimensional Scale of Perceived Social Support (MSPSS) (27) were used to monitor behavioral changes. Participation in planned activities on lifestyle interventions was recorded by means of weekly diaries. All the information collected was organized in an Excel dataset, managed by the GPs: data were anonymized and identified through a univocal code.

The dataset was then handed over to the Institute of Public Health-Section of Hygiene of the Catholica University of the Sacred Heart of Rome for statistical analysis.



2.4. Health prevention and promotion intervention

The program was composed of three main interventions led by an interdisciplinary team at baseline, 6, and 12 months. Follow-up examinations were carried out at 6, 12, and 18 months.


2.4.1. Intervention 1: Nutritional counseling

The nutritional intervention aimed to convey basic nutrition information, focusing on the correct Mediterranean dietary habits to reduce the risk of CVD. At first, through simple general questions, the level of awareness of the sample population regarding nutrition was measured. Then, the nutritionist explained the different classes of macronutrients and focused on foods that may contribute to increasing or decreasing the risk of CVD. The main topics addressed were body hydration, salt consumption, consumption of saturated and polyunsaturated fatty acids, fruits and vegetables, and alcoholic and soft drinks. Finally, advice and guidance were given on how to shop for groceries, teaching how to read food labels to better evaluate the nutritional information of packaged products. In addition, the nutritionist evaluated weekly nutritional diaries completed by the patients in order to assess and correct the most frequent mistakes.



2.4.2. Intervention 2: Physical activity counseling

Relying on 2010 WHO “Global recommendations on Physical Activity for Health,” a physiotherapist and a motivational coach helped patients to develop an active lifestyle and organized group training activities.

In particular, training meetings were organized to make participants aware of their individual habits and to give advice and information on how to start and develop a training program based on walking.

Furthermore, a motivational coach set meetings to conduct outdoor group workouts and activities in the Torresina neighborhood area. These outdoor meetings were aimed at consolidating the group, creating an interrelationship among those involved, and sharing the benefits of doing physical activity together. This part of the program was carried out under the supervision of the physical therapist who provided professional support for the proper conduct of the practical activities.



2.4.3. Intervention 3: Psychological counseling

The psychological intervention was based on the transtheoretical model of health behavior change (28) and aimed to promote the change of unhealthy behaviors toward the adoption of better self-care.

Experiential group meetings aimed at exploring individual expectations and promoting behavioral change were organized. In addition, the psychologist evaluated the diaries completed by the patients in order to develop corrective suggestions for the most frequent and overall errors noted.




2.5. Statistical analysis

Data were described through means and standard deviation (SD) and absolute and relative frequencies as appropriate. The comparison of values of laboratory, anthropometric, and pressure parameters, and CRS at baseline, 6, 12, and 18 months was performed through repeated measures ANOVA with post-hoc Bonferroni multiple comparison test. The sphericity assumption has been evaluated with Mauchly's test; in the case of violation, corrections have been adopted. Either the Greenhouse-Geisser or the Huynh–Feldt correction was used according to the epsilon estimate. Interaction terms were not included in the model as only one group of patients was assessed. The repeated measures ANOVA relied on the central limit theorem. The Friedman test was used to address differences in the proportion of smokers over time. All the analyses considered only patients having complete data throughout the different points in time and were also stratified according to the presence of diabetes or/and hypertension at baseline, considering that these two diseases are included in the calculation of the CRS but are not fully and timely modifiable. Another stratified analysis was performed with regard to physical activity. People were classified as physical activity if they self-reported in answering the PASSI questionnaire to make intense physical activity for more than 1 day a week or moderate physical activity for at least 5 days a week. The significance level was set at 0.05 and the SPSS software (version 22) was used for the analysis.




3. Results

The study population included 76 individuals, 33 (43.4%) men and 43 (56.6%) women. The mean age was 54.6 (±7.6) years and 16 individuals held a bachelor's or master's degree (21.1%), 36 held a high school diploma (47.4%), and 24 held a middle school diploma (31.6%). Among 74 respondents to the PASSI questionnaire, 61 declared to work (82.4%). Participants' health status and risk factors are shown in Table 1. The results of the repeated measurement analysis are shown in Table 2.


TABLE 1 Participants' health status and risk factors (N responders).

[image: Table 1]


TABLE 2 Results of repeated measures ANOVA.

[image: Table 2]

The mean CRS was 4.9 (±6.3) at baseline and showed a significant reduction in time. The relative decrease from baseline to 18 months (calculated as the ratio of the difference between the two values and the baseline value) was 18.4%. The post-hoc multiple comparison test revealed that a significant difference in CRS has established between baseline and 12 months. Considering modifiable variables included in the calculation of the CRS, namely, smoking, SBP, total cholesterol, and HDL cholesterol, it emerged that total cholesterol and SBP significantly decreased at 6 months of follow-up. Nonetheless, the reduction has been maintained in the remaining points in time only for SBP. Also, the prevalence of smokers slightly decreased, in particular, at 12 months.

The analysis stratified according to the presence of diabetes and/or hypertension showed that the CRS did not significantly change in the two groups considered separately (Table 3). This could be due to the increase in glycemia that was observed in people without diabetes and/or hypertension, which could have countered the decrease in total cholesterol and systolic pressure. On the other hand, in people with diabetes/hypertension, results should be considered with caution because of the very low sample size. Actually, a 9% relative decrease in mean CRS was observed from baseline to 18 months in people without diabetes and/or hypertension as compared to 26.7% in people with diabetes and/or hypertension.


TABLE 3 Results of repeated measures ANOVA, stratified according to the presence of diabetes and/or hypertension.

[image: Table 3]

The analysis stratified according to physical activity showed that the CRS did not significantly change in the two groups considered separately (Table 4). The trend in total and HDL cholesterol as well as systolic pressure were confirmed with respect to the overall study population. A 10.8% relative decrease in mean CRS was observed from baseline to 18 months in physically active people as compared to 22.4% in physically inactive people. Interestingly, physically active people also showed a significant decrease in weight and BMI at 6 months.


TABLE 4 Results of repeated measures ANOVA, stratified according to the physical activity status.
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4. Discussion

According to the “2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease,” the most important way to prevent CVDs is to promote a healthy lifestyle throughout life (39). Intervening on modifiable risk factors to reduce total CV risk is possible through regular physical activity (40), maintenance of adequate weight, proper nutrition (41, 42), and abstention from tobacco smoking (42–44). Such lifestyle modifications in many cases require changes in behavior, and it is, therefore, important that health professionals employ effective behavioral strategies for the overall lifestyle management of their patients (45). Addressing this issue requires building a coalition of health disciplines, including physicians, nurses, health professionals, and psychologists allied to help prevent and control non-communicable diseases (45, 46). To be effective, this type of approach must not stop at multidisciplinarity but aspire to interdisciplinarity, in which healthcare professionals with different backgrounds interpenetrate their knowledge at different levels to provide care that has the patient at its center (46, 47).

In our study, we represent an interdisciplinary community approach model of primary prevention through tailored educational interventions resulting in a significant reduction of CRS. This reduction, observed between baseline and 6–12 months, was due to a similar trend observed in some parameters that are used to calculate the CRS. In a systematic review, Pennant et al. identified 36 observational studies on community programs for the prevention of CVDs: these programs combined media, screening, and environmental changes. Although not via meta-analysis, they described an average net reduction of 9.08% in 10-year CVD risk (47); however, this value is lower than the one outlined in our study (22%). Stewart et al. (44) and Patnode et al. (48) showed that even a small reduction in SBP is associated with a significant reduction in CVD risk; to this proposition, Lewington et al. (49) showed that CVD risk doubles for every 20 mmHg increase in SBP and 10 mmHg increase in DBP in all age and ethnic groups. In a review of the literature, Sisti et al. reported a significant reduction in SBP and DBP of −5.20 and −4.53 mmHg, respectively, as a result of a lifestyle intervention at 6 months. Again, the reduction was also significant at 12 months (−3.34 and −2.98 mmHg, respectively) (7). These results are similar to ours; nevertheless, the change in pressure values was higher in our study both at 6 and 12 months. Patients in our study also showed better SBP reduction than those in a study by Lönnenberg et al. when compared after 12 months of follow-up (50). SBP and DBP are also impacted by diet and exercise as illustrated by Patnode et al. (48) in a primary care intervention, showing a decrease of approximately 1.3 and 0.5 mmHg in SBP and DBP at 6–12 months of follow-up compared with the usual care. Moreover, Sisti et al. assessed a significant reduction in total cholesterol (−0.26 and −0.21 mmol/L at 6 and 12 months, respectively) and triglycerides (−0.19 and −0.09 mmol/L at 6 and 12 months, respectively) (7): although this matches our results for cholesterol, we were not able to show significant changes in relation to triglycerides (7). Patnode et al. also outlined that dietary and physical activity counseling decreases LDL cholesterol level by approximately 2.6 mg/dl and total cholesterol level by approximately 2.8 mg/dl at 6–12 months of follow-up compared with usual care. In particular, they demonstrated that high-intensity interventions result in a greater reduction of LDL and total cholesterol, with no evidence of an effect on HDL cholesterol or triglyceride level (48). Quitting smoking is a relevant cost-effective intervention in primary prevention (51). As a consequence of our interdisciplinary program, we report an initial reduction in the number of smokers, which aligns with the net reduction in smoking prevalence of 1.7% described by Pennant et al. in their systematic review (47).

However, despite an initial improvement in values observed during the first 12 months of intervention, values at 18 months did not show significant differences with respect to baseline. In the last phase of our study, an external event such as the COVID-19 pandemic intervened to alter the effects of our program in the most critical phase, i.e., that of self-maintenance of patients of the results achieved. In light of the emergency situation, the Italian authorities have planned a series of restrictive measures, including a national lockdown in the period of March–April 2020, travel bans, the institution of work from home, and closures of shops and services (52): this resulted in an increase in sedentary behavior and increased CV risk by acting on modifiable risk factors (38, 53). In fact, a sedentary lifestyle is associated with increased oxidative stress and metabolic dysfunction that can result in hyperglycemia, reduced insulin sensitivity, hypertriglyceridemia, and hypertension, all of which increase CV risk (36, 37, 54). In line with these observations, we found an increase in CV risk in our study, in the opposite direction to its trend in the early stages of the multidisciplinary program. Perrone et al. showed that the reduction of daily physical activity during the lockdown period in dyslipidemic patients resulted in an increase in LDL-cholesterol levels of 15.8%, leading to an increased CV risk (55); this had already been shown by Sung et al. in healthy athletes following the interruption of physical activity for 1 month (56) and is also reflected in our results, which document an increase in total cholesterol levels after an initial improvement in the first year of intervention. Often, in addition to the worsening of laboratory parameters, an increase in body weight during lockdown has been documented, not infrequently linked to an increased caloric intake, which was not matched by increased physical activity, or to the worsening of diet quality (31, 57–59). In addition, home confinement has often also resulted in increased alcohol and tobacco consumption (33, 38, 60–62), as also highlighted in our study; on the contrary, indirectly, the pandemic has led to a worsening of hypertension, mainly due to reduced access to doctors' surgeries and pharmacies for the supply of drugs (32, 34, 35, 63); this aspect, on the other hand, does not seem to be correlated with confinement per se, as demonstrated by Pengo et al. who did not detect major changes in blood pressure levels during lockdown by means of a telemonitoring system for patients (64, 65); Similarly, in our study, SBP was the only CV risk factor that continued to improve during the pandemic phase.

The stratification of our results according to the presence of diabetes and/or hypertension and physical activity/inactivity did not issue any significant results, and this can be due to the limited number of people in different subgroups. Nonetheless, the relative reduction of CRS was higher in people with diabetes and/or hypertension and physically inactive patients but these results should be considered exploratory (8, 66). However, literature shows that the implementation of evidence-based guidelines in daily clinical practice may encounter difficulties, resulting in poor outcomes and less impact on CVD risk (67). This is reported by Kotseva et al. (67), who observed insufficient control of CVD risk factors such as blood pressure, cholesterol, and diabetes among patients followed over time in the EUROASPIRE studies, albeit reporting slightly more encouraging results than in the European EURIKA study (68). One of the aspects that can be highlighted in the EUROASPIRE studies is the absence of multidisciplinary follow-up by healthcare professionals: this may explain how our study, albeit on a considerably smaller sample, may have achieved better blood pressure control and an initial reduction in CVD risk, which then stopped when follow-up ceased.

In our analysis, we focused on individuals presenting at the GP's practice. The role of GPs is very important in patient care and is useful for risk assessment and communication at the individual level in order to guide lifestyle modification and treatment decisions (69, 70). Furthermore, primary healthcare and community nurses play a significant role in improving patients' self-management (71). Htay et al. (29), in a systematic review, highlighted the importance of the advanced nurse practitioner (ANP) in improving health outcomes and patient satisfaction in different care settings, including primary care. Therefore, the ANP plays the role of facilitator and, together with the physician, has a synergistic action in reducing mortality given by CVDs (30, 72). Community-based system interventions represent a promising but complex approach to preventive strategies. Existing studies suggest that the implementation of multiple actions by engaged community leaders (steering committees) is of critical importance to influence a complex system.

This study has several limitations. First, the main weakness of this study lies in the potential “self-selection bias,” as participation implied a willingness of the respondent to take an active part in the study and this willingness could be influenced by certain characteristics that could act as confounding factors. Furthermore, since the study has not foreseen a control group, observed changes should be commented on with caution as they could have also been attributable to factors other than the intervention. Moreover, not all patients included in the study were included in the analysis, due to missing data during the follow-up at 6, 12, and 18 months. Furthermore, our sample size was relatively small and no sample size determination or power analysis has been performed because it was a pilot study. Eventually, the generalizability of our findings is limited to people with a moderate risk profile. Furthermore, it should be observed that the pandemic outbreak and the following national lockdown (from March to May 2020) have probably affected results at 18 months; however, it is difficult to estimate their real influence and link them to changes in lifestyle and adherence to healthy behaviors.

Finally, although we documented at baseline the number of subjects on antihypertensive and cholesterolaemic-lowering therapy, we did not acquire information on the type of drugs nor on the dosage used: we are, therefore, unable to assess the impact of the program on the therapy of the patients involved by evaluating whether the dosage changed during the course of the study.

The results of this study corroborate the positive impact of health promotion and prevention interventions; however, randomized control trials are needed to further investigate the effectiveness of such kinds of interventions. This could guarantee actively taking charge of subjects by identifying potentially problematic situations and implementing policies for the prevention of risk factors of CVD and other non-communicable diseases.
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Intense physical activity in the last 30 days (29) 23 (31.5%)
Mean days of intense physical activity per week (21) 28 (£1.7)
Moderate physical activity in the last 30 days (30) 51 (68.9%)
Mean days of intense physical activity per week (31) 3.7 (£2.2)
Smoking [76]

Ex-smokers for more than 1 year 18 (23.7%)
Current smokers 27 (35.5%)
Mean number of cigarettes smoked per day (27) 11.8 (£7.2)
Alcohol

Assumption of at least 1 alcohol unit in a day in the last 55 (90.1%)
30 days (32)

Mean number of days with assumption of at least 1 12.1 (£11.7)
alcohol unit in the last 30 days (33)

Mean number of alcohol unit per day (33) 1.5 (£0.8)
Receiving treatment for hypertension [76] 16 (21.19%)
Receiving treatment for hypercholesterolemia (29) 8(11.0%)
Diagnosis of diabetes (30) 4(5.4%)
Diagnosis of heart failure (30) 0(0%)
Diagnosis of asthma (30) 11 (14.9%)
Diagnosis of COPD/emphysemalrespiratory failure (30) 5(6.8%)
Diagnosis of ischemic cerebrovascular diseases (30) 1(1.4%)
Diagnosis of ischemic heart diseases (30) 1(1.4%)
Diagnosis of other cardiovascular diseases (30) 5(6.8%)
Diagnosis of cancer (30) 1(1.4%)
Diagnosis of chronic hepatic diseases (30) 1(1.4%)
Diagnosis of arthritis/arthrosis (30) 16 (21.6%)
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