
Original Article

Waist height ratio and waist circumference in relation to hypertension,
Framingham risk score in hospitalized elderly Egyptiansq

Heba M. Tawfik
Geriatric Medicine and Gerontology Department, Ain-Shams University, Cairo, Egypt

a r t i c l e i n f o

Article history:
Received 1 August 2017
Accepted 29 December 2017
Available online xxxx

Keywords:
Hypertension
Waist to height ratio
Waist circumference
Framingham risk
Egyptians

a b s t r a c t

Background: Hypertension is a public health problem and obesity is becoming an epidemic, increasing
the risk of hypertension. Both are risk factors for cardiovascular diseases (CVD).
Methods: A case control study recruiting 102 patients aged �60 years, divided into 55 cases with hyper-
tension and 47 controls without. Body mass index (BMI), waist circumference (WC) and waist to height
ratio (WHtR) were measured as well as lipid profile then Framingham risk score (FRS) was calculated.
Results: Odds ratio (OR) for hypertension and medium to high risk cardiovascular events was the same in
female patients using WC andWHtR. In male patients, only WHtR increased the risk for hypertension and
for cardiovascular events, OR significantly increased with higher WHtR compared to WC.
Conclusion: WHtR and WC are strong risk factors for hypertension and cardiovascular events in Egyptian
elderly female patients. WHtR is the best anthropometric predictor for hypertension and cardiovascular
events in male patients.

� 2018 Egyptian Society of Cardiology. Production and hosting by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Hypertension prevalence in increasing, constituting a major
public health problem. It is considered one of the most common
chronic medical conditions in the United States, affecting about
one third of the population.1 It is a major risk factor for cardiovas-
cular and cerebrovascular diseases, increasing morbidity and mor-
tality. Therefore, prevention of hypertension is a public health
challenge.2 In Egypt, according to Egyptian National Hypertension
Project (ENHP) 1991-1993, about 26.3% of adult Egyptians had high
blood pressure, and more than 50% of people older than 60 years
suffered from hypertension.3 Obesity and dyslipidemia are associ-
ated with hypertension, and visceral adiposity accounts for 65% to
75% of the risk for essential hypertension. All are major risk factors
for coronary artery disease (CAD).4,5 Egyptians have one of the
highest mortality rates worldwide attributed to CAD, further com-
plicating this problem.6 Both generalized and abdominal obesity
are associated with increased risk of morbidity and mortality.
BMI was traditionally the chosen indicator measuring body com-
position. However, alternative measures that reflect visceral adi-

posity, such as waist circumference and waist–hip ratio (WHR),
have been suggested to be superior in predicting CVD risk, because
increased visceral adipose tissue is associated with metabolic
abnormalities and inflammation.5,7 WHtR is considered in some
studies now a proxy for central adipose tissue, and has recently
been described as a marker of ‘early health risk’.8 The Framingham
coronary heart disease (CHD) risk assessment tool has been vali-
dated and used widely to determine the 10 year risk of cardiovas-
cular events.9 Population-based research focuses on the
relationship between hypertension and obesity and abdominal
obesity, but gender-specific approaches are less common10 and
mostly no studies were done in Egypt approaching this issue.

2. Aim of the work

To study the relation between anthropometric measures (waist
height ratio and waist circumference) and both the risk hyperten-
sion and Framingham risk score for cardiovascular diseases in male
and female elderly Egyptians.

3. Study design

A case control study performed in Ain-Shams University hospi-
tal during the period between June and September 2016 after tak-
ing informed consent from patients to participate in the study.
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4. Participants

One hundred and two patients aged 60 years and more were
recruited. Patients were divided into 55 cases and 47 controls
according to the presence or absence of hypertension. Patients
were considered to have hypertension if systolic blood pressure
was �140 mmHg or diastolic blood pressure was �90 mmHg or
both on two different occasions after complete physical or mental
rest, or patients previously informed they have hypertension or on
treatment for hypertension.

5. Exclusion criteria

Patients known to have diabetes mellitus, ischemic heart dis-
ease either on anti-ischemic treatment or experienced previous
cardiac events were excluded from the study.

6. Methods and assessment

Resting blood pressure was measured in a sitting position after
a 5-min of mental and physical rest using a mercury sphygmo-
manometer and according to standard procedures.11

The first objective: to study the relation between anthropomet-
ric measures, lipid profile and hypertension. Anthropometric mea-
surements were taken by a trained staff, in the morning, according
to the world health organization (WHO) recommendations.12

Weight was measured to the nearest 0.5 kg, height was measured
with the patient barefoot in the standing position to the nearest
0.5 cm. BMI was calculated by dividing weight per kilograms by
height per meter square (kg/m2).WC was measured to the nearest
centimeter, midway between lowest rib margin and iliac crest with
the patient standing and breathing normally. It was used as a sur-
rogate for central obesity. WC was categorized into high-risk (�94
cm and �80 cm for males and females, respectively) and low-risk if
below these cutoffs as established standards by WHO and Interna-

tional diabetes federation (IDF) for patients living the Middle East;
including Egypt.13 WHtR was calculated as WC (in cm) divided by
height (in cm). A ratio of (0.5) was considered a cutoff point for
WHtR; according to a systematic review done in 2010, which sta-
ted that this cutoff can be used for men and women across differ-
ent ethnic groups.14

Blood samples were obtained for lipid profile from patients by
venipuncture after 12 h of fasting. Blood samples were assayed
within 24 h.

The second objective: FRS for cardiovascular events9 was calcu-
lated; to study its relation to WC, BMI, WHtR. It takes into consid-
eration the following factors: age; gender; systolic blood pressure
value; whether or not the patient takes anti-hypertensive medica-
tions; the presence or absence of diabetes mellitus; smoking; high-
density lipoproteins cholesterol (HDL-c) and total cholesterol val-
ues. Patients are considered to have low 10 year risk for cardiovas-
cular events if FRS is less than 10%, intermediate-risk if between
10–20%, and high risk if 20% or more.15 Patients were classified
in the study into two groups, a group with low risk (FRS <10%)
and a group with intermediate to high risk (FRS � 10%) and OR
was calculated accordingly.

7. Statistical analysis

Age, BMI, WC and Lipid profile were studied in relation to cases
and controls by Paired sample t test. Odds ratio regarding BMI,
WHtR and WC were calculated using Chi square test. Values for P
less than 0.05 were considered significant and values less than
0.001 were considered highly significant.

8. Results

A total of 102 patients divided into 55 cases (patients already
having hypertension) and 47 controls (patients with normal blood
pressure) as shown in Table 1. The study included 70 male (about

Table 1
Demography of the study population.

Hypertension X2 P

No controls number = 47 Yes cases number = 55

Count N% Count N%

Sex Male
N = 70

35 74.5% 35 63.6% 1.101 .294

Female
N = 32

12 25.5% 20 36.4%

Smoking No 25 53% 37 67% 4.453 .056
Yes 22 47% 18 33%

Table 2
Comparison between cases and controls regarding age, anthropometric measures and lipid profile.

Controls/cases N Mean Std. Deviation t test p

Age Controls 47 67.94 6.664 0.682 .497
Cases 55 67.11 5.490

BMI Controls 47 29.60 3.048 �2.376 .019
Cases 55 31.37 4.257

WC Controls 47 93.40 8.9838 �2.140 .036
Cases 55 98.05 13.3256

Total Cholesterol Controls 47 131.26 44.647 �2.327 .022
Cases 55 154.72 56.565

TG Controls 47 114.79 38.483 �2.810 .006
Cases 55 141.02 54.814

HDL Controls 47 45.00 5.469 2.251 .027
Cases 55 42.50 5.649

LDL Controls 47 91.00 19.123 �2.332 .022
Cases 55 100.59 21.829

BMI = body mass index WC = waist circumference TG = triglycerides.
LDL = low density lipoproteins HDL = high density lipoproteins.
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