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Objectives: This study aims to calculate Framingham risk levels in patients aged 40 and above and to examine
their relationship with the cardiovascular disease risk factors knowledge level (CARRF-KL) scale.

Methods: This cross-sectional and analytical study was conducted with 220 voluntary participants aged 40-79
who visited the family medicine outpatient clinic. Participants'knowledge levels were assessed using the CAR-
RF-KL, while their 10-year cardiovascular disease (CVD) risk was evaluated using the Framingham risk score.
Participants diagnosed with diabetes or CVD were classified as high-risk.

Results: A total of 220 participants were enrolled in the study. The mean age of the participants was 56.8+9.6
years, with 142 (64.5%) being female and 121 (55.0%) having an educational level of middle school or below.
The median CARRF-KL score was 23.0 (12.0-28.0). According to the Framingham risk classification, 58 (26.4%)
of participants were in the low-risk group, 36 (16.3%) in the moderate-risk group, and 126 (57.3%) in the high-
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preventive measures or lifestyle changes. Therefore, it is essential to educate and motivate patients in primary
healthcare settings regarding the importance of a healthy lifestyle in reducing CVD risk.
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inactivity. Modifying these lifestyle habits reduces mortality and hospitalization rates while
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The development of CVD is typically attributed to the in-
teraction of multiple risk factors.** These factors’ cluster-
ing and combined effects in determining atherosclerotic
vascular risk in CVD have been well established. Guidelines
recommend applying risk assessment tools for CVD pre-
vention, as they facilitate the early identification of individ-
uals at high risk for CVD. In this context, a comprehensive
risk factor assessment is crucial for preventive strategies
and treatment planning.

Researchers have developed multivariable risk prediction
tools that synthesize vascular risk factor data to estimate
absolute CVD risk in individual patients.*” These scoring
systems use multiple risk factor equations to estimate an
individual’s likelihood of developing cardiovascular events.
Numerous risk calculation models are available today,
with the Framingham risk score being the oldest and most
widely used.

The Framingham score evaluates nine risk factors: Gen-
der, age, systolic blood pressure, use of antihypertensive
treatment, the level of total cholesterol and high-density
lipoprotein-cholesterol, smoking status, presence of dia-
betes, and a history of CVD (e.g., coronary artery disease,
peripheral artery disease, or stroke).'"® Using this model,
the 10-year cardiovascular risk score is calculated, and pa-
tients are classified into three groups: Low, moderate, and
high risk.

Adequate knowledge about CVD risk is a crucial pre-reg-
uisite for making informed decisions about disease pre-
vention.”! Several scales have been developed to assess
knowledge levels regarding CVD risk factors. One such in-
strument is the CVD risk factors knowledge level (CARRF-
KL) scale, developed by Arikan et al., 2009.1'"

This study aims to calculate Framingham risk levels in pa-
tients aged 40 and above and to examine their relationship
with the CARRF-KL scale.

METHOD

The study population comprised patients aged 40 years
and older who visited the family medicine outpatient clinic
of a training and research hospital with various complaints
between January 2022 and March 2022 and met the inclu-
sion criteria. It was estimated that approximately 800 pa-
tients visited the family medicine outpatient clinic during
these 2 months. Based on the assumption that 400 patients
were 40 or older, the required sample size was calculated as
196 cases to achieve 80% power at an a=0.05 significance
level. However, the final sample size was 220 to account for
potential dropouts.
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Participants included in the study were individuals aged
40-79 who provided informed consent, had no communi-
cation problems or cognitive impairments, and had under-
gone blood tests (lipid panel) within the past 3 months, as
recorded in the hospital’s automation system.

Each participant was administered a sociodemographic
questionnaire prepared by the researchers and the CARRF-
KL scale, a validated and reliable instrument consisting of
28 questions.'” The scale’s first four items assess knowl-
edge about CVD characteristics, their preventability, and
the influence of age. Fifteen items evaluate knowledge of
risk factors (items 5, 6, 9-12, 14, 18-20, 23-25, 27, and 28),
while nine items (7, 8, 13, 15, 16, 17, 21, 22, and 26) assess
the consequences of changes in risk behaviors. The items
are presented as statements with response options of “Yes,”
“No," or “I don't know.” Six items (items 11, 12, 16, 17, 24,
and 26) contain false statements and are therefore reverse-
coded. The scale’s total score ranges from 0 to 28. An in-
ternal consistency analysis of the scale revealed that the
Cronbach’s alpha coefficient for the total CARRF-KL scale
was a=0.689, indicating high reliability. This value aligns
with the validity and reliability study conducted by Arikan
et al., when they developed the CARRF-KL scale.

Arterial blood pressure measurements were obtained by a
physician and recorded in each patient’s clinical informa-
tion form. The Framingham risk score was calculated by a
physician using the calculation tool available on the Fram-
ingham risk score website, based on the patient’s clinical
data and lipid panel results obtained from the hospital’s
automation system within the past 3 months.®

Number Cruncher Statistical System 2007 (Kaysville, Utah,
USA) software was used for statistical analyses. Descriptive
statistical methods (mean, standard deviation, median,
frequency, percentage, minimum, and maximum) were
applied to evaluate the study data. The Kruskal-Wallis test
was used for quantitative variables that did not show nor-
mal distribution, and the Dunn-Bonferroni test was used
for post hoc evaluations. A p<0.05 was considered statisti-
cally significant.

RESULTS

A total of 220 participants were enrolled in the study, with
a mean age of 56.8+9.6 years. The distribution of the demo-
graphic and clinical features is summarized in Table 1.

The median Framingham score of all participants was 15.6
(1.20-30.1). According to the Framingham risk classification, 58
(26.4%) of participants were in the low-risk category, 36 (16.3%)
were at moderate risk, and 126 (57.3%) were at high risk.
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Table 2. CARRF-KL scale scores according to Framingham
risk levels

Table 1. Distribution of the demographic and clinical
features

n (%)

Gender

Female 142 (64.5)

Male 78 (35.5)
Age groups

<65 years 170 (77.3)

>65 years 50 (22.7)
Smoking status

Yes 54 (24.5)

No, | quit 59 (26.8)

No, never smoked 107 (48.7)
Use of antihypertensive medication 97 (44.1)
Diabetes mellitus 85 (38.6)
Cardiovascular disease 19 (8.6)

MeanxSD

Systolic blood pressure (mmHg) 136.6+22.2
Total cholesterol (mg/dL) 206.6+44.5
HDL cholesterol (mg/dL) 53.8+14.2

HDL cholesterol: High-density lipoprotein cholesterol.
Data are presented as mean+SD and n (%) as appropriate.

An analysis of responses to the CARRF-KL scale revealed
that the highest proportion of correct responses was for
the statements: “Smoking is a risk factor for heart disease” 213
(96.8%), “Consuming salty foods causes high blood pressure”
212 (96.4%), “Overweight individuals are at increased risk of
heart disease” 212 (96.4%), “Regular exercise reduces the risk of
heart disease” 212 (96.4%), “High blood pressure is a risk factor
for heart disease” 203 (92.3%), and “If blood sugar is controlled
in diabetic patients, the risk is reduced” 201 (91.4%). Similarly,
participants correctly identified the reverse-coded state-
ments “Fatty foods do not increase blood cholesterol levels” 203
(92.3%) and “Solid fats at room temperature are beneficial for
heart health” 207 (94.1%) as incorrect.

Participants most frequently answered incorrectly the fol-
lowing statements: “Slow walking and strolling count as exer-
cise" 87 (39.5%),“If good cholesterol (HDL) is high, there is a risk
of heart disease” 86 (39.1%), and “All individuals with high cho-
lesterol levels should be prescribed medication” 103 (46.8%).

The total CARRF-KL scores with a median score of 23.0 (12.0-
28.0). CARRF-KL scale scores according to Framingham risk
levels are summarized in Table 2. A significant difference was
found between CARRF-KL scale scores according to Framing-
ham risk levels, between low- and high-risk groups (p=0.026).

Framinghamrisk level p

Lowrisk Moderaterisk High risk

(n=58) (n=36) (n=126)
CARRF-KL score 23.0 23.0 24.0
(13.0-27.0) (18.0-27.0) (12.0-28.0) 0.031

CARRF-KL score: Cardiovascular disease risk factor knowledge level scale.
Data are presented as median (min-max) as appropriate.
Kruskal-Wallis test.

DISCUSSION

In the present study, the median Framingham score of all
participants was 15.6 (1.20-30.1). When participants were
categorized into low-, moderate-, and high-risk groups
based on their Framingham scores, the majority (126 par-
ticipants, 57.3%) were classified as high-risk. This result may
be related to the fact that disease-specific exclusion criteria
were not applied in the present study. In contrast, a study
conducted by Tekkesin et al., on 3,169 participants without
CVD or diabetes found that only 9.4% of men and 4.6% of
women were classified as high-risk." Similarly, in a study
by Diilek et al., involving 258 patients aged 40-72 years
who visited a family medicine outpatient clinic and had no
known history of CVD, 46.9% were classified as high-risk.
I Another study conducted in Iran with 2,103 participants
aged 40-79 years without a history of CVD found that
26.5% were in the high-risk category.''?

The present study’s total scores from the CARRF-KL scale
were 22.8+2.9. Although it was expected that participants
with higher CVD knowledge levels would have a lower CVD
risk, the present study found that individuals with higher
CARRF-KL scores were more likely to be classified as high-
risk rather than low-risk. Several factors may contribute to
this finding. Increased knowledge may result from personal
exposure to risk factors, the disease, and experiences dur-
ing hospitalization and treatment. Similar to the present
findings, a study by Topuz and Bozdemir on 192 university
employees found that individuals with high Framingham
risk scores also had high CARRF-KL scores, with the high-
est CARRF-KL scorers also having the highest Framingham
scores.'! However, a study by Kelesoglu et al., involving
122 patients aged 40-80 who visited a family medicine
outpatient clinic found no significant difference between
CARRF-KL scores and SCORE risk distribution.' Similarly,
Tekin et al,, in a study of 390 male patients aged 40-65
years, found a very weak negative correlation between
SCORE risk scores and CARRF-KL scores, which was not sta-
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tistically significant."™ The variations in study results may
be attributed to differences in patient populations and the
risk assessment methods applied.

A limitation of the present study is that participants’ lipid
levels were evaluated without assessing whether they re-
ceived treatment for dyslipidemia.

CONCLUSION

Although the CARRF-KL scale scores were generally high
in the present study, 57.3% of the participants were clas-
sified in the high-risk category based on their Framingham
scores. Being knowledgeable about disease risks does not
necessarily translate into taking preventive measures. The
present findings indicate that participants’ knowledge lev-
els did not lead to behavioral changes. Increasing aware-
ness can help prevent or delay the onset of chronic dis-
eases, such as CVD, slow disease progression, and improve
survival rates. In this regard, primary healthcare services
are crucial in educating the public, promoting healthy life-
styles, and monitoring their implementation. Integrating
risk scoring systems into primary care physicians' follow-up
screens could be a significant step forward.

Disclosures

Peer-review: Externally peer-reviewed.
Conflict of Interest: None declared.
Funding: None.

Ethics Committee Approval: Ethical approval for the study was
obtained from the Clinical Research Ethics Committee of the Uni-
versity of Health Sciences, Istanbul Fatih Sultan Mehmet Train-
ing and Research Hospital (Approval date: December 29, 2021,
Approval number: 2021/113). In addition, all participants were
informed about the study’s content and the voluntary nature of
participation, and their written consent was obtained.

Authorship Contributions: Concept - B.T,, A.T,, S.A.Y,; Design -
B.T., AT, S.AY,; Supervision - B.T,, S.A.Y,; Materials - B.T,, S.A.Y, AT,
Data Collection and/or Processing — A.T.; Analysis and/or Interpre-
tation - B.T,, S.A.Y,, AT, Literature Search — S.AY., AT.; Writing -
B.T., S.AY., AT, Critical Review - B.T., S.A.Y., AT.

REFERENCES

1. Tekkesin N, Kiling C, Okmen AS. Investigation of Framing-
ham Risk Factors in Turkish adults. J Clin Trials Exp Investig
2011;2(1):42-9. [Article in Turkish]

2. WHO. Cardiovascular diseases (CVDs). Available at: https://
www.who.int/news-room/fact-sheets/detail/cardiovascular-
diseases-(cvds). Accessed Apr 6, 2022.

3. KanejimaY, Shimogai T, Kitamura M, Ishihara K, Izawa KP. Im-
pact of health literacy in patients with cardiovascular diseas-

37

es: A systematic review and meta-analysis. Patient Educ Couns
2022;105(7):1793-800.

4. Piepoli MF, Hoes AW, Agewall S, Albus C, Brotons C, Catapano
AL, et al. 2016 European Guidelines on cardiovascular disease
prevention in clinical practice: The Sixth Joint Task Force of the
European Society of Cardiology and Other Societies on Car-
diovascular Disease Prevention in Clinical Practice (constitut-
ed by representatives of 10 societies and by invited experts)
Developed with the special contribution of the European
Association for Cardiovascular Prevention & Rehabilitation
(EACPR). Eur Heart J 2016;37(29):2315-81.

5. Prevention of cardiovascular disease: Guidelines for assess-
ment and management of total cardiovascular risk. Available at:
https://iris.who.int/handle/10665/43685. Accessed Mar 5, 2025.

6. D'Agostino RB, Vasan RS, Pencina MJ, Wolf PA, Cobain M, Mas-
saro JM, et al. General cardiovascular risk profile for use in pri-
mary care. Circulation 2008;117(6):743-53.

7. McGorrian C, Leong T, D’Agostino R, Graham IM. In Graham
IM, D'Agostino RB, eds. Risk Estimation Systems in Clinical Use:
SCORE, Heart Score and Framingham System. Therapeutic Strat-
egies in Cardiovascular Risk. London: Atlas; 2008, p.159-72.

8. Medscape. Framingham Risk Score. Available at: https://
reference.medscape.com/calculator/252/framingham-risk-
score-2008. Accessed Apr 6, 2022.

9. Homko CJ, Santamore WP, Zamora L, Shirk G, Gaughan J, Cross
R, et al. Cardiovascular disease knowledge and risk percep-
tion among underserved individuals at increased risk of car-
diovascular disease. J Cardiovasc Nurs 2008;23(4):332-7.

10. Arikan i, Metintas S, Kalyoncu C, Yildiz Z. The Cardiovas-
cular Disease Risk Factors Knowledge Level (CARRF-KL)
Scale: A validity and reliability study. Tiirk Kardiyol Dern Ars
2009;37(1):35-40. [Article in Turkish]

11. Diilek H, Vural ZT, Génenc . Evaluation of Risk Factors Influ-
encing Cardiovascular Disease and Correlation with Cardio-
vascular Risk Scores. Dicle Med J 2019;46(3):449-459. [Article
in Turkish]

12. Mirzaei M, Mirzaei M. Agreement between Framingham, IraP-
EN and non-laboratory WHO-EMR risk score calculators for
cardiovascular risk prediction in a large Iranian population. J
Cardiovasc Thorac Res 2020;12(1):20.

13. Topuz AN, Bozdemir N. Evaluation of cardiovascular dis-
ease risk factors knowledge level, Framingham score, and
cardiac markers in a healthy population. Cukurova Méd
2022;47(3):1086-94. [Article in Turkish]

14. Kelesoglu S, Safak ED, Kelesoglu A. Determination of cardio-
vascular risks in adult individuals and assessment of the level
of knowledge of cardiovascular risk factors. J Cardiol Cardio-
vasc Surg 2023;1(4):71-6.

15. Tekin A, Koc EM, Aksoy H, Sozmen MK. Cardiovascular Risk
Awareness and Score among men between the ages of 40
and 65. Eurasian J Fam Med 2023;12(2):71-80.



