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PCOS patients are not always marked overweight but PCOS is strongly associated with abdominal obesity
andinsulin resistance. Effective approachesto nutrition and exerciseimprove endocrine features, reproductive
function and cardio metabolic risk factors. Recent studies alow usto make recommendationson macronutrients
intake. High intake of low Gl carbohydrate contributes to dyslipidaemia and weight gain, also stimulates
hunger and craving. Protein should be high biological value that improves hormonal function. Fat should be
restricted < 30% of total calories with low proportion of saturated fat. Diet and exercise need to be tailored
to the individual’s need and preferences. Calorie intake should be distributed between several meals per day.
The benefit of weight management through lifestyle change—all women suffering from PCOS benefit from
dietary therapy and exercise; in fact dietary and lifestyle interventions are considered among the first line

treatment for PCOS.
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INTRODUCTION

Polycystic ovary syndrome is one of the most common
endocrine disorders in reproduction age women and its
prevalence variesbroadly from 6-15 %in general population
depending on ethnicity studied and the criteria utilized
(Kumarapeli et al., 2008; and Mehrabian et al., 2011). Itis
characterized by the presence of oligo or amenorrhoea,
polycystic ovaries, hirsutism, raised LH: FSH ratio, insulin
resistance and compensatory hyperinsulinemia (The
Rotterdam ESHRE/ASRM - Sponsored Consensus
Workshop Group, 2004). Abdominal over weight and obesity
also important components of PCOS that affects 30-70% of
the PCOS population (Pasquali et al., 2006; and Vrbikova
et al., 2009). Insulin resistance is present in women with
PCOS independent of body mass. However obesity in PCOS
is associated with greater insulin resistance, and a higher

incidence of dyslipidaemia, hypertension and diabetestype
2 (Perciaccante et al ., 2006). Obesity has significant effects
ontheclinical manifestations of PCOS, menstrual/ovul atory
disturbancestend to be more marked in the obese; androgen
levels are higher contributing to hirsutism and acunthosis
nigricans (Mor et al., 2004). Fertility is decreased and the
rate of spontaneous abortion increased (Wang et al., 2001).
This paper reviews our understanding of nutritional aspects
of PCOS, and proposes an approach to diet management
and nutritional therapy in patients with PCOS.

Calorie Requirement and Restrition

Many studies in overweight and obese subjects shown
beneficia effects of even modest (<5%) weight lossonwell
being, insulin sensitivity, and cardiovascular risk profile.
Thereis every reason to believe that these benefits extend
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to women with PCOS (Marsh and Brand — Miller et al.,
2005). Studiesin patients with PCOS confirm that modest
weight lossimprovesglucosetolerance, cardiovascular risk
profile and reproductive function (Norman et al., 2004; and
Dougleset al., 2006). | n approaching dietary management it
isimportant to reduce total calories consumed to standard
levelsfor age and activity. Calories requests are higher for
women with higher BMI and increaseinrelation to activity.
It is often useful to initially focus on the eating pattern and
the macronutrient content of the diet rather than try to
promote both healthy eating and weight loss too quickly
(Farschi et al., 2007). Energy consumption can be reached
by limiting nutrient or by increasing calories expenditure.

A daily caloriesdeficit of 200 kcal/day will prevent weight
gain; a deficit of 500 kcal/day is needed for the average
persontolose 0.5 kg/week, whilea1000 kcal deficitisneeded
for 1 kgweight lose/week (Farschi et al., 2007). Itisimportant
to recognize that improved abdominal obesity and insulin
sengitivity may occur without an overall change in body
weight. In particular, body composition of patients who
exercise regularly may change with increased lean body
muscle and decreased fat mass, but no overall change in
weight. Increased body muscle increases resting energy
expenditure and may hel p inimprove hormonal and metabolic
parametersinwomen with PCOS (Moran et al., 2004). Short
term meal replacement followed by dietary macronutrient
restriction enhances weight loss in polycystic ovary
syndrome (Moran et al., 2006).

Dietary Carbohydrates

A period of relatively strict carbohydrate restriction helps
at the beginning of the diet; a recent study demonstrated
that areduced carbohydrates diet resultsin lower measure
of B cell responsiveness and circulating insulin (27%
reductionin fasting insulin) when compared with astandard
higher — carbohydrates diet (Gower et al., 2013). Other
studies have reported improvement in LDL cholesterol
particle size, LDL concentration, and post prandial blood
lipid profile (Parker et al., 2002; Sharman et al., 2004). Onthe
other hand, low carbohydrates diets have been associated
with deleterious effects on lipid profile when used long
term (Kwiterovich et al., 2003) and so severe carbohydrates
restriction should use as a short term measure to achieve
weight loss (Farshchi et al., 2007).

Glycemic Index (GI)

It has been shown that eating foodswith alow Gl improves
glucose control in women with PCOS and diabetes. The

Table1: GlycemicIndex Cutoffs
Glycemic Index Cutoffs Range
High 770
Moderate 50-70
Low <50
Table2: GlycemicL oad Cutoffs
Glycemic Load Cutoffs Range
High 720
Intermediate 11-19
Low <10

glycemicindex indicatestherateinwhich glycemicincreases
after taking a quantity of “X” food containing 50 gm of
carbohydrates. Foods with carbohydrates that break down
quickly during digestion and release glucose rapidly into
the blood stream tend to have a high GI; foods with
carbohydrates that break down more slowly, emitting
glucose more gradually into the bloodstream, tend to have
alow Gl (Stansbury et al., 2012). Gl cutsoffsarelisted in
Tablel.

Glycemic Load (GL)

Glycemic load accounts for how much carbohydrate arein
the food and how much each gram of carbohydratesin the
food raises blood glucose levels. GL is a Gl — weighted
measure of carbohydrates content. GL cutoffs arelisted in
Table2.

A high GI diet, on the other hand, has been shown to
worsen post prandial insulin resistance (Bryneset al., 2003)
in fact a recent study showed that alow Gl diet improves
insulin sensitivity and menstrual regularity more than a
conventional healthy (Marsh et al., 2010).

Dietary Protein

Diets those are either low in fat or low in carbohydrates
almost inevitably deliver anincreased proportion of calorie
intake as protein. Adequate protein intake is important to
protect lean body mass and to increase muscle in response
to exercise (Farshchi et al., 2007). Actualy there is little
evidence to suggest benefits of high protein diet oninsulin
resistance and a number of studies in women with PCOS
have failed to show significant long-term benefits of ahigh
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protein diet on weight loss or insulin sensitivity (Parker
etal., 2002; and Stern et al., 2004). Thereare also concerns
about the safety of high protein, low carbohydrates diets
including the effect of kidney function and bone mineral
density (Marsh et al., 2005).

It was demonstrated that proteins consumed at breakfast
(compared with lunch and dinner) lead to a greater initial
and sustained feeling of fullness, increased satiety, and
reduced concentration of the appetite — regulating hormone
ghrelin(Leidy et al., 2009; and Leidy et al., 2010). General
advice isthat the diet should deliver 20-25% of its calories
as protein, this may increased at the expense of the other
dietary components for shorts term diets designed to help
the patient lose weight or improve glucose tolrence.

Dietary Fat

Fat isthe most energy rich macro nutrient component of the
diet containing 9 Kcal/gm, compared with only 4 Kcal/gm
for carbohydrates and protein. Increased consumption of
unsaturated fatty acids has been reported to improve insulin
sensitivity in healthy (Vessby et al., 2001), obese and type
2 diabetic subjects (Vesshy et al., 2003). The longer chain
PUFAS, eicosapentaenoic acid and docosahexaenoic acid
which are found in fish oil have beneficial effects on
metabolic parametersin patients with diabetes, but specific
evidence relating to PCOS is not available at this stage
(Kasm-Karakaset al., 2004). Whilethe Mediterranean diet
richin mono saturated fatty acids (MUFA), hasbeen widely
accepted as a gold standard for healthy diets, its potential
benefitsin patients with PCOS have not been documented,
although decreased features of obesity and insulin
resistance have been noted in patient with PCOS (Carmina
et al.,2006). Consumption of Transfat hasbeen linked with
increased risk of anovulatory infertility (Chavarro et al.,
2007). Over dl, dietary fat should account for no morethan
30% of the calorie content of the diet, with <7% of calories
coming from saturated fat. The remainder of thefat content
should be asabalanced mixture of unsaturated fat including
cooking oils and spreads.

Antioxidants

Polycystic ovary syndrome is also associated with
decreased antioxidant concentrations and it is considered
an oxidative state (Palacio et al., 2006). Oxidative stressand
inflammation promotes hyperandrogenism, which augments
theinflammatory load (Gonzalez et al ., 2006). Oxidative stress
promotes its effects causing damage to follicular proteins
by marking of freethiol groups (Diamanti-Kandarakiset al.,

2006; and O’Connor et al., 2010). Furthermore Reactive
Oxygen Species (ROS) hasbeen considered to play acritica
role in the success of different IVF techniques. ROS are
produced with the follicle, especially during the ovulatory
process (Sugino, 2005) and it is believed that oxidative
stressmay beacause of poor oocyte quality (Sugino, 2007).

Therapeutic strategy to reduce the oxidative stress
includesdiet richin fruitsand vegetabl es, weight reduction,
physical exercise, smoking cessation, alcohol consumption
reduction and adequate number of sleeping hours.

Vitamin D

Hypovitaminosis D wasfound in about 80% of PCOSwomen
(Elimogluet al., 2010; and Firouzabadi et al., 2012). Calcium
has an important role in follicle development and both
calcium and vitamin D deficiencies are considered as
potential risk factors for insulin resistance and obesity
(Zemel, 2004; and Firouzabadi et al., 2012). Supplementation
of vitamin D (50,000 | U/week) and calcium (1 gnv/day) seems
to support the positive effect of metformin therapy, with
greater resultsin restoring normal menstrual regularity and
improving hyperandrogenism symptoms, weight loss and
follicle maturation compared to metformin treatment alone
(Firouzabadi et al., 2012).

Eating Patterns

The frequency and regularity of eating pattern are
important, evenif thereare small dataintheliterature. Ina
study of nearly 16000 adults (Kerner et al., 2006), meal and
snack pattern were good markersfor overall nutrient intake.
Thosewho ate frequently during the day had higher intakes
of carbohydrates, fibers and a range of micronutrients,
while those who ate less frequently had higher intakes of
fat, cholesterol, protein and sodium. Other studies showed
that aregular meal frequency leadsto higher post prandial
energy expenditure, lower energy intake and improved
impaired insulin sensitivity compared with irregular eating
in 2 week interventions (Farshchi et al., 2004). In further
study, breakfast consumption was associated with lower
energy intake and improved insulin sensitivity compared
with breakfast omission (Farshci et al., 2005). The skipping
of breakfast impacted overweight positively while eating
habits vegetarian or non vegetarian (Goyal et al., 2014).
L ower micronutrientsintake was associated with skipping
breakfast (Kerver et al., 2006). High calorie intake at
breakfast with reduced intake at dinner is suggested,
because it leads to rescued over all insulin levels
(Jakubowicset al., 2013).
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Exercise and PCOS

Exercise reduces insulin resistance by two mechanisms. It
induces a reduction in visceral fat even if it results in
moderate weight loss and BMI reduction (Palomba et al.,
2008). Visceral fat is more metabolically active than
subcutaneous fat and central adiposity is more closely
related to insulin resistance (Panidiset al., 2013). Exercise,
besidesincreases muscle cell metabolism: it modulates the
expression or the activity of proteins mediating insulin
signaling in the skeletal muscles (Hawley et al., 2004; and
Palomba et al., 2008). It has been shown that exercise
improves menstrual abnormalitiesand restoresovulationin
obese patientswith PCOS (Farrell et al., 2010)and its benefit
on reproductive function is greater than the benefit of low-
caoriesdiet only (Gidlauriaet al., 2008). Exercise exertsits
beneficial effects on body composition with a 45% greater
reductioninfat free mass(Thomson et al., 2008). Infact, it
isimportant to clarify that improved abdominal obesity and
insulin sensitivity may occur without atotal changein body
weight: body composition of patientswho exerciseregularly
may change with increased lean body mass and decreased
fat mass, but no overall changein weight.

Insulin-Sensitizing Agents and Statins

According to the ASRM committee of 2008, insulin-
sensitizing agents should be considered in patients with
impaired glucosetolerance and PCOS. Particularly, in 2010
AE — PCOS society consensus treatment emphasized that
metformin should be used in women with PCOS who have
already started lifestyletreatment (diet and exercise) and do
not have improvement in IGT or in those who have normal
weight but still having impaired glucose tolerance. When
administrated to insulin-resistant patients, these drugs act
to increase target tissue responsiveness in order to reduce
hyperinsulinemia. Moreover, statins have also been used
toimprovelipid profilein PCOSwomen.

CONCLUSION

PCOSisacomplex disorder due, in part but not exclusively
to, insulin resistance and overweight. All women suffering
from PCOS benefit from dietary therapy and exercise; infact
dietary and lifestyle interventions are considered among
the first line treatments for PCOS. Based on published
information summarized in this review, certain
recommendations can be made about diet and exercise in
patient with PCOS. Dietary approach may be divided as
follows:

Carbohydrates should count for 50%-55% of the diet
initially. Keep intake of refined carbohydrate down.
Concentrate on low Glycemic Index (Gl) foods, those
highinfiber.

Diet of higher protein (25% of daily energy) content
may improve satiety and insulin sensitivity.

Eat no more the 30% of daily calories asfat; restricting
saturated fat to <7% total calories.

Avoid red meat. Eat only fish at least once per week to
supply long chain essential fatty acids like omega-3.

5. Eat at least five portions of fruit or vegetables per day.
This promotes satiety, supplies fiber and maintains the
micronutrients content of the diet.

6. Eat regularly and focus on food intake on three to
four meals per day. Breakfast isan important meal. An
approach which deal s with the fundamental problem
in PCOS will help to improve the multiple facts of the
disease and to protect the patients from the long term
consequence including, type 2 diabetes and
cardiovascular disease. A rational approach to
lifestyle management in PCOS will help the
practitioner engage with the patient, and allow both
practitioner and patient to approach this complex
disorder in rational manner.
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