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Abstract

Hypertension is a serious public health problem among elderly Egyptians. The prevalence of overweight/
obesity is also increasing in alarming proportions among the elderly, and it is correlated with the prevalence of
hypertension, one of the major risk factors for cardiovascular diseases, and also strongly correlated with
atherogenic dyslipidemia parameters. We aimed to determine the correlation between lipid profile, and high
sensitivity C-reactive protein (hs-CRP) with anthropometric indices, as indicators of additional cardiovascular
risk in a population of elderly hypertensive Egyptian patients.119 elderly hypertensive patients of both genders
were enrolled in this study divided into three groups according to age. Height, weight, BMI, WC, WHR, blood
pressure, lipid profile, and hs-CRP were measured for all participants. No statistical difference between the
different age groups in both genders as regard height, weight, BMI, and WHR. WC tends to decrease
significantly with age in both genders. A statistically significant difference was noted between different age
groups only in women as regards; total cholesterol (p< 0.013), and HDL-chlevels (p< 0.015). While, a
statistical significant difference between was noted in both women and men regarding; LDL-ch (p< 0.016, and
p< 0.021 respectively), and triglyceride (TG) levels (p< 0.011, and p< 0.032 respectively).Both SBP, and DBP
tend to increase with age, with no statistical significant difference was noted between the different age groups in
both genders. (p<0.136 and p<0.0.365 in women, p<0.251, and p<0.152 in men).hs-CRP values tend to
increase progressively with age with, a statistical significant difference between the three studied groups in both
genders. (p<0.036, and p<0.013 respectively). In group I, BMI, WC, and WHR all were correlated with lipid
profile and blood pressure, while, in group Il, BMI and WC, but not WHR were correlated with lipid profile and
blood pressure, and in group Il1, none of these indices were correlated with lipid profile or blood pressure. In
all studied age groups; total cholesterol, LDL-ch, and triglycerides were positively correlated, and HDL-ch was
negatively correlated with systolic and diastolic blood pressure. Total cholesterol, LDL-ch, and triglycerides
were positively correlated, and HDL-ch was negatively correlated with hs-CRP. Both systolic and diastolic
blood pressures were positively correlated with hs-CRP. We concluded that anthropometric indices are strongly
correlated with hypertension, one of the major risk factors for cardiovascular diseases, and also strongly
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correlated with atherogenic dyslipidemia parameters. Assessing the hs-CRP levels may thus provide additive

value in predicting cardiovascular risks.
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Introduction

Hypertension is one of the major public health
problem worldwide.”) Sustained hypertension
over time is a major risk factor for, coronary
artery disease, stroke, aortic aneurysm, peripheral
artery disease, and chronic kidney
disease. ®Hypertension is defined as a systolic
blood pressure (SBP) >140 mm Hg, or a diastolic
blood pressure (DBP) > 90 mm Hg, or taking
antihypertensive medication.®Hypertension is a
worldwide epidemic. Overall, approximately 20%
of the world’s adults are estimated to have
hypertension. Worldwide, approximately 1 billion
people have hypertension, contributing to more
than 7.1 million deaths per year.’The prevalence
dramatically increases in patients older than 60
years.A progressive rise in BP with increasing age
is observed. Age-related hypertension appears to
be predominantly systolic rather than diastolic.
The SBP rises into the eighth or ninth decade,
whereas the DBP remains constant or declines
after age 40 years.®) The prevalence of
hypertension was highest in the age group 60-74
years (51%).©

Hypertension may be primary or secondary.
Primary or essential hypertension which is defined
as high blood pressure with no obvious underlying
cause accounts for 90-95% of adult cases.” It
may develop as a result of environmental or
genetic causes.®Secondary hypertension results
from an identifiable cause. Kidney diseases are
the most common secondary cause of
hypertension as polycystic kidney disease, chronic
kidney disease, urinary tract obstruction, renin-
producing tumor, and renovascular
hypertension.®) Hypertension can also be caused
by endocrine conditions, such as Cushing's
syndrome, hyperthyroidism, hypothyroidism,
acromegaly, Conn’'s syndrome or
hyperaldosteronism, hyperparathyroidism and
pheochromocytoma.® Other causes of secondary

hypertension include obesity, sleep apnea,
pregnancy, coarctation of the aorta, excessive
liquorice consumption and certain prescription
medicines, herbal remedies and illegal drugs.“”
Hypertension is a major risk factor for
cardiovascular and renal disease, and numerous
clinical trials including studies in older subjects
have documented that effective treatment
improves survival and confers cardiovascular
benefits."Y Untreated hypertension carries high
risk of mortality and is often described as a silent
Killer. Untreated mild to moderate hypertension,
may be associated with a risk of atherosclerotic
disease in 30% of people and organ damage in
50% of people within 8-10 years after onset. For
every 20 mm Hg systolic or 10 mm Hg diastolic
increase in BP above 115/75 mm Hg, the
mortality rate for both ischemic heart disease and
stroke doubles.*? In the Framingham Heart
Study, the age-adjusted risk of congestive heart
failure was higher in patients in the highest BP
was compared to the lowest BP.®® Multiple Risk
Factor Intervention Trial (MRFIT) data showed
that the relative risk for coronary artery disease
mortality was higher for persons with mild to
severe hypertension than it was for persons with
normal BP.*%

Framingham risk scores are widely used for
prediction of future cardiovascular disease events.
However, they don’t include anthropometric
measures, which now considered a major
cardiovascular disease risk factor. Studies have
shown that the risk assessment of cardiovascular
health, usually performed by determining the
Framingham scores, can be improved by
measuring plasma markers of inflammation and
anthropometric  evaluation.™ These markers
include acute phase proteins like C-Reactive
Protein (CRP)."® Anthropometric variables have
been reported in the literature as important
predictors of cardiovascular risk.*” Many studies
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discovered that fat distribution, rather than
absolute total fat, is more closely associated with
these risk factors."® Other studies, however,
found that total body fat or body mass index
(BMI), rather than its distribution, is the stronger
predictor of metabolic risks.*® Waist-to-hip ratio
(WHR) is so far the most widely used index of
central fat distribution due to its benefits in
routine monitoring and assessment in patients.®
Recent studies have shown that waist
circumference (WC) is the best simple
anthropometric index of abdominal visceral
adipose tissue, ® and may also be the best index
for predicting cardiovascular risks.?

C-reactive protein (CRP) is a liver-derived
molecule that is increased in inflammatory states.
Since cardiovascular disease is at least in part an
inflammatory process, CRP has been investigated
in the context of arteriosclerosis and subsequent
vascular  disorders. Based on  multiple
epidemiological and intervention studies, CRP
elevation [high-sensitivity CRP (hsCRP)] has
been shown to be associated with future major
cardiovascular risk.“?In many studies, the relative
impact of hs-CRP is at least as large as that
individually  of low-density lipoprotein
cholesterol, high-density lipoprotein cholesterol,
blood pressure, or smoking, and knowledge of hs-
CRP correctly reclassifies a substantial proportion
of "intermediate-risk" individuals into clinically
relevant higher- or lower-risk categories.®*
Considering that, we aimed to determine the
correlation between the biochemical markers
including; lipid profile, and high sensitivity C-
reactive protein (hs-CRP) with anthropometric
measurements; WC, WHR, and BMI as indicators
of additional cardiovascular risk in a population of
elderly hypertensive Egyptian patients.

Materials and methods:

The current study was conducted on 119 elderly
hypertensive males and females aged 60 years and
older who attended the geriatric outpatient clinic
in the Main University Hospital, Alexandria
University in the period from November 2014 till

September 2015. Participants were divided into
three groups according to their age; Group (I):
patients aged from 60-69 years, Group (Il): age
from 70-79 years, and Group (I11): age more than
80 years. The proposal of this study was approved
by the Ethical Committee of Faculty of Medicine,
Alexandria University. The purpose and benefit of
the study were explained to the participants and
informed written consent was obtained from all
subjects. A thorough medical history and full
clinical examination were carried out for all
participants.

Before measuring the blood pressure, participants
were initially made to rest for 15 minutes, and
asked about drinking tea or coffee, physical
activity, smoking and full bladder. Then, a blood
pressure was measured twice in a seated position
using a standard calibrated  mercury
sphygmomanometer as well as a stethoscope. On
the basis of the circumference of the participant's
arm, a regular adult or large cuff was chosen. The
cuff was placed on the participant's right arm,
which is at the heart level. There was at least one
minute interval between these two separate
measurements, and thereafter the mean of the two
measurements was considered as the participant's
blood pressure, whereas the hypertensive subject
who had a mean systolic blood pressure more than
140 mm/Hg and Mean diastolic blood pressure
more than 90 mmHg."® Then, weight was
measured, while subjects minimally clothed
without shoes using digital scales and recorded to
the nearest 100 g. Height was measured using
anthropometric rod, with the subject made to
stand erect on a flat surface (without footwear)
with feet together.®®Body mass index (BMI) was
calculated as weight in kilograms divided by
height in meters squared. The cutoff values used
were: Underweight < 18.5, Normal: 18.5-24.9,
Overweight: 25.0-29.9, Obese: > 30, and morbidly
obese: > 40.%9)

Waist circumference was measured using a
measuring tape over the unclothed abdomen, with
measurements made halfway between the lower
border of the ribs and the highest point of iliac
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crest (at the umbilicus level) in the standing
position. The cutoff wvalues for waist
circumference was > 94 c¢cm in males and > 80 cm
in females. ® Hip circumference was measured
over light clothing at the widest point over the
buttocks when viewed from the side. Waist- hip
ratio (WHR) was obtained by dividing the waist
circumference by hip circumference. Female
Participants with WHR more than 0.8, and males
with WHR more than 1.0 were considered at
increased health risk.®

Blood samples were drawn from participants in
the morning after at least 12 hours overnight fast.
Blood tests were done in central laboratory of
Faculty of Medicine- Alexandria University using
enzymatic colorimetric tests. Blood samples sent
for determination of fasting blood sugar levels,
total cholesterol level, high-density lipoprotein
cholesterol (HDL-ch), low-density lipoprotein
cholesterol (LDL-ch), triglyceride levels, and high
sensitivity C- reactive protein levels (hs-CRP).
According to National Cholesterol Education
Program Expert Panel,*"atherogenic dyslipidemia
is defined as total cholesterol level > 240 mg/dl,
or high density lipoprotein cholesterol (HDL-Ch)
less than 40mg/dl in males, and less than 50
mg/dL in females, or low density lipoprotein
cholesterol (LDL-Ch) > 160mg/dl or serum
triglyceride > 200 mg/dl. Patients with fasting
blood glucose > 126mg/dl or history of diabetes
were excluded from the study.

Hs-CRP serum concentrations were distributed in
tertiles; first tertile: <l mg/L (low risk); second
tertile: 1-3mg/L (intermediate risk); and third
tertile: 3-10 mg/L (high risk). Values more than
10 mg/L were considered as unspecified
elevation.®

The Data was collected and entered into the
personal computer. Statistical analysis was done
using Statistical Package for Social Sciences
(SPSS/version 20) software. Arthematic mean,
standard deviation, for categorized parameters,
chai square test was used while for numerical data
t-test was used to compare two groups while for
more than two groups ANOVA test was used. To

find the association between two variables,
Spearman correlation coefficient test was used
.The level of significant was 0.05.

Results

The present study was conducted on 119
hypertensive elderly patients; 40 males (33.6%),
and 79 females (66.4%). Group I: comprised 47
patients (39.5%); 18 males (38.3%), and 29
females (61.7%),their mean age was 69 +2.94
years; Group Il: comprised 50 patients (42 %); 18
males (36%), and 32 females (64%), their mean
age was 79+2.67 years, , and Group Il1: comprised
22 patients (18.5%); 7 males (31.8%) and 15
females (68.2%), their mean age was
94+3.61years.

Table 1, represents anthropometric indices in
different age groups in the two genders. There was
no statistical difference between the different age
groups in both women and men as regard height,
weight, body mass index (BMI), and waist-hip
ratio (WHR). Waist circumference (WC) tends to
decrease significantly with age in both genders.
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Table 1: Anthropometric indices of the studied age groups in both genders:

Women Men

N Range MeantS.D. | N Range Mean£S.D.
Height (cm)
Gp. | 29 159.00-170.00 | 163.41+2.97 | 18 166.00-180.00 | 171.56+3.43
Gp. 1l 32 160.00-168.00 | 163.06+2.02 | 18 169.00-177.00 | 172.28+2.32
Gp. Il 15 159.00-166.00 | 162.13+2.33 | 7 169.00-174.00 | 170.86+1.86
P 0.365 0.415
Weight (Kg)
Gp. | 29 70.00-94.00 82.86+6.05 | 18 76.00-89.00 81.44+3.90
Gp. 1l 32 72.00-86.00 79.09+3.68 | 18 74.00-88.00 80.83£3.97
Gp. Il 15 70.00-84.00 76.60+4.03 |7 76.00-85.00 81.00£3.16
P 0.132 0.335
BMI
Gp. | 29 25.90-36.20 31.05£2.50 | 18 25.50-29.70 27.71£1.39
Gp. 1l 32 26.40-33.10 29.64+1.40 | 18 24.50-29.70 27.21+1.54
Gp. Il 15 26.70-32.00 29.05£1.68 |7 26.60-29.40 27.74+0.93
P 0.254 0.425
WC (cm)
Gp. | 29 86.00-120.00 99.2449.10 | 18 84.00-100.00 91.50£4.73
Gp. 1l 32 84.00-115.00 94.75£8.00 | 18 85.00-95.00 90.71£3.90
Gp. Il 15 80.00-95.00 85.20+4.63 | 7 75.00-99.00 87.5046.65
P 0.021* 0.032*
WHR
Gp. | 29 0.86-1.20 1.00+0.09 18 0.90-1.10 1.01+0.05
Gp. 1l 32 0.80-1.13 0.94+0.09 18 0.96-1.04 1.00+0.03
Gp. Il 15 0.80-0.95 0.89+0.05 7 0.88-1.04 0.99+0.04
P 0.113 0.136

Table 2 represents the lipid profile , systolic and
diastolic blood pressures, and hs-CRP levels of
the different age groups in both genders; a
statistically significant difference between the
studied groups was noted only in women as
regards; total cholesterol (p< 0.013), and high
density lipoprotein cholesterol (HDL-ch)levels
(p< 0.015). While, a statistical significant
difference between the studied groups was noted
in both women and men regarding; low density
lipoprotein cholesterol (LDL-ch) (p< 0.016,
andp< 0.021 respectively), and triglyceride (TG)
levels (p< 0.011, andp< 0.032 respectively).

Both Systolic blood pressure (SBP), and diastolic
blood pressure (DBP) tend to increase with age,
with no statistical significant difference was noted
between the different age groups in both genders.
(p<0.136 and p<0.0.365 in women, p<0.251, and
p<0.152 in men).

It was noticed that high sensitivity C- reactive
protein (hs-CRP) values tend to increase
progressively with age with, a statistical
significant difference between the three studied
groups in both women and men was noted.
(p<0.036, and p<0.013 respectively).

Table 2: lipid profile, blood pressure, and hs-CRP in different age groups in both genders:

Women Men

N Range Mean+S.D. N Range Mean+S.D.
Ch.(mg/dl)
Gp. | 29 | 163.00-354.00 242.21+47.35 | 18 154.00-260.00 | 200.11+29.61
Gp. Il 32 | 198.00-320.00 243.84+32.69 | 18 190.00-240.00 | 208.39+17.52
Gp. I 15 | 195.00-260.00 219.20+19.28 | 7 180.00-210.00 | 199.14+11.02
P 0.013* 0.211
HDL
Gp. | 29 | 14.00-130.00 56.48+23.90 18 26.00-126.00 | 57.00+24.24
Gp. Il 32 | 8.00-93.00 45.47+20.86 18 28.00-77.00 53.89+13.27
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Gp. I 15 [ 10.00-89.00 | 45.60£26.26 |7 | 14.00-74.00 | 54.71+20.83
P 0.015* 0.125

LDL

Gp. | 29 [ 95.00-201.00 151.10+33.48 | 18 79.00-165.00 | 115.06+22.35
Gp. Il 32 [130.00-201.00 [ 167.00+24.28 | 18 100.00-172.00 | 131.44+22.63
Gp. 1 15 | 89.00-201.00 140.87+35.40 | 7 95.00-165.00 | 117.43+24.19
P 0.016* 0.021*

TG

Gp. | 29 [ 94.00-250.00 172.45+45.33 | 18 90.00-199.00 | 139.83+34.11
Gp. Il 32 [ 85.00-230.00 156.47+40.19 | 18 78.00-195.00 | 113.94+29.72
Gp. 1l 15 | 99.00-210.00 163.60+29.89 | 7 88.00-165.00 | 134.29+32.05
P 0.011* 0.032*

SBP(mmHg)

Gp. | 29 | 135.00-165.00 153.79+8.83 | 18 130.00-160.00 | 145.28+7.37
Gp. Il 32 | 145.00-170.00 156.41+6.75 | 18 140.00-165.00 | 149.17+7.91
Gp. 1l 15 | 145.00-165.00 154.33t651 | 7 145.00-160.00 | 151.435.56
P 0.136 0.251

DBP(mmHQ)

Gp. | 29 | 80.00-105.00 93.79+6.77 [ 18 80.00-95.00 | 88.61+5.64
Gp. Il 32 | 85.00-110.00 93.91+6.06 [ 18 80.00-100.00 | 91.39+5.64
Gp. 1l 15 | 90.00-100.00 94674399 |7 90.00-95.00 | 92.14+2.67
P 0.365 0.152

Hs-CRP

Gp. | 29 [0.87-9.80 3.47+2.36 18 1.10-9.40 3.58+2.62
Gp. Il 32 [0.91-9.50 4.32+2.68 18 1.10-8.20 3.47£2.37
Gp. 1l 15 ]0.87-9.40 5.44+2.91 7 5.10-9.80 7.83+1.94

P 0.036* 0.013*

In group I; a high significant positive correlation
was noted between BMI, and total cholesterol
level(r=0.714, and p<0.0001), LDL-ch (r=0.720,
and p<0.0001), triglycerides (r=0.376, and
p<0.009), systolic and diastolic blood pressures
(r=0.705, p<0.0001, and r=0.539,p< 0.0001
respectively). WC also showed a high positive
correlation with total cholesterol level (r=0.666,
and p< 0.0001), LDL-ch (r=0.571, p< 0.0001),
HDL-ch (r=0.346, p< 0.017), triglycerides
(r=0.310, p< 0.034), systolic and diastolic blood
pressures (r=0.689, p< 0.0001, and r=0.463, p<
0.001respectively). WHR  was  positively
correlated with total cholesterol level (r=0.482, p<
0.001), LDL-ch (r=0. 382, p< 0.008), HDL-ch
(r=0. 297, p< 0.043), systolic and diastolic blood
pressures (r=0. 529, p< 0.0001, and r=0. 366, p<
0.011 respectively), and also with hs-CRP
(r=0.368, p< 0.014).

In group Il, BMI was positively correlated with
total cholesterol (r=0.375, p< 0.0001), LDL-ch
(r=0.789, p< 0.0001), triglycerides (r=0.791, p<
0.0001), systolic and diastolic blood pressures
(r=0.636, p< 0.0001, and r=0.393, p< 0.005

respectively), and negative correlation with HDL-
ch (r= -0.287, p< 0.043). WC showed positive
correlation with total cholesterol (r=0.609, p<
0.0001), LDL-ch (r=0.576, p< 0.0001),
triglycerides (r=0.617, p< 0.0001), systolic and
diastolic blood pressures (r=0.368, p< 0.014, and
r=0.281, p< 0.048 respectively), and hs-CRP
(r=0.433, p< 0.011). WHR showed no significant
correlation with any of studied parameters except
for hs-CRP (r=0.319, p< 0.027).

In group I, BMI, WC, WHR did not show
correlation with lipid profile nor blood pressure,
but a negative correlation was noted between BMI
and WHR with hs-CRP (r=0.426, p< 0.048, and
r=0.651, p< 0.001 respectively).

In all studied age groups; total cholesterol, LDL-
ch, and triglycerides were positively correlated,
and HDL-ch was negatively correlated with
systolic and diastolic blood pressure. Total
cholesterol, LDL-ch, and triglycerides were
positively correlated, and HDL-ch was negatively
correlated with hs-CRP. Both systolic and
diastolic  blood pressures were positively
correlated with hs-CRP.
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Table 3: Regression analysis of different risk factors:

Model Summary

[Model Adjusted R Std. Error of the
R R Square Square Estimate F Sig.
dimension0 1 .592° .350 .283 .62226 5.240 .0001"
Predictors: (Constant), Hs-CRP, TG, HDL, WHR, DBP, Ht, Wt , SBP, LDL, WC, BMI
Coefficientsa
[Model Standardized
Unstandardized Coefficients Coefficients
B Std. Error Beta t Sig.
(Constant) -.591 7.600 -.078 .938
Ht 011 .045 .075 .250 .803
Wt -.029 .048 -.191 -.603 548
BMI .059 126 179 471 .639
wC -.033 012 -379 -2.640 .010*
WHR -1.411 .940 -.158 -2.502 .036*
HDL -.001 .003 -.017 - 174 .862
LDL -.001 .003 -.040 -.314 754
CH -.002 .005 -.052 -2.658 .013*
TG -.003 .002 -.156 -1.516 132
SBP .031 011 .352 2.887 .005*
DBP 012 013 102 .996 321
Hs-CRP 042 .023 155 1.865 .025*

a. Dependent Variable: Group

Regarding the multivariate analysis it was found that there was a significant effect of WC, WHR in

combined with cholesterol level SBP and HS-CRP.

Discussion

Hypertension is a common health problem in
Egypt. It has a high prevalence, whereas its rates
of awareness, treatment and control are
low.**More than 50% of individuals older than
60 vyears suffered from hypertension. It is
predicted that with an Egyptian population of
more than 80 million, there will be approximately
15 million with hypertension and about 7 million
will be in need of lifelong drug treatment and
regular follow-up.®?Only 38% of hypertensive
Egyptians are aware of having high blood
pressure, only 24 % receiving treatment,*®and up
to 60% have other cardiovascular risk factors
namely hypercholesterolemia, increased LDL-ch,
low HDL-ch, hypertriglyceridemia, diabetes
mellitus, impaired glucose tolerance and
obesity.®? lbrahim MM, et al stated that
hypertension prevalence increased progressively

with age from 7.8% in (25-34 years old) to 56.6%
in those 75 years or older.®?The increase in blood
pressure which occurs progressively throughout
life has been confirmed by the European Working
Party on High Blood Pressure in the Elderly
(EWPHE)® which showed that about two-thirds
of the elderly can be defined as hypertensive. In
our study, blood pressure tend to increase with age
although this increase did not reach a statistical
significant levels. Also in our study, 66.4%
females were hypertensive versus 33.6% males, in
Ibrahim MM, et al study ;®* hypertension was
slightly more common in women than in
men(26.9% versus 25.7%, respectively).

The relationship between anthropometric indices
and cardiovascular risk factors have been studied
extensively in adults, and their positive
relationship with hypertension was
recognized.®** However, few studies reported
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this relationship among the elderly.®®A very high
rate  of obesity was reported among
Egyptians.®”Obesity contributes to hypertension,
high serum cholesterol, and low HDL-ch ,and is
independently associated with higher
cardiovascular disease risk.®® In our study, the
mean of BMI was 29.13. Mohsen J et al.**found
thatabdominal obesity was more common among
women than men (54.5% vs. 12.9%) and greater
with older age.Based on the newly recommended
criteria of obesity for the Asian-Pacific
populations,“Yover half of this population can be
considered as overweight, and about one-third can
be considered as obese (males 30.8% and females
38.4%).

In our study, anthropometric indices including;
body mass index (BMI), waist circumference
(WC), and waist-hip ratio (WHR) were strongly
associated with hypertension and lipid profile, and
this association increased positively — with
increasing age. In accordance with our results,
Mueller WH, et al? observed that central obesity
was more closely associated with cardiovascular
risks than general obesity in women. Many studies
have documented that central obesity, as reflected
by waist-hip ratio (WHR), is closely associated
with cardiovascular diseases for both sexes.“?*%
we also observed a strong association between
these variables in both sexes. The relation
between obesity indices and metabolic variables
seemed to differ between men and women. On
contrary, MykkanenL,et al“? and SpiegelmanD,
et al“found obesity per se, rather than its
distribution, is a more significant predictor of
metabolic risks.

According to Yusuf et al,*® study suggested that
abdominal obesity, such as waist circumference
and waist- hip ratio, was better risk indicator for
CVD compared to BMI. Waist circumference cut-
offs are more sensitive than BMI cut-offs in
predicting the risk of CVD.“"- BMI provides an
estimate of weight correction for height while the
WHR estimates abdominal fat mass“® However,
we could not provide evidence to suggest that the
measurement of waist circumference and waist

hip ratio among hypertensive elderly patients were
more informative than BMI. In group | patients
aged from 60-69 years, BMI, WC, and WHR all
were correlated with lipid profile and blood
pressure, while, in group Il patients aged from 70-
79 years, BMI and WC, but not WHR were
correlated with lipid profile and blood pressure. In
group 111 aged 80 years and more, none of these
indices were correlated with lipid profile or blood
pressure.

In general, the prevalence of hypertension and
high blood cholesterol increase with the
increasing of BMI, as does the combined
prevalence  of  both  hypertension and
dyslipidemia.“® Our results showed that the levels
of total cholesterol, LDL-ch and triglycerides
were significantly higher among hypertensive
individuals. HDL-ch levels were significantly
negatively correlated with hypertension in groups
(1) and (M), but not in group (I).Other authors
stated that HDL-ch is not considered as a marker
for cardiovascular disease.®"

In our study, hs-CRP was positively correlated
with WC, WHR, hypertension, total cholesterol,
triglycerides, LDL-ch, and negatively associated
with HDL-ch, and positively correlated with BMI
only in group Ill. In accordance with our results;
Halcox JP, et al® studied patients (aged >50
years) from 12 European countries with at least
one traditional cardiovascular risk factor but no
history of cardiovascular disease, they found that
CRP levels were positively correlated with BMI
and were negatively correlated with HDL-
chlevels. CRP levels were also higher in women.
Among patients without diabetes mellitus who
were not receiving statin therapy, approximately
30% had CRP levels >3 mg/L, and approximately
50% had CRP levels >2 mg/L, including those at
intermediate levels of traditionally estimated
cardiovascular risk.

Also, Seo SM, et al®found that the levels of hs-
CRP were significantly increased from the low to
the very high risk group (0.15, 0.23, 0.27 and
0.47, respectively) and were significantly
correlated with age, BMI, the levels of HDL-ch,
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LDL-ch/HDL-ch  ratio, the LDL-ch/total
cholesterol (TC) ratio, the HDL-ch/TC ratio, the
HDL-C/triglyceride (TG) ratio and the TC/TG
ratio. In a multivariate regression analysis, age,
the HDL-C level, the LDL-C/TC ratio and BMI
were found to be independently correlated with
the hs-CRP level.

Conclusion

The prevalence of hypertension is a serious public
health problem among elderly Egyptians. The
prevalence of overweight/ obesity is also
increasing in alarming proportions among the
elderly. Overweight/obesity in terms of BMI and
WC strongly correlated with the prevalence of
hypertension, one of the major risk factors for
cardiovascular diseases, and also strongly
correlated  with  atherogenic  dyslipidemia
parameters. We observed a strong association of
obesity indices and cardiovascular risk factors.
CRP is more than a simple biomarker and current
findings tightly link this protein with the
atheromatous plaque. Assessing the hs-CRP levels
may thus provide additive value in predicting
cardiovascular risks. Primary prevention focusing
on efforts to prevent the development of, and
altering the hypertension risk factors have to be
implemented. Secondary prevention should be
carried out as well by focusing on slowing the
progression of the disease after a diagnosis.
Government should increase the public awareness
on hypertension, obesity, and the advantages on
healthy lifestyle. Screening CVD factors among
older adults above 50 years old is an important
preventive measure. More research, especially
longitudinal research should be carried out on
cardiovascular  disease  especially  among
institutionalized elderly since research on this
field is lacking.
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