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ABSTRACT

Aim: Cardiovascular disease (CVD) plays a major role in
worldwide mortality and morbidity. The risk of CVD
increases in parallel to the presence of its risk factors.
This research was planned to determine the cardiovas-
cular risk factors of individuals aged of 65 and over.
Materials and methods: The research was carried out
in 10 health care centers in Ankara (June-July, 2009)
with 127 voluntary elderly subjects (30.7% male,
69.3% female) at the age of 65 and over (70.0+4.7
years). Cardiovascular risk was estimated with Fram-
ingham risk score. In the score age, LDL cholesterol
(LDL-c), HDL cholesterol (HDL-c), systolic and diastolic
blood pressure (SBP-DBP), diabetes and smoking habit
were regarded as basis.

Results: The average total and LDL-c values varied
depending on sex (p<0.05). Although we found female
participants had significantly higher risk score
(p<0.001), 10-year CVD risks were found higher than
20% in 28.2% of the men and 18.2% of the women. In
21.3% of the participants, the 10-year CVD risks were
found higher than 20%, and in 27.5% were found lower
than 10%.

Conclusion: CVD is a multifactorial disease. This dis-
ease can be prevented or delayed by paying attention to
life style.

Keywords: Cardiovascular risk factors, cardiovascular
disease risk, framingham risk score, Turkey

INTRODUCTION

Cardiovascular disease (CVD) plays a major and in-
creasingly prominent role in worldwide mortality and
morbidity. The risk of CVD increases in parallel to the
presence of its risk factors. Different studies suggest
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Amag: Kardiyovaskiiler hastaliklar (KVH) tiim diinyada
mortalite ve morbititeyi arttirmada temel rol almakta-
dir. KVH riski risk faktorlerinin varligiyla paralel artis
gosterir. Bu calismada; 65 yas ve lizerindeki bireylerin
kardiyovaskiiler risk faktorlerinin belirlenmesi planlan-
mistir.

Gere¢ ve Yontem: Arastirma Ankara’daki 10 saglik
ocagina gelen (Haziran-Temmuz 2009), 65 ve iizeri
yasta 127 goniilli yagh birey ile ytiritilmistir (%30.7
erkek, %69.3 kadin, 70.0+4.7y1l). Kardiyovaskiiler risk
Framingham risk skoru ile belirlenmistir. Risk skorla-
masinda, LDL, HDL Kkolesterol, sistolik ve diastolik kan
basinci, diyabet varligi ve sigara kullanimi temel alin-
mistir.

Bulgular: Katilmcilarin ortalama total ve LDL koleste-
rol degerlerinin cinsiyete gore degistigi bulunmustur
(p<0.05). Kadinlarin ortalama risk skorlar1 erkeklerden
fazla bulunmasina ragmen (p<0.001) 10 yillik KVH ris-
kinin erkeklerin % 28.2'sinde, kadinlarin ise %
18.2’sinde %20'nin {izerinde oldugu bulunmustur. Kati-
Iimcilarin %21.3’tinde 10 yillik KVH riskinin %20’den
fazla, %27.5’inde %10’dan daha az oldugu saptanmistir
Sonug: Multifaktoriyel bir hastalik olan KVH dogumdan
itibaren yasam tarzina dikkat edilerek 6nlenebilir veya
geciktirilebilir.

Anahtar Kelimeler: Kardiyovaskiiler risk faktorleri,
kardiyovaskiiler hastalik riski, framingham risk skoru,
Tiirkiye

that the death rate from CVD, which was 28.9% in
1990, will increase to 36.3% by 2020 (1,2). Death from
CVD occurs in a proportion of 80% in developing coun-
tries (3). According to the TEKHARF (Turkish Adult
Cardiac Disease Risk Factors) study, two million coro-
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nary heart disease patients live in Turkey. Turkey finds
itself in third position as to the frequency of male car-
diac disease and cardiac death, while it is first for the
same risks in women (4). The risk factor concept has
been used for the first time by the Framingham study
investigators (5-7). The Framingham study is a cur-
rently ongoing investigation in which the children and
also the grandchildren of the initial cohort are being
medically followed up. This study, which has been go-
ing on longer than 50 years has made a considerable
contribution to medical progress in defining cardiovas-
cular risk factors and strategies for their minimization
(8,9).

The most important cardiovascular risk factors outside
age, sex and hereditary characteristics are hyperten-
sion, smoking, hyperlipidemia, diabetes, physical inac-
tivity, obesity and increased consumption of carbohy-
drate and fat which accompany these (2,10,11). It has
been reported that the relation between serum triglyc-
erides and cardiovascular disease is largely due to its
correlation to other factors, such as diabetes, obesity,
arterial hypertension, elevated low-density lipoprotein
cholesterol (LDL-c), and low high-density lipoprotein
cholesterol (HDL-c) levels (12). Coronary heart disease
is multifactorial and the effect of its risk factors is syn-
ergistic. As a result, individual risk factors should be
determined first, after which the real risk load can be
estimated by multifactorial evaluation (2). The objec-
tive of the present study is the evaluation of cardiovas-
cular risk factors in individuals aged 65 or more.

Material and Methods

Participants

A total of 1051 participants over the age of 65, 440 of
them male and 611 female, who had consulted at 10
health centers in the province center of Ankara (June -
July 2009), participated in this study. However, due to
the lack of most of the patient biochemical records,
which will be used for estimating CVD risk, Framing-
ham Risk Scorings of only “127 participants” were done
(M:39, F:88, 70.0+4.7 years). The research sample was
randomly selected from volunteer individuals. Before
the study, written informed consent from the partici-
pants was obtained. The research data were collected
using questionnaire, including a demographic informa-
tion form and information to allow the determination
of cardiovascular risk.

Evaluation of CVD Risk Factors

Participants' CVD risk was estimated with Framingham
risk prediction algorithm which were referred to as the
Framingham risk score (13). The risk scores are based
on age, LDL cholesterol (LDL-c), HDL cholesterol (HDL-
c), systolic and diastolic blood pressure, diabetes and
smoking habit (12). The CVD risk was calculated sepa-
rately for each male and female participant. Cutoffs for
age (65-69 and =70), LDL-c (<100, 100-129, 130-159,
160-190 and 2190mg/dL), HDL-c (<35, 35-44, 45-49,
50-59 and 260 mg/dL), cigarette smoking and diabetes
(ves or no) were considered for estimating total risk
score (13). All participants’ 10 year CVD risk was calcu-
lated with their total risk score. Blood lipid profiles and
fasting plasma glucose values of participants of the

study were obtained from the previous records of the
health centers. The systolic (SBP) and diastolic blood
pressure (DBP) of the subjects was measured in their
right arm while seated. Cigarette smoking status was
ascertained by self report.

Anthropometric Measurements

The height and weight of the participants was measured
to calculate their body mass index (BMI); those with a
BMI under 18.5 kg/m? were classified as underweight,
18.5-24.99 kg/m2 normal, 25.0-29.99 kg/m? overweight
and 30.0 kg/mZ2 or above as obese (14).

Statistical Analysis

The obtained data were evaluated with an SPSS 16.0
(Statistical Package for Social Sciences) software pack-
age. Absolute and percentage values were tabulated for
the data. The subject's sex was defined as the categori-
cal variable for data analysis. The Chi-squared test was
used to determine the significance of differences among
the sexes. Independent samples Student's t-test and One
Way ANOVA were used to compare average values.

RESULTS

The 41.9% of the elderly participated in the study were
male (n:39) and 58.1% female (n:88). With regard to
their smoking habit, it was found that 83.0% of the
women had never smoked versus 61.5% of men who
had given up smoking (p<0.001). Nearly half of the par-
ticipants (45.8%) were not doing any physical exercise.
A majority of the participants (48.7%) was overweight
according to their BMI (Table I).

Female participants had significantly higher total and
LDL cholesterol values (respectively; 191.5+45.7mg/dL,
120.4+42.5mg/dL) than male participants (respectively;
170.3+32.8mg/dL, 98.1£33.9mg/dL) (p<0.05). (Table
1)

According to the Framingham risk criteria, the average
scores of the participants were evaluated (Table III).
Accordingly, the risk points were found higher in peo-
ple=70 age (p>0.05), HDL-c<44 mg/dL (p>0.05), LDL-
c2190 mg/dL (p<0.001), SBP=160 mmHg (p<0.001),
with diabetes (p<0.001) and with cigarette use (p>0.05)
than the other groups. We found that total risk score
was significantly higher in female participants
(p<0.001).

Also, high LDL-c and SBP values and the presence of
diabetes increased the risk scores significantly
(p<0.001).(Table III)

In 21.3% of the participants who participated in the
study, the 10-year CVD risks were found higher than 20
%, and in 27.5% were found lower than 10% (Table IV).
10-year CVD risks were similar in male and female par-
ticipants (p>0.05).(Table IV)

DISCUSSION

Cardiovascular risk determination system is intended to
estimate the risk of CVD. In this study, it was found that
total cholesterol, LDL-c and total risk score values var-
ied on the average depending on sex (p< 0.05). The
higher average total cholesterol, LDL-c, DBP and SBP
values in women than men influenced the scores to be
also higher. Although the average LDL-c, DBP and SBP
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Table I: General characteristics of the participants according to sex (n=127) (%)

General Characteristics Male Female Total
Age groups (years) n % n % n %
65-69 32 82.1 76 86.4 10 85.0
8
=70 7 17.9 12 13.6 19 15.0
x=0.395, p>0.05
Smoking Never 12 30.8 73 83.0 85 66.9
Former 24 615 11 12.5 35 27.6
Current 3 7.7 4 4.5 7 55
Xx=35.062, p<0.001
Alcohol use Never 25 64.1 85 96.2 11 86.6
0
Current /Former 14 359 3 3.8 17 13.3
x=17.748, p<0.001
Physical exercise Daily and regular 11 28.2 16 18.2 27 21.3
1-2 days/week 2 5.1 6 6.8 8 6.3
Irregular 13 33.3 21 23.9 34 26.7
None 13 33.3 45 51.1 58 45.8
x=4.180, p>0.05
BMI Normal 9 231 16 18.2 25 19.7
Overweight 23 59.0 39 443 62 48.7
Obese 7 17.9 33 37.5 40 31.6
x=4.798 p>0.05
BMI: Body Mass Index
Table II: Average values for blood tests and blood pressures according to sex
X +5D(n)
Blood test values Male Female t-value p-value
Blood glucose (mg/dL) 120.0£36.5 (39) 117.1+38.9 (88) -0.392 >0.05
Total Cholesterol (mg/dL) 170.3+32.8 (37) 191.5+45.7(86) 2.544 <0.05
LDL-c (mg/dL) 98.1+33.9 (39) 120.4+42.5 (88) 2.895 <0.05
Triglyceride (mg/dL) 153.7+£86.2 (31) 141.8+68.9 (79) -0.759 >0.05
HDL-c (mg/dL) 45.3+22.9 (39) 45.9+9.5 (88) 0.216 >0.05
DBP (mm Hg) 76.3+12.2 (39) 79.4+11.6 (88) 1.291 >0.05
SBP (mm Hg) 130.9+£13.7 (39) 137.4+20.2 (88) 1.850 >0.05

LDL-c: low-density lipoprotein, HDL-c: high-density lipoprotein cholesterol, DBP: diastolic blood pressure, SBP: systolic blood pressure.

values of women were found higher than men, 10-year
CVD risks were found higher than 20.0% in 18.2% of
the women and 28.2% of the men (Table IV). The
higher 10-year CVD risk of the men which correspond
to their total risk scores, show that men have higher
risk in terms of CVD. In a study carried out in Turkey,
in women at age 65 or older, high total cholesterol lev-
els (2200 mg/dL) and LDL cholesterol (2130 mg/dL)
frequencies were found higher than men. Similarly, the
number of men with the risk of developing CVD over
20% in 10 year period was found higher than women
(15). As in all the world, prevalence of obesity is also
increasing in our country. In a community based study
carried out on 12914 individuals in order to determine
the cardiovascular risk factors, it was found that obe-
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sity is seen mostly women (44.2%, 29.4%, p<0.05), and
men are mostly found as overweight (48.7%, 31.4 %,
p<0.05) (15). In our study, BMI distribution of the par-
ticipants, were found similar to the study results of
Unal et al. (15) (Table I). Also, it was found that total
ratio of overweight and obesity in women was much
more than man (p>0.05). Even though differences in
BMI between male and female are not statistically sig-
nificant, these differences may be caused to higher total
cholesterol, LDL-c, DBP and SBP values in women.The
necessity of preferring the information such as blood
pressure, diabetes, or lipid profile instead of BMI in
determining the risk of cardiovascular disease were
highlighted in a collaborative analysis in which 58 pro-
spective studies were evaluated (16).
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Table III: Average score by Framingham criteria (age, total cholesterol, smoking, HDL-c and SBP) and total risk score of the participants (n=127)

Criteria n X +sD t/F value p value
Age (v)

65-69 63 9.4+3.6 -1.138 >0.05
270 64 10.1+3.1

LDL-c(mg/dL)

<100 52 8.2+2.92

100-159 63 10.7£2.8 14.526 <0.001
160-189 6 12.3£4.2

2190 6 14.7£3.1b

HDL-c (mg/dL)

<35 16 10.2+3.6

35-44 49 10.5+3.2 2.240 >0.05
45-59 50 9.7+3.2

260 12 7.8+4.8

SBP (mm Hg)

<130 36 7.5%3.1a

130-139 33 9.6x2.7b 16.143 <0.001
140-159 46 11.1+2.9¢

2160 12 13.0 £2.5d

Diabetes

No 87 8.8+2.9 -6.149 <0.001
Yes 40 12.3+3.1

Smoking

No 120 9.9+3.2 1.097 >0.05
Yes 7 10.4+4.2

Total Risk Score

Male 39 7.5+2.3 6.633 <0.001
Female 88 10.8+3.3
ab.c.d data that have different characters in same column are statistically different.

LDL-c: low-density lipoprotein, HDL-c: high-density lipoprotein cholesterol, SBP: systolic blood pressure.
Table IV: The 10-year CVD risk of the participants according to sex (n=127) (%)

10 year CVD risk Male Female Total Chi-square p-value

value
n % n % n %

< %10 8 20.5 27 30.7 35 27.5

%10-19 20 51.3 45 511 65 51.2 2.663 >0.05
> %20 11 28.2 16 18.2 27 21.3

CVD: Cardiovascular Disease

Furthermore different reports support the indication
that bringing body weight within normal limits, privi-
leging an increase in physical activity and elevating
HDL-c levels is necessary for the prevention and treat-
ment of CVD (2,12,17-24). Also study shows, it was
found that exercise did promote beneficial effects on
CVD clinical markers such as LDL-c and blood pres-
sures in overweight and obese individuals (17). But in
our study, a majority of participants (45.8%) were not
doing any regular physical exercise and it was similar
in male and female participants (p>0.05). Lack of regu-
lar physical activity could be related to the high aver-

age age of the participants.

It has been reported that alcohol intake over a moder-
ate level (30-40 g for men and 10-20 g for women)
increases CVD risk substantially (25). However in the
current study it was found only 86.6% of the partici-
pants have never consumed alcohol. Low alcohol con-
sumption, which is a criteria of CVD risk, is a positive
finding. This result could be related to religious tenden-
cies, it is known that alcohol consumption is forbidden
in Islam.

Smoking is one of the risk factors that independently
increase the risk of CVD (26) and smoking habits are
also included in Framingham risk scoring criteria. It
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was found that 83.0% of the women and 30.8% of the
men that participated in the research have never
smoked. In a study in Germany, smoking habits of
Turkish women were found significantly lower than
German women (27). Women's lower smoking habit is
influencing the Framingham risk score in a positive
way.The mean fasting blood glucose was above normal
in female and male participants (respectively
117.1+£38.9 mg/dL, 120.0+36.5 mg/dL, p>0.05). The
Framingham study established that the clinical CVD
risk was increased twofold in men and threefold in
women when comparing diabetic subjects to non-
diabetic ones in the 45-74 age group at 20-year follow-
up (28). Similarly, a study performed in China showed
that the presence of diabetes or prediabetes increases
the risk of CVD over a 10-year period. Given that the
CVD risk is related to disturbances of fasting blood
glucose levels, no significant difference in CVD risk was
found among the groups (29).

As a result, the opinion that, in order to be able to re-
duce blood glucose, BP and serum cholesterol, it is nec-
essary to fight simultaneously against all, not sepa-
rately, has made itself more pressing with the publica-
tion of positive results from recent large-scale clinical
studies (8).

This study has several limitations. It is a relatively
small sample size, which included only elderly people
who applied to the health centers and the blood sam-
ples were obtained from previous records. Therefore,
future research in this field needs to be designed with
larger sample sizes including people across a wide
range of ages with current blood samples.
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