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Influence of Waist-to-Hip Ratio on Health and Fertility in Humans
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ABSTRACT

they suffer with many health problems.

Ancel Keys gave the formula devised in the 1840's a new name, Waist to Hip Ratio (WHR) in the early 70’s. Since then it has become an important parameter
for measurement of health. The Waist-to-Hip Ratio (WHR) gives more meaningful information rather than Body Mass Index (BMI). Here we have described
the applications of WHR in prediction of certain diseases due to change in WHR values. If both males and females do not maintain proper WHR values,
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Introduction

Proportionate growth of different organs during growth and
development is very essential to keep a healthy body. The health
conscious people are particular about this property and became
popular even among teenagers and has received increased attention
among all ages in recent years [1]. In other words if this proportion
is going beyond the limits (standards set by Canadian Standardized
Test of Fitness (CSTF) operations manual. Ottawa: Canadian
Association of Sport Sciences, 1986 from the Canada Fitness
Survey) one gets sick. While modelling the human body, nature
used laws of physics for the growth of all essential and major
organs in the body finally so that proper human shape comes out
of a healthy and functional human being. A Nobel prize winner in
physics in 2004 for asymptotic freedom David Gross explained
the fundamental interaction between forces, among any of the
four basic forces—gravitational, electromagnetic, strong, and
weak-that govern how objects or particles interact and how certain
particles decay.

The basis of the growth and shaping of the object after the
discovery of the 'god particle' , the known rules of particle physics
that scientists believe govern the basic building blocks of matter
[2,3]. Physics becomes "King of All Sciences”said by David
Gross [2].

All humans are nor created equally; humans evolved through
evolution. Seeing the differences, the human population was
classified in to five races: African, Asian, European, Native
American, and Oceanian [4]. However, due to genetic variation
among human individuals and populations ‘Race’ cannot be
biologically defined. Race is a social construct, not a biological
attribute. Today, scientists prefer to use the term “ancestry” to
describe human diversity which focuses on understanding how a
person’s history unfolded, not how they fit into one category and
not in another. In a clinical setting, for instance, scientists would
say that diseases such as sickle-cell anaemia and cystic fibrosis

are common in those of “sub-Saharan African” or “Northern
European” descent, respectively, rather than in those who are
“black” or “white”.

Sexual Dimorphism and WHR

Sexual dimorphism refers to the morphological differences (in
form or appearance between males and females of the same species
aside from the differences in sexual organs). This means that the
males are recognizable from the females of the same species.
Hence, sex can be readily identified based on morphological
features. Males and females differ in many parameters. The Body
Mass Index (BMI) has been relied on as the tool to measure
relative fat levels and weight status for decades. It first came
into popular use in the early 1970s, when the famous American
physiologist Ancel Keys gave the formula a new name, devised
in the 1840s " The Waist- to Hip Ratio (WHR). This became and
remains popular among government health agencies, doctors and
offices. One of the bodily features WHR is a reliable indicator
in humans and that too only in adults. It is therefore important to
note thata WHR is not designed to measure the health of children.
Systematic variation in the size of WHR also systematically
affects the judgment of female attractiveness, and youthfulness.
A combination of things happens, especially in skin, muscles and
bones as we age. We tend to lose muscle mass, so our abdominal
muscles aren't as tight as they were once , and the loss of elastin
and collagen in our skin allows gravity to have its way so skin
starts to sag [5]. Both can cause the waistline to expand. The
distinction can be based on the differences in size, shape, or color.
The WHR has been shown to be an accurate predictor of risk for
various diseases, premature mortality, degree of androgenecity/
estrogenecity and fecundity of women, independent of overall
body weight. Men should have a WHR of 0.9 whereas women
should have 0.7 which has been shown to correlate strongly with
general health and fertility. In general one should keep waist to
less than half the height. That means someone who is 5 foot 5 (65
inches; 167.64 centimeters) should maintain a waistline smaller
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than 33 inches or 84 centimeters. Women within the 0.7 range
have optimal levels of estrogen and are less susceptible to major
diseases such as diabetes, cardiovascular disorders and ovarian
cancers. A WHR of over 0.85 indicates obesity in women and a
WHR of over 0.90 indicates obesity in men [6].

Belly Fat

Abdominal obesity can have causes that aren't due to underlying
disease. Examples include diet, sedentary lifestyle or alcohol use.
Deposition of visceral fat spoils the whole show. It surrounds the
organs in the belly. WHR is used as a measurement of obesity,
which in turn is a possible indicator of other more serious health
conditions [7]. The WHO states that abdominal obesity is defined
as a waist-hip ratio above 0.90 for males and above 0.85 for
females, or a body mass index (BMI) above 30.0. The WHO
advises that a healthy WHR is: 0.85 or less for women and 0.9
or less for men. WHR is an easy, inexpensive, and accurate way
to see how much body fat you have. It can also help predict your
risk for heart disease and diabetes. A few studies suggest that
WHR is even more accurate than BMI for predicting the risks of
cardiovascular disease and premature death [7].

Belly fat is a problem, and not just because of how it looks. The
type of fat that collects in your belly is called visceral fat. To find
out if you have excess fat in this area, put a tape measure around
your midsection at belly button-level. More than 35 inches in
women and 40 inches in men is too much. Waist circumference is
a good measure of fat around your middle. This type of fat builds
up around your organs, and is linked to high blood fat levels, high
blood pressure and diabetes. A larger waist usually also means
there is excess fat inside the organs. If most of the fat is around
the waist rather than at the hips, one is at a higher risk for heart
disease [7,8]. This risk goes up with a waist size that is greater
than 35 inches for women or greater than 40 inches for men.

Impact on Health

Those with a high WHR carry weight around their middle, so
their body shape may be described as an “apple.” Research shows
people who are “apple-shaped” are at a greater risk of certain health
conditions than those who are “pear-shaped” (when the hips are
wider than the upper body) [9].These health conditions found that
abdominal obesity increased the risk of cardiovascular disease and
cancer [10]. It was found that the WHR predicted cardiovascular
disease more effectively than BMI or waist circumference. Also
found that WHR is a better indicator of risk of mortality from
cardiovascular disease than waist circumference alone.

These Health Conditions Include

e Cardiovascular Disease: Abdominal obesity increases the
risk of cardiovascular disease and cancer [8,10]. Another
study found the WHR predicts cardiovascular disease more
effectively than BMI or waist circumference. A third study
found that WHR is a better indicator of risk of mortality from
cardiovascular disease than waist circumference alone [8].

*  Type 2 Diabetes: A study found that an increased waist
circumference was linked to an increased risk of type 2
diabetes [10,11].

e Fertility: A 2009 study found that women with a WHR of
over 0.80 have a lower pregnancy rate than those with a lower
WHR, regardless of their BMI.

e Waist Circumference and Waist—Hip Ratio: Although age
and obesity have significant impacts on reproductive hormones
such as testosterone, SHBG (' sex hormone binding globulin)
and estradiol, semen parameters related to FSH (follicular
stimulating hormone) and LH (luteinizing hormone) could

not be influenced, indicating that obesity-associated markers
could not predict male semen quality [12,13]. Using WHR
it is possible to indicate how likely someone is to develop
certain health conditions and obesity.

Preeclampsia

WHR might be more sensitive in predicting the risk of preeclampsia,
compared with BMI. The incidence of preeclampsia was assessed
in 1200 pregnant women with singleton pregnancies were taken
after 20 weeks of gestation. The maternal WHR and BMI at the
beginning of pregnancy were significantly associated with the
occurrence of preeclampsia (P=0.006 and P=0.001, respectively).
WHR>0.85 and BMI>25kgm—2 in the first 12 weeks of pregnancy
had relative risks of 2.317 (confidence interval (CI): 1.26-4.27)
and 3.317 (CI: 1.6-6.86) for preeclampsia .BMI had greater
predictive value in preeclampsia [14,15].

Menopausal Women

Age and degree of obesity are the factors to account for the
differences in WHR between pre- and post-menopausal women;
these parameters can also account for the condition for WHR in
post-menopausal women. Post-menopausal women who reported
to use estrogens for menopausal complaints were found to have
lower WHR values compared to non-users (0.74 vs 0.78 P less
than 0.05). It is also observed that WHR is independent of age
at menopause, age at menarche or parity. During menopause
testosterone to estradiol ratio changes after menopause, which
is linked to enhanced central adiposity deposition. therefore
Attention has to be paid to the accumulation of central fat after
menopause, whereas increase in total fat mass should be monitored
consistently across the lifespan [16]. It was interesting to note
that smokers have higher WHR values compared to non-smokers
although the mechanisms for such an association remain obscure
[17]. Hypertension was associated with abdominal fat distribution
in premenopausal but not in post-menopausal women. Diabetes
mellitus was associated with abdominal fat distribution in post-
menopausal women [18].
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