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ABSTRACT
The present investigation was undertaken with the aim to study the prevalence and relationship
of Waist-Hip Ratio (WHR) and Body Mass Index (BMI) with health risk and their associated
socio-demographic correlates in the women. The data was collected from 120 women, aged 30
years and above with a mean age of 47.30 ± 13.20 years (range 30 to 88). The cross-sectional
study conducted in 2019 among Sabratha residents. The participants were assessed with
anthropometric measurements including height, weight, BMI, waist circumference, hip
circumference and WHR. Respondents provided information on their socio-demographic
details and health conditions. Prevalence of those who were obese, overweight, normal and
underweight based on BMI was 40.0 %, 39.2 %, 18.3 % and 2.5 % respectively. Participants
aged 45 years and above were more likely to be overweight and obese compared to those aged
30-44 years. Participants who were none educated were more likely to be overweight compared
to complete educated. Participants who were overweight were less likely to have heart
problems, while participants who were obese were more likely to have heart problems.
Prevalence of those who were high, normal and low based on WHR was 65.8 %, 4.2 % and
30.0 % respectively. Participants aged 45 years and above were more likely to have high WHR
compared to those aged 30-44 years. Participants who were overweight and those with a higher
WHR were more likely to have heart problems.
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INTRODUCTION
The proportion of the elderly in the population of the world has been steadily increasing and
the life expectancy has increased over the last three decades [1, 2]. Several changes in the body
take place as one ages, namely physiological ageing, which affects body mass and composition
even in the absence of diseases [3].
The ageing process involves physiological and nutritional changes that are manifested by
height, weight and muscular mass loss and an increase fat accumulation in the trunk and viscera
[4–7]

. Poor energy regulation, reduced hormonal levels and changes in the metabolic rate also

resulted the aging process, which in turn affect their anthropometric measurements and risk of
cardiovascular diseases (CVD) [8].
Anthropometry provides an indirect evaluation of body composition and risk of acute and
chronic diseases. [9, 10]. The Body Mass Index (BMI) is standard anthropometric measurement
tool employed by the World Health Organization (WHO) which uses a ratio of weight and
height to classify the weight of the body as underweight, normal, overweight or obese [1]. It is
an indicator for a number of health risks such as high blood pressure, diabetes and heart
diseases [11]. BMI has been found to be not a sensitive index to measure obesity and it does not
account for variation in body fat distribution and abdominal fat mass, which can differ greatly
across populations [12].
The measurements of waist circumference and waist–hip ratio (WHR) have been viewed as
alternatives to BMI. Thus, many health foundation recommends these measures as a practical
tool to measure risk factors for diseases like diabetes and hypertension [13, 14]. Many studies in
adults have reported a strong positive association between cardiovascular risk factors with
measures of waist circumference or WHR instead of BMI alone [15–17].
In Libya, there is a great difference of the socio-demographic status between the populations
who live in different parts of the country. This cross-sectional study carried out in Sbratha city,
Libya and it was aimed (i) to determine the prevalence of obesity, as well as underweight in
the women, (ii) to measure the waist circumference and waist-hip ratio (WHR), (iii) explore
the socio-demographic factors which predict the anthropometric characteristics in the women
and finally, (iv) explore the relationship between BMI and WHR with chronic health conditions
in women aged 30 years and above.

MATERIALS AND METHOD
Sample Size
Five hundred and fifty questionnaires were distributed to participants randomly chosen and a
total of 120 were included in this study. In the event that participants were unable to do so, a
written informed consent was taken from their legally acceptable representative before
www.bjmhr.com
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including the respondent in the study. Participants in the study were residents in Sabratha city
aged 30 years and above (mean age 47.30 ± 13.20 years, range 30 to 88).
Data collection
This cross sectional study was done in Sabratha Teaching Hospital, during the period
November 2019 to January 2020. During the initial data collection session, the women’s age
(30-44, 45-59, 60+), marital status (never married, married, widowed, divorced), education
(none, primary (Basic), secondary, completed), employment status (employed, unemployed,
homemaker, retired), medical history–namely hypertension, heart problems, diabetes were
recorded. Data were collected by researchers at the beginning of working days.
Measures
Anthropometric measurements
Height and weight were measured by researchers field interviewers, using a tape measure and
digital standing scale which was calibrated before every use.
Body Mass Index (BMI)
BMI is defined as the weight in kilograms divided by the square of the height in meters (kg/m2).
Cut-off standards by the World Health Organization (WHO) were used [18]. A BMI of less than
18.5 was classified as under-weight, BMI of 18.5 to 25 as normal weight, BMI of 25.01 up to
30.0 was classified as overweight and BMI of > 30.0 was classified as obese.
Waist circumference
The circumferences were measured to the nearest centimeter using a flexible tape with the
respondent standing. In women, the abdominal circumference (waist) was measured as the
narrowest part of the body between chest and hips.
Hip circumference
The participant’s hip circumference was measured as the maximum circumference around the
buttocks posteriorly at the level of greater trochanters (hip bones) and measured in centimeters.
Waist to Hip Ratio (WHR)
WHR was determined by dividing waist circumference by hip circumference. WHO

[18]

recommends cut-off points for waist circumference and WHR as 80 cm, 0.80 for women
respectively, where a higher ratio indicates an increased risk of various health complications.
Statistical Analysis
Descriptive and inferential statistics were used to analyze the data including mean, standard
deviation, multinomial logistic regression, odds ratio and Wald’s Chi–Square test. The
significance level (α) for the analyses was sat at (0.05); 95% confidence intervals were
presented. The Statistical Package for Social Sciences (SPSS, 23) was used for the analyses.
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RESULTS AND DISCUSSION
A total of 120 participants completed the study, yielding a response rate of 22 %. The overall
prevalence of obesity and overweight was 40.0 % and 39.2 % respectively while underweight
was 2.50%. The prevalence of normal BMI was 18.3 %. Table 1 shows the weighted
proportions of BMI and WHR category in the study sample as well as among the different
socio-demographic groups.
Multinomial logistic regression analyses revealed that participants aged 45 years and above
were more likely to be obese than those aged 30–44 years. A comparison among the Education
groups showed that participants who were not educated were more likely to be overweight
compared to those who were complete educated. participants who were retired were more
likely to be obese compared to those who were employed. WHR across the socio-demographic
groups is shown in Table 2. The prevalence of high WHR in our sample was 65.8 % (n = 79).
Multiple logistic regressions showed that participants who aged 45 years and above were more
likely to have high WHR than those aged 30-44. Other socio-demographic groups like marital
status were not significantly related to BMI and WHR (Table 2).
In multiple logistic regression, we found that those who were overweight were more likely to
have heart problems (p=0.021), while those who were obese were more likely to have heart
problems (p=0.036). Those with a higher WHR were more likely to have heart problems
(p=0.013). Other chronic conditions like Hypertension and diabetes were not significantly
related to BMI and WHR (Table 3). There were no significant interactions found between the
independent variables.
Obesity is now a days become a public health concern. Our analyses indicated that 40.0 % of
our sample population were obese and 39.2 % were overweight. Obesity prevalence is higher
in women aged 45 years and above than those aged 30–44 years. These percentages may vary
from place to place, because obesity depends on many factors such as their food habits, lack of
physical activity, genetic predisposition and so on [18-20]. The results documented that the high
prevalence of heart problems among women who were overweight and obese, which shown by
many studies [21,22].
The prevalence of high WHR in our sample was 65.8% (n = 79). Multiple logistic regressions
showed that women who aged 45 years and above were more likely to have high WHR than
those aged 30-44. Those with a higher WHR were more likely to have heart problems
(p=0.013). Heart problems were higher among women have high WHR when compared to
other categories. WHR is an indicator of central fat distribution and also a strong measure,
assessing for risk of heart problems, diabetes and hypertension [23,24]
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Table 1: Socio-demographic characteristics of sample by BMI category and WHR category.
Variable

BMI Category %
Waist-Hip Ratio %
Underweight Normal weight Overweight Obese Low WHR High WHR
(n=3)
(n=22)
(n=47)
(n=48) (n=36)
(n=79)
Age Group
30 - 44
5.5
55.5
8..4
5..2
66.7
36.7
(in years)
45 – 59
0
.0.1
85.1
81.4
30.6
43.0
60 +
0
.1..
55.5
1...
2.8
20.3
Marital Status
Never Married
0
21.4
42.9
35.7
22.2
24.1
Married
1.3
20.0
37.5
41.3
66.7
67.1
Widowed
10.0
0
50.0
40.0
8.3
8.9
Divorced/Separated 50.0
0
0
50.0
2.8
0
Education
None
5.3
10.5
42.1
42.1
13.9
17.7
Primary (Basic)
0
12.5
37.5
50.0
2.8
7.6
Secondary
0.0
30.8
30.8
38.5
11.1
10.1
Completed
2.5
18.8
40.0
38.8
72.2
64.6
Employment Status Homemaker
3.8
15.4
42.3
38.5
19.4
22.8
Employed
2.7
21.6
40.5
35.1
63.9
59.5
Unemployed
0.0
13.3
33.3
53.3
13.9
12.7
Retired
0.0
0.0
20.0
80.0
2.8
5.1
Hypertension
No
66.7
72.7
85.1
56.3
75.0
69.6
Yes
33.3
27.3
14.9
43.8
25.0
30.4
Heart Problems
No
100.0
100.0
95.7
95.8
100.0
94.9
Yes
0.0
0.0
4.3
4.2
0.0
5.1
Diabetes
No
100.0
81.8
80.9
72.9
77.8
78.5
Yes
0.0
18.2
19.1
27.1
22.2
21.5
Table 2: Prevalence (95 % CI) of BMI and High WHR Categories by socio demographic characteristics.
Variable

Category

BMI
Overweight
Odds Ratio

Age Group (in years)
30 – 44
1 (reference)
www.bjmhr.com

High WHR
(95 % CI)

P Value

Obese
Odds Ratio
1 (reference)

(95 % CI)

P Value

Odds Ratio

(95 % CI)

P Value

1 (reference)
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45 – 59
60 +
Marital Status
Never Married
Widowed
Divorced/Separated
Married
Education
None
Primary (Basic)
Secondary
Completed
Employment Status
Unemployed
Homemaker
Retired
Employed
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1.65
1.57

(1.03,2.63)
(1.01,3.47)

0.036
0.043

0.82
0.74

(0.67,0.99)
(0.56,0.98)

0.046
0.038

1.15
1.20

(1.01,1.30)
(1.08,1.41)

0.048
0.040

1.03
0.98
1 (reference)

(0.65,1.66)
(0.50,1.90)
-

0.891
0.908
-

1.15
0.90
0.97
1 (reference)

(1.05,1.39)
(0.62,1.30)
(0.52,1.82)

0.152
0.570
0.971

0.99
0.99
1 (reference)

(0.91,1.07)
(0.87,1.12)
-

0.763
0.871
-

2.44
2.59
1.71
1 (reference)

(1.17,5.09)
(1.02,8.11)
(0.75,3.89)

0.018
0.034
0.205

0.87
1.04
0.98
1 (reference)

(0.67,1.34)
(0.80,1.37)
(0.75,1.28)

0.306
0.756
0.879

1.04
0.97
1.01
1 (reference)

(0.96,1.14)
(0.83,1.13)
(0.90,1.13)

0.307
0.701
0.877

1.08
(0.55,2.12) 0.817
0.94
(0.75,1.18) 0.613
0...
(0.87,1.09)
1.35
(0.81,2.24) 0.250
0.87
(0.69,1.10) 0.250
1.01
(0.94,1.10)
1.74
(1.34,8.86) 0.024
0.88
(0.63,1.24) 0.468
0.93
(0.75,1.14)
1 (reference)
1 (reference)
1 (reference)
Table (3): Prevalence (95 % CI) of Chronic Health Conditions by BMI and WHR characteristics.

0.642
0.715
0.462

Chronic Health Conditions BMI
Overweight
Odds Ratio
Hypertension
Yes
1(reference)
No
0.75
Heart Problems
Yes
1(reference)
No
0.33
Diabetes
Yes
1(reference)
No
1.14
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High WHR
Obese
(95%CI)
P Value Odds Ratio
1(reference)
(0.41,1.40) 0.342
0.90
1(reference)
(1.06,1.87) 0.021
1.55
1(reference)
(0.68,1.91) 0.612
0.87

(95%CI)

P Value Odds Ratio
1(reference)
(0.76,1.06) 0.219
0.947
1(reference)
(1.12,3.36) 0.036
1.193
1(reference)
(0.43,1.04) 0.121
0.999

(95%CI)

P Value

(0.88,1.02

0.146

(1.12,1.55) 0.013
(0.92,1.08) 0.973
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This study may have some limitations in data gathering like all cross-sectional studies. It is
imperative that strategies be developed to identify, treat, and ultimately prevent obesity. In the
coming years new management and therapeutic strategies for obesity will likely emerge.

CONCLUSION
BMI, WHR are important predictors of heart problems and provides high association of risk
factors in an elderly population. Assessing these predictors will help reducing the incidence of
heart problems, hypertension and diabetes. Further research with particular focus on the
association of obesity and some diseases in women is highly recommended.
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