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Aim: Cardiovascular disease is the major cause of morbidity and mortality across the world. 

Despite health campaigns to improve awareness of cardiovascular risk factors, there has been 

little improvement in cardiovascular mortality. In this study, we sought to examine the association 

between cardiovascular risk factors and people’s perception on cardiovascular risk.

Methods: This was an epidemiological, cross-sectional, descriptive, prospective study of 

Masonic men aged >40 years in Boa Vista, Brazil. Participants completed a health survey, which 

included three questions about perception of their stress level, overall health status, and risk of 

a heart attack. In addition, demographic and biological data were collected.

Results: A total of 101 Masonic men took part in the study; their mean age (± standard  deviation) 

was 55.35±9.17 years and mean body mass index was 28.77±4.51 kg/m2. Answers to the lifestyle 

questionnaire suggested an overall healthy lifestyle, including good diet and moderate exercise, 

although despite this ~80% were classified as overweight or obese. The majority of participants 

felt that they had a low stress level (66.3%), good overall general health (63.4%), and were at 

low risk of having a heart attack (71.3%). Masons who were overweight were significantly more 

likely to perceive themselves to be at risk of a heart attack (P=0.025).

Conclusion: Despite over half of participants having a moderate to high risk of cardiovascu-

lar disease according to traditional risk factors, less than a third perceived themselves to be at 

high risk. Public health campaigns need to better communicate the significance of traditional 

cardiovascular risk in order to improve awareness of risk among the general population.

Keywords: cardiovascular disease, cardiovascular risk factors, overweight, stress level

Introduction
Cardiovascular disease (CVD) is the primary cause of morbidity and mortality across 

the Western world.1 Although our ability to diagnose and treat CVD has significantly 

improved over recent decades, this has not translated to improvements in cardiovas-

cular mortality. CVD therefore remains a major and growing concern.1 Strategies 

to further reduce both the development of and related morbidity and mortality are 

urgently required.

One of the major advances in the efforts to reduce cardiovascular mortality has been 

the development of risk calculators, such as the Framingham risk score.2 The Framing-

ham risk calculator takes into account known risk factors for CVD such as age, sex, 

history of smoking and diabetes, blood pressure, and cholesterol levels to calculate the 

10-year risk probability of developing CVD for a given patient.3,4 Given that a number of 

these factors, such as smoking and high cholesterol, are modifiable, these have become 
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the target of health campaigns to lower the prevalence of 

CVD. However, despite governments  putting huge resources 

into such campaigns, the benefit has not been realized, and 

CVD remains a growing concern across the globe.5 Of note, 

a recent report by the World Health Organization suggested 

that much of the growth in CVD mortality is driven by lower 

and middle-income countries, where prevalence is growing 

rapidly, while in higher income countries, there is the sugges-

tion that campaigns may be beginning to have some impact.1

One of the drawbacks of the Framingham risk calculator 

is that it is only able to project 10-year (ie, short term) risk, 

and as such a large number in the population, for example, 

those aged younger than 50 years, will be classified as low 

risk, despite potentially having multiple risk factors for high 

lifetime risk of CVD. Identifying risk as early as possible in 

an individual’s life course may be key to ensuring maximum 

time to modify high-risk behaviors and therefore maximum 

probability of reducing risk and preventing the onset of CVD. 

More recently, therefore, efforts have focused on developing 

better long-term risk tools to accurately define a person’s 

lifetime risk of developing CVD.6–8 A recent study by Petr 

et al9 examined the relationship between calculated lifetime 

risk and an individual’s perception of their own lifetime 

risk. They found that perception of risk varies considerably 

and is more likely to be influenced by personal factors than 

by traditional cardiovascular risk factors. This suggests that 

more effective risk communication strategies are required to 

help the public to understand the importance and relevance 

of traditional cardiovascular risk factors.

We were interested to examine the perception of cardio-

vascular health in a male population in Brazil and to examine 

the relationship with traditional cardiovascular risk factors.

Methods
This study was an epidemiological, cross-sectional, descriptive, 

prospective study with a quantitative approach to information.

Data collection
Demographics and health habits
A 13-question questionnaire was constructed to obtain 

relevant information from participants about their health 

habits. Questions were agreed by a consensus process by the 

research team. Demographic data were also collected. Ques-

tions offered a variety of relevant set responses (Figure 1).

Perceived health status
In order to examine the levels of stress and perceived health, 

the following three self-report questions were used, 1) On a 

scale of 1–5, how would you rate your stress level? (1= no 

stress at all and 5= extremely high stress; 2) How would you 

say you general health is? (excellent, very good, good, fair, or 

poor; 3) On a scale of 1–5, how likely is it that you will have 

a heart attack in your lifetime? (1= least likely and 5= most 

likely). For the purposes of analysis, high perceived stress 

was defined as a score of 4 or 5; low perceived stress was 

defined as a score of 1–3; high perceived health was defined 

as excellent, very good, or good; low perceived health was 

defined as fair or poor; low perception of heart attack risk 

was defined as a score of 1–3; and high perception of heart 

attack risk was defined as a score of 4 or 5 (Figure 1).

Physical examination
A physical examination was conducted for each participant, 

which included height, weight, abdominal circumference, 

systolic and diastolic pressure, and pulse rate.

Biological samples
Blood samples were also taken from all participants. Low-

density lipoprotein (LDL), high-density lipoprotein (HDL), 

cholesterol, blood glucose, and prostate-specific antigen 

(PSA) levels were measured according to standard clinical 

laboratory procedures.

Sample population
To ensure that the results of the study were accurately reflec-

tive of the representative sample, a simple random conve-

nience sample was collected at the men’s health campaign 

(Blue November in 2013). Participants were enrolled into 

the study if they fulfilled the following criteria: men, aged 

≥40 years, member of Masonic lodge, and agree to participate 

in the study by signing the informed consent form.

Ethical considerations
The study was conducted to comply with the code of ethics 

and was approved by the Ethics Committee of the Federal 

University of Roraima (number: 1799613.2.0000.5302, 

12/18/2013). Informed consent was obtained from all par-

ticipants, and the welfare and interest of all respondents were 

taken into consideration throughout the study.

Data description
The qualitative data from the questionnaire were entered into 

a specifically designed Microsoft Excel spreadsheet. Statis-

tical analysis was conducted using SPSS Version 22 (IBM 

Corporation, Armonk, NY, USA). Descriptive statistics were 

used to present the demographic and survey data according to 

the questionnaire categories. The risk of developing coronary 

artery disease was calculated according to the Framingham 
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Figure 1 Graphical representation of (A) perceived stress, (B) perceived health status, and (C) perceived heart attack risk in the study population.

score.4 Data were compared between participants with and 

without biological sample data using Student’s t-test and the 

chi-square tests. Risk factors associated with medium and 

high risks for the development of coronary artery disease 

risk were examined. Correlations between the physical, 

demographic, social, cultural, economic, and health history 

with the severity of hypertension factors were explored. 

To examine correlation of risk with the survey data, each 

variable was grouped into three classes – low, medium, and 

high where, for example, low represented no caffeine intake, 

medium represented moderate caffeine intake, and high 

represented frequent/high caffeine intake. Correlations were 

examined using the chi-square test, with Cramer’s V correc-

tion for multiple categories. Correlations between biological 

variables were examined using Pearson’s r bivariate correla-

tion coefficient. Significance was set at the P<0.05 level.

Results
Within Boa Vista, there are 820 masons, residing in 100 

lodges. A total of 135 men participated in this study. 

Of these, 34 were below the age of 40 years and were there-

fore excluded from the analyses herein. The average age of 

the study population was 55.35±9.17 years, with a range of 

40–80 years. The majority of participants were single (71.3%) 

or in a stable union (17.8%), had dark (37.6%) or brown 

(30.7%) skin, and reported to be Catholic (71.3%). Half of 

participants had completed high-grade school (49.5%).

The participants had an average height of 1.71±0.06 m, an 

average weight of 83.72±13.12 kg, and an average body mass 

index (BMI) of 28.77±4.51 kg/m2 (Table 1). The majority of 

masons were classified as either overweight (41.2%, n=40) 

or obese (36.1%, n=35), with only a fifth of masons having a 

BMI in the normal range (21.6%, n=21) and none classified 

as underweight. The mean abdominal circumference of par-

ticipants was 102.92±11.37 cm, with a range of 81–156 cm. 

The average systolic pressure was 144.78±19.63 mmHg, 

average diastolic pressure was 84.82±10.54 mmHg, and 

the average heart rate was 73.68±10.60 beats/min. The 

majority of participants (n=58, 59.8%) were classified as 

prehypertensive (systolic pressure >120 mmHg or diastolic 
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Table 1 Physical characteristics of study population

Characteristics All participants, n=101

Mean ± SD Range

Age (years) 55.35±9.17 40–80
Height (m) 1.71±0.059 1.57–1.92
Weight (kg) 83.72±13.12 60–124
Body mass index (kg/m2) 28.77±4.51 20–45
Abdominal circumference (cm) 102.92±11.37 81–156
Systolic pressure (mmHg) 144.78±19.63 112–203
Diastolic pressure (mmHg) 84.82±10.54 62–110
Heart rate (bpm) 73.68±10.60 54–104
Waist measurement (cm) 103.04±11.33 81–156
Hip measurement (cm) 105.27±7.42 90–134
Waist:hip ratio 0.97 0.86–1.20

Abbreviation: SD, standard deviation.

Table 2 Summary of survey data for all participants

Parameters Low,  
n (%)

Moderate,  
n (%)

High,  
n (%)

Visit to doctor 49 (47.5) 51 (50.5) 1 (1.0)
Exercise 32 (31.7) 68 (67.3) 0
Meat consumption 83 (82.2) 18 (17.8) 0
Junk food consumption 32 (31.7) 68 (67.3) 0
Salt consumption 59 (58.4) 40 (39.6) 0
Soft drinks consumption 28 (27.7) 71 (70.3) 0
Sugar consumption 42 (41.5) 57 (56.4) 0
Coffee consumption 93 (92.1) 7 (6.9) 0
Alcohol consumption 21 (20.8) 79 (78.2) 0
Use of medication 48 (47.5) 51 (50.5) 0
Smoking 13 (12.9) 86 (85.1) 0
Sleep 53 (52.5) 47(46.5) 0
Emotional state 62 (61.4) 36 (35.6) 0

Table 3 Biological characteristics of study population

Characteristics All participants, n=101

Mean ± SD Range

Cholesterol (mg/dL) 241.43±52.77 121–429
High-density lipoprotein (mg/dL) 48.14±14.51 23–83
Low-density lipoprotein (mg/dL) 147.88±49.63 42–361
Glucose (mg/dL) 126.95±53.37 76–425
Prostate-specific antigen (ng/mL) 2.81±11.41 0.079–113.80

Abbreviation: SD, standard deviation.

pressure >80 mmHg), while 33% (n=32) were classified as 

hypertensive (systolic pressure >140 mmHg or diastolic 

pressure >90 mmHg).

The survey data from the study are summarized in Table 2. 

Overall, the masons who participated in the study reported to 

adhere to a healthy lifestyle. The majority (64.4%) reported to 

exercise three or more times a week, with only a third taking 

no exercise apart from normal daily activity. Most (82.2%) 

avoided the consumption of red meat, while no participants 

reported high consumption or excessive addition of salt to 

foods. Similarly, none of the masons reported excessive 

consumption of soft drinks, sugar, or alcohol, although most 

consumed these items in moderate amounts approximately 

three times per week. Coffee consumption was also extremely 

low, with 92.1% reporting to never or rarely drinking coffee. 

The majority (85.1%) smoked occasionally, with only 12.9% 

reporting to have never smoked or to have smoked for a short 

time >5 years ago. Use of medication was uncommon, with 

no masons reporting daily use of medication. Most (52.5%) 

slept without any difficulties, and most were rarely nervous 

or stressed (61.4%). No masons reported to have had previous 

signs of depression or panic. Only one participant reported 

to regular visits to their doctor, with half only visiting when 

absolutely necessary, and the remaining 47.5% visiting 

between every 6 months and 12 months.

In order to understand the relationship between perceived 

and actual health status, the masons also answered three ques-

tions about their levels of stress and perceived health status. 

The majority of masons had low perceived stress (66.3%, 

n=67), high perception of their overall general health (63.4%, 

n=64), and low perceived risk of heart attack (71.3%, n=72). 

There was a significant relationship between the outcomes 

of the three questions. Masons who perceived a high level 

of stress and masons who perceived a lower overall level 

of general health were significantly more likely to have a 

high perceived risk of heart attack (P=0.003 and P=0.041, 

respectively). Masons who perceived a high level of stress 

were significantly more likely to have a lower perception of 

their overall health (P<0.001).

All participants underwent blood testing for cholesterol, 

HDL, LDL, glucose, and PSA levels. Results of these tests are 

presented in Table 3. The majority of participants had levels 

that fell within the desirable ranges (cholesterol ≥240 mg/dL, 

91.9%, n=49/101; HDL <40 mg/dL, 83.6%, n=31/101; LDL 

<100 mg/dL, 53.2%, n=16/101; glucose 60–99 mg/dL, 68.8%, 

n=29/101; and PSA [total] <2.5 ng/mL, 85.8%, n=77/101).

Biological and physical data were used to calculate the 

Framingham risk score for the population. Framingham 

scores ranged from -3 to 12, with a mean score of 3.86±3.16. 

A total of 38 participants (42.2%) had a score between -3 and 

5, which equates to a low (<10%) risk of CVD, 43 participants 

(47.8%) had a score between 6 and 8, equating to a medium 

(11%–18%) risk, and nine participants (10.0%) had a score 

of 9 or more, equating to a high (>20%) risk of CVD.

We examined the relationship of demographic,  physical, 

and biological factors to Framingham risk score and to 

responses to the “stress” tests. As would be expected since 

they are used for the calculation of Framingham score, age 

and systolic pressure were significantly associated with 
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Table 4 Association of risk factors with Framingham score

Characteristics Low risk (n=38) Medium risk (n=43) High risk (n=9) P-value

Age (years) 49.75±5.92 59.851±8.72 61.56±5.34 <0.001
Systolic pressure (mmHg) 139.48±18.30 147.45±19.43 155.16±18.70 0.006
Diastolic pressure (mmHg) 83.16±10.62 85.38±10.82 86.56±9.12 0.357
HDL (mg/dL) 48.15±13.04 47.38±15.55 50.81±15.42 0.667
LDL (mg/dL) 138.45±50.93 160.13±55.46 142.56±24.29 0.113
Cholesterol (mg/dL) 236.5±54.63 252.7±57.68 231.88±31.98 0.267
Glucose (mg/dL) 125.73±55.95 116.01±26.44 155.25±26.44 0.059
Weight (kg) 85.63±14.84 81.2±11.78 71.03±9.87 0.261
Height (m) 1.72±0.06 1.70±0.06 1.71±0.06 0.501
BMI (kg/m2) 26.90±4.05 27.56±3.68 26.61±3.48 0.597
Pulse (bpm) 72.65±10.58 75.75±11.15 71.62±2.53 0.002
PSA (ng/mL) 1.16±1.0 4.64±17.80 2.94±3.88 0.407
Waist (cm) 102.78±11.56 101.45±9.40 108.19±14.47 0.156
Hip (cm) 106±8.02 104.05±6.66 106.81±7.53 0.35
Waist:hip ratio 0.96±0.06 0.97±0.06 1.01±0.07 0.048

Note: Data presented as mean ± standard deviation. 
Abbreviations: LDL, low-density lipoprotein; HDL, high-density lipoprotein; BMI, body mass index; PSA, prostate-specific antigen.

Table 5 Association of risk factors with perception of overall 
health

Characteristics Good health  
(n=64)

Poor health  
(n=35)

P-value

Age (years) 55.90±9.13 54.46±9.31 0.466
Systolic (mmHg) 142.52±18.46 148.70±21.18 0.143
Diastolic (mmHg) 83.13±9.87 87.76±11.13 0.04
HDL (mg/dL) 50.82±15.35 43.65±11.88 0.011
LDL (mg/dL) 153.40±49.74 138.62±48.72 0.151
Cholesterol (mg/dL) 243.27±49.10 238.35±59.00 0.671
Glucose (mg/dL) 127.73±53.66 125.62±53.57 0.85
Weight (cm) 81.28±11.44 87.87±14.82 0.023
Height (cm) 1.71±0.06 1.71±0.06 0.82
BMI (kg/m2) 27.92±4.03 30.21±4.94 0.02
Pulse (bpm) 74.02±10.72 73.11±10.50 0.679
PSA (ng/mL) 1.78±2.09 4.56±18.59 0.242
Waist (cm) 100.95±8.99 106.65±13.93 0.03
Hip (cm) 104.14±6.05 107.22±9.10 0.072
Waist:hip ratio 0.97±0.06 0.99±0.06 0.08

Note: Data presented as mean ± standard deviation.
Abbreviations: LDL, low-density lipoprotein; HDL, high-density lipoprotein; BMI, 
body mass index; PSA, prostate-specific antigen.

cardiovascular risk (Table 4). There was also a significant 

relationship with heart rate (P=0.002). There was a trend 

toward an association with glucose levels, although this did 

not reach significance perhaps due to the very small number 

of respondents classed as having a high Framingham risk. 

No association was found between cardiovascular risk and 

height, weight, or BMI, although there was a significant rela-

tionship with waist:hip ratio (P=0.048). No associations with 

Framingham risk were observed with any of the demographic 

factors or with responses to any of the 13 survey questions.

No significant differences were found in demographic 

and biological characteristics with relationship to level 

of perceived stress. However, participants who rated their 

overall general health as regular or bad were more likely to 

be overweight (P=0.023), have larger waist measurements 

(P=0.030), higher diastolic pressure (P=0.04), and lower 

HDL (P=0.011) measurements (Table 5). Masons who were 

overweight were also significantly more likely to perceive 

themselves to be at risk of a heart attack (P=0.025), although 

no differences were observed in any other variables (Table 6). 

There was no correlation between perceived stress, perceived 

health status, or perceived risk of a heart attack and Fram-

ingham risk score.

No relationship was observed between perceived risk of a 

heart attack and marital status, religion, number of children, 

or skin color. Similarly, there was no relationship between 

any of these factors and perceived stress and perceived health 

status. We also analyzed the relationship between question-

naire answers and perceived and actual health status. We 

found that masons who did not feel anxious were significantly 

more likely to perceive themselves to be not at risk of a heart 

attack (P=0.029). There was a trend toward people who did 

not have difficulties in sleeping, reporting overall better 

health (P=0.056). Masons who did not exercise were more 

likely to report that they perceived their overall health to be 

good (P=0.044). As may be expected, there was a statistically 

significant relationship between the two stress questions, with 

people answering that they were never or rarely anxious more 

likely to report low overall stress levels (P=0.023).

The strength of association between biological variables 

was further examined using Pearson’s r bivariate correlation 

coefficient. Age was found to be positively correlated with 

systolic pressure (P=0.002, r=0.306), PSA levels (P=0.028, 
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r=0.220), and waist:hip ratio (P=0.006, r=0.272). Both 

 diastolic and systolic pressures were positively correlated 

with weight (P=0.001, r=0.341 and P<0.001, r=0.343, 

respectively) and abdominal circumference (P<0.001, 

r=0.434 and P<0.001, r=-0.429, respectively), while diastolic 

pressure was also positively correlated with glucose levels 

(P=0.031, r=0.216). Abdominal circumference was posi-

tively correlated with heart rate (P=0.007, r=0.267) and, as 

may be expected, waist:hip ratio (P<0.001, r=0.761). Heart 

rate was positively correlated with glucose levels (P=0.002, 

r=0.305), cholesterol was positively correlated with LDL 

levels (P<0.001, r=0.849), and HDL levels were negatively 

correlated with waist:hip ratio (P=0.025, r=-0.225).

Discussion
In this study of Masonic men from Boa Vista, we found that 

perceived health level, including perceived stress and per-

ceived risk of a heart attack, was in general not related to 

traditional risk factors for CVD. This study builds on our 

previous study of men in Boa Vista, which found a high 

incidence of obesity and hypertension, and suggested that 

within Boa Vista, Brazil, these were two key areas on which 

health campaigns for reducing CVD should focus.

We found some differences between our two studies. The 

Masonic men in this study were in general heavier and had a 

worse health profile, including higher systolic and diastolic 

pressures and higher cholesterol and glucose levels than in 

our previous study, which provided a more general picture of 

men’s health in Boa Vista. Consequently, a greater proportion 

of the men in our study had a moderate or high Framingham 

risk score, with only 39% classified as low risk compared 

to 59% in our previous study. Despite this, we observed 

an opposite trend in terms of responses to the lifestyle 

questionnaire. Masonic men were more likely to report that 

they exercised regularly and perceived themselves to have a 

healthier diet, with low consumption of red meat, junk food, 

and sugar, and were less likely to smoke or consume alcohol. 

It is unclear whether the Masonic populations have a belief 

that their diet is perhaps healthier than it really is, or if there 

are other factors that may result in reduced health status, 

despite an apparently healthy lifestyle.

Our findings are in line with previous studies, which have 

suggested that an “optimism bias” exists in which people 

underestimate their own risk of CVD.10 One study demon-

strated that while women were more aware of CVD as a major 

cause of mortality, the majority had failed to translate this 

information into determining their own risk of CVD.11 While 

the only association with perceived risk that we observed in 

our study was with obesity, previous studies have identified 

association of perceived risk with race, socioeconomic status, 

and family history.12–15 However, in line with previous studies, 

we did find that people who perceived their overall general 

health to be lower were more likely to perceive themselves 

to have a higher risk of CVD.

There were limitations to this study. The study population 

was fairly small and as a result there were only a small number 

of men within certain categories; as such, results should be 

interpreted with some caution. There are some factors, such 

as insulin sensitivity and family history of CVD, which we 

were unable to collect and which may also be important. It 

is possible that associations were missed due to the limited 

study size. Further work is required to generalize the findings 

of this study across the male population within Brazil. The 

selection of masons in this study may have introduced some 

bias within the study, due to the uniqueness of this population 

and potential deviations from the general population. This is 

reflected in the differences observed between the character-

istics of the men included in this study and those included in 

our previous study. Moreover, it is perceived that multivariable 

analysis may be useful to evaluate the prevalence of metabolic 

syndrome in the study population and the effect of family 

history of CVD, high self-reported stress, and low perceived 

health. However, we are unable to undertake this analysis as 

such data were not collected and will be undertaken in future.

Despite the limitations of the study, our findings have 

important implications. We observed that although over half 

Table 6 Association of risk factors with perception of heart 
attack risk

Characteristics Low risk  
(n=72)

Medium risk  
(n=29)

P-value

Age (years) 55.56±9.91 54.83±7.15 0.682
Systolic (mmHg) 143.76±22.45 147.31±22.45 0.455
Diastolic (mmHg) 84.44±10.18 85.76±11.51 0.31
HDL (mg/dL) 49.83±14.66 44.07±13.50 0.065
LDL (mg/dL) 144.14±44.15 156.90±60.83 0.425
Cholesterol (mg/dL) 237.74±49.13 250.35±60.68 0.327
Glucose (mg/dL) 129.69±56.37 120.24±43.40 0.62
Weight (kg) 82.23±12.02 87.54±15.17 0.069
Height (m) 1.71±0.06 1.69±0.05 0.098
BMI (kg/m2) 28.04±3.96 30.62±5.31 0.025
Pulse (bpm) 73.0±10.98 75.38±9.55 0.283
PSA (ng/mL) 3.18±13.45 1.92±2.85 0.453
Waist (cm) 101.92±9.65 105.83±9.65 0.19
Hip (cm) 104.92±6.82 106.14±8.81 0.507
Waist:hip ratio 0.97±0.06 0.99±0.06 0.09

Note: Data presented as mean ± standard deviation. 
Abbreviations: LDL, low-density lipoprotein; HDL, high-density lipoprotein; BMI, 
body mass index; PSA, prostate-specific antigen.
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of participants had a moderate to high risk of CVD according 

to traditional risk factors, less than a third perceived themself 

to be at high risk. Previous studies have indicated that aware-

ness of cardiovascular risk level is an important motivating 

factor for people to make lifestyle changes in order to reduce 

their cardiovascular risk, such as improved diet or increased 

exercise.16–19 However, in people with low perception of their 

risk, motivation is considerably reduced.20 Our study suggests 

that despite health campaigns to increase public awareness of 

cardiovascular risk factors in Brazil, this has not translated 

into people’s perception of their own risk.

CVD has been the leading cause of death in Brazil for 

over half a century. Although improvements in health care 

have led to a reduction in cardiovascular mortality over recent 

years, it remains responsible for 31% of all deaths and 42% of 

noncommunicable disease deaths.21 CVD is also responsible 

for 8.3% of hospitalizations and represents a major cost to 

the health-care system.21 In order to improve cardiovascular 

health among men in Brazil, work is needed to ensure that 

public health campaigns communicate the significance of 

traditional cardiovascular risk factors in a way that improves 

the awareness of risk among the general population and leads 

to a more accurate perception of risk by individuals.
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