We are IntechOpen,
the world’s leading publisher of

Open Access books
Built by scientists, for scientists

6,900 186,000 200M

ailable International authors and editors Downloads

among the

154 TOP 1% 12.2%

Countries deliv most cited s Contributors from top 500 universities

Sa
S

BOOK
CITATION
INDEX

Selection of our books indexed in the Book Citation Index
in Web of Science™ Core Collection (BKCI)

Interested in publishing with us?
Contact book.department@intechopen.com

Numbers displayed above are based on latest data collected.
For more information visit www.intechopen.com

Y



Chapter

Effects of Exercise Intervention
on the Improvement of Polycystic
Ovary Syndrome

Shaobing Wang, Zhenghong Zhang and Yiping Liu

Abstract

Polycystic ovary syndrome (PCOS) is a complex endocrine and metabolic
disease characterized by hyperandrogenism and insulin resistance. It results
in irregular menstruation, obesity and even infertility, which influences badly
physical and mental health of the patients. Now, there is no effective drug for
treating PCOS and the preferred program is lifestyle modification, including
diet control, regular exercise and behavior therapy. Therefore, in the review, we
summarize the study progress concerning the effects of lifestyle intervention on
the metabolic, reproductive and psychological dysfunctions of PCOS patients
and analyze the corresponding mechanisms in these processes. It can radically
reduce the factors of PCOS occurrence and development, while providing valu-
able information for the prevention and treatment of PCOS and is helpful for
further research.

Keywords: polycystic ovary syndrome, physiopathology, exercise,
lifestyle intervention

1. Introduction

PCOS was an endocrine disorder with complex pathogenesis and diverse
clinical phenotypes and was also the most common cause of infertility and
abnormal menstrual cycle in women of childbearing age. Current epidemiological
investigation showed that PCOS affects 5-10% of women of reproductive age [1].
The effects run through the patient’s entire reproductive cycle, from puberty until
after menopause, even involving the offspring. PCOS affected patients’ repro-
ductive functions, caused of glucose and lipid metabolism disorders, increased
the risk of type 2 diabetes and cardiovascular diseases, but also caused anxiety,
depression and other psychosocial disorders. Therefore, PCOS was a clinical
problem and also a public health problem that needs to be solved urgently [2, 3].
In addition to traditional psychological and drug therapy, exercise had obvious
curative effect as a simple and economical adjunctive therapy. In the review, to
treat PCOS patients with metabolic, reproductive and psychological dysfunctions,
we explored how exercise or combination with other methods could effectively
intervene PCOS patients. It provided theoretical basis for clinical treatment of
PCOS patients.
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2. Exercise or combination with other methods improve reproductive
dysfunction in PCOS patients

PCOS accompanied with various clinical manifestations such as obesity, irregu-
lar ovulation or anovulation, infertility, menstrual disorder and excessive androgen,
insulin resistance and so on. Obese PCOS women showed decreasing reproductive
function and increasing risk of metabolic syndrome, but also their mental health
and life quality were greatly affected. Before assisted reproduction, weigh loss
through diet or exercise therapy and other lifestyle interventions could help restore
spontaneous ovulation, increase natural pregnancy rate, improve pregnancy rate
and live birth rate of assisted pregnancy, reduce the risk of pregnancy complica-
tions, and improve pregnancy outcome.

Current clinical statistics showed that nearly 50% of PCOS patients were
associated with obesity [4]. The subcutaneous fat distribution of triceps brachii and
subscapular in PCOS patients was significantly different from that in the healthy
control group, and the waist-hip ratio (WHR) was significantly higher than that in
the control group [5]. PCOS patients were often accompanied by abdominal obesity
and visceral fat accumulation. Case control analysis showed that the overall fat
content and visceral fat content of PCOS women were significantly higher than that
of healthy women, especially abdominal and mesenteric fat [6]. Obesity had a great
impact on reproductive health, such as ovulation disorders, decreased pregnancy
rate and increased abortion rate, increased risk of pregnancy complications includ-
ing preeclampsia and gestational diabetes, in addition, when assisted reproduc-
tive technology (ART) assisted pregnancy, the response of obese PCOS patients
to assisted pregnancy drugs reduced, and the success rate of assisted pregnancy
decreased [7].

Lin and Lujan [8] reviewed the diet and exercise of PCOS women and found that
there was no significant difference in exercise amount between PCOS women and
healthy women, but PCOS women were characterized by high-calorie diet, exces-
sive intake of saturated fatty acid and lack of dietary fiber. After receiving ART
assisted pregnancy therapy, the clinical pregnancy rate and live birth rate of obese
PCOS women were significantly lower than those of normal weight PCOS patients,
and the risk of miscarriage was increased [9, 10]. Therefore, it was very important
to control BMI in the optimal range before pregnancy assistance to improve the
success rate of ART. For PCOS women aged 25-35 years, BMI should be controlled
below 24 kg/m’. Adjusting the BMI of older women should be more strict and for
those over 35 years old, it should be less than 20 kg/m2 [11]. Obese PCOS patients
could lose weight through lifestyle adjustment such as diet, exercise and behavioral
intervention to achieve better pregnancy outcome.

2.1 Effects of regular exercise on the pregnancy outcome of PCOS patients

Although the pathogenesis of PCOS was not clear and clinical phenotypes were
diverse, PCOS patients with any phenotype may have insulin resistance, with an
incidence of 50-80% [12]. More and more evidences showed that insulin resistance
was closely related to PCOS. Endocrine disorders caused by genetic environment
and obesity were regarded as the cornerstone of PCOS, and insulin resistance
was likely to be the initiation factor and central link of PCOS development [13].
Insulin resistance referred to the decrease of the sensitivity of peripheral tissues
to insulin, which leading to the decrease of the biological function of insulin and
further caused hyperinsulinemia in peripheral blood circulation. Hyperinsulinemia
and insulin resistance played various roles in different tissues in the body and
promoted the occurrence of hyperandrogenemia. Firstly, on the surface of ovary,
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acted on insulin-like growth factor binding protein and up-regulated the activity
of cytochrome P450c17 alpha enzyme in follicular membrane cells, accelerated the
biosynthesis of androgens and promoted the proliferation of follicular membrane
cells. Secondly, enhanced the effect of adrenocortical hormone and promoted the
production of adrenogenic androgen. Thirdly, in the liver, inhibited the activity of
sex hormone-binding globulin (SHBG) and led to increase the levels of free andro-
gen in the blood [14]. Under the action of aromatase in fat cells, excessive androgen
converted into a high level of estrogen in the blood and positive feedback to the
hypothalamus, kept LH at a high level for a long time. Insulin resistance, hyper-
androgen and hypothalamic-pituitary-gonadal axis disorders eventually affected
follicular maturation, leading to ovulation disorders, which cause infertility and
menstrual cycle disorders.

At present, the international Androgen Excess and PCOS Society (AEPCOS)
suggested that physical exercise of more than 150 min per week was recommended
to maintain a healthy body quality and condition, including at least 90 min of
moderate-high intensity exercise (heart rate 150 times/min), such as football,
basketball and other team sports or brisk walking, running, rowing, etc. It is proved
that physical exercise could effectively improve menstrual disorders and thin ovula-
tion of obese PCOS patients. It had even been reported that exercise therapy was
more beneficial to patients’ reproductive function than low-calorie diet therapy.

In fact, for obese PCOS patients without ovulation, exercise therapy could restore
the regular menstrual cycle in 60% of patients, ovulation in 50% of patients and
spontaneously conceive in 35% of patients [15]. Before or in conjunction with medi-
cation, exercise intervention could effectively improve health-related life quality of
overweight or obese PCOS patients, which can improve the insulin resistance of the
patients and help them to increase ovulation rate and decrease hormone level for
increasing pregnancy rate [16, 17].

Regular exercise may alleviate insulin resistance of PCOS patients by the two
ways. First of all, regular physical exercise could lose weight and significantly
reduce visceral fat of PCOS patients. Visceral fat had stronger metabolic activity
and was closely related to insulin resistance. Secondly, physical exercise could regu-
late the expression of insulin signaling protein in skeletal muscle, so as to improve
the metabolic level of muscle cells and increased the sensitivity of insulin in PCOS
patients.

2.2 Lifestyle adjustment improve the pregnancy outcome of obese PCOS women

Lifestyle and behavioral interventions for weight control required weight loss
with regular exercise and diet interventions, as well as long-term target weight
maintenance after weight loss. AEPCOS recommended at least 150 min of exercise
per week for obese PCOS patients, the sport types included fast walking, jogging,
aerobics, swimming and other whole-body exercises involving more than 2/3 of the
muscles, the exercise intensity reached medium and high intensity. Heymsfield and
Wadden [18] reviewed the mechanism of obesity, pathophysiology and weight loss
management and concluded that lifestyle intervention to reduce weight through
diet and exercise combined with cognitive behavioral therapy could improve health
and quality of life by 5-10% in overweight/obese patients. Cognitive behavioral
intervention required professional guidance and could effectively guide diet
and exercise by providing encouragement, setting weight loss goals and guiding
problems encountered during lifestyle interventions. Regular cognitive behavioral
intervention was the most effective way to achieve weight loss and long-term
weight maintenance. However, the current problem is that it is difficult to achieve
long-term behavioral intervention counseling, resulting in easy weight regain after
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weight loss. Evidence-based medicine supported PCOS patients to adjust their
lifestyle to lose weight, which was helpful to prevent overweight and obesity and
improve the long-term quality of life. For PCOS patients of normal weight, there
was still a risk of long-term weight gain, so lifestyle intervention was also required.
PCOS patients to conduct regular self-monitoring, combine lifestyle intervention
with psychological strategies, and developed clinically feasible and economical
intervention strategies. Patients with normal weight PCOS received low-intensity
interventions to maintain weight and prevent weight gain.

Weight loss therapy included diet, exercise and other lifestyle interventions,
weight loss medication and weight loss surgery. As a non-drug intervention, low-
calorie diet and exercise with weight loss had strong feasibility, relatively low cost
and large benefits. When the weight of obese PCOS women drops by 5%, spontane-
ous ovulation could be improved and the natural pregnancy rate could be increased
[7]. In addition, lifestyle adjustment was beneficial to improve endocrine function,
cardiovascular and mental health [19]. Therefore, it was of great significance for
overweight/obese PCOS women to help them adjust their lifestyle to reduce weight
before pregnancy. It was reported that rapid weight loss had an adverse effect on
the outcome of ART assisted pregnancy [20]. Therefore, it was very important to
maintain reasonable and stable weight loss and keep long-term weight control,
which is also a big problem of obesity PCOS weight loss.

For obese women with endocrine disorders, menoxenia and infertility, adjusting
lifestyle to reduce weight was beneficial to improve endocrine function, restore
ovulation and increase pregnancy rate. Only 5-10% of weight loss could benefit
infertility patients [21-25]. Obese PCOS patients could reduce concentric obesity
and improve insulin resistance by adjusting their lifestyle, which was conducive to
the recovery of ovulation [26]. A prospective pilot study suggested that lifestyle
intervention for weight loss could improve the ovulation function of obese PCOS
women. The researchers recruited 32 obese PCOS women with anovulation and
conducted lifestyle intervention for 6 months. Compared with the control group of
18 subjects who did not resume ovulation after weight loss by lifestyle intervention,
14 ones of restoring ovulation lost significant weight and significantly reduced
abdominal fat. Further analysis found that the reduction of abdominal fat in the
ovulation restoration group was more significant than that in the non-ovulation
restoration group after lifestyle intervention for 3 and 6 months. It suggested
that weight loss and abdominal fat reduction, especially the early and continuous
reduction of intra-abdominal fat, was conducive to the recovery of spontaneous
ovulation, thereby ultimately improving the natural pregnancy rate [27]. A pro-
spective study by Salama et al. convened 75 overweight/obese PCOS women and
implemented a low-calorie diet and exercise intervention for 12 weeks. A total of
27 of the 43 PCOS women with anovulatory amenorrhea resumed their menstrual
cycles and seven of the 58 PCOS women had natural pregnancies [28].

For obese PCOS women with fertility requirements, lifestyle intervention
and reasonable weight reduction could help improve pregnancy outcome before
assisted pregnancy therapy. PCOS patients were often accompanied by androgen
overload, irregular ovulation and menstrual disorders. Patients with indications
often need to use Oral contraceptive pills (OCP) to adjust menstrual cycle and
endocrine function. Legro et al. [29] designed a randomized controlled trial, which
149 overweight/obese infertile PCOS women were pretreated with lifestyle, oral
contraceptives or a combination of both for 16 weeks before entering the clomi-
phene ovulatory cycle to analyze the impact of lifestyle interventions on pregnancy-
assisted outcomes. The results indicated that before assisted reproduction, lifestyle
interventions combined with oral contraceptives could eliminate the metabolic
side effects of oral contraceptives alone. In addition, the ovulation rate and the live
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birth rate were higher in the lifestyle adjustment or combination with OCP groups
than in the OCP group, but there was no significant difference in clinical pregnancy
rate between the groups. Legro et al. [30] also conducted secondary analysis on two
multi-center clinical trials, overweight or obese infertile PCOS women were pre-
treated with lifestyle, oral contraceptives or a combination of both before entering
the clomiphene ovulation cycle. In this study, subjects who entered the ovulation
induction cycle without any preconditioning were used as the control group, and
the assisted pregnancy outcome of each group were compared. The results showed
that there were no significant differences in ovulation rate, pregnancy rate and live
birth rate between the OCP pretreatment group and the control group. The ovula-
tion rate, clinical pregnancy rate and live birth rate in the lifestyle intervention
group were higher than those in the control group. The combined lifestyle and OCP
intervention group had higher ovulation rate, clinical pregnancy rate and live birth
rate than the control group, It was suggested that lifestyle adjustment or combined
with OCP preconditioning could improve the success rate of clomiphene ovulation
induction cycle.

However, some studies showed that lifestyle changes did not improve the
outcome of assisted pregnancies in obese infertile women. In a randomized con-
trolled study conducted by Mutsaerts et al. [31], the average weight of overweight/
obese infertile patients decreased by 4.4 kg after 6 months of lifestyle intervention
before assisted pregnancy treatment. However, the live birth rate in the intervention
group was lower than that in the control group receiving direct assisted pregnancy
treatment, and there was no significant difference between the pregnancy rate and
the control group. van Oers et al. [32] further analyzed that there was no difference
in the live birth rate between the obese and control group when assisted pregnancy
treatment after 6 months of lifestyle preconditioning. Domecq et al. [33] con-
ducted a meta-analysis on the pregnancy outcomes of PCOS patients with lifestyle
intervention before assisting pregnancy and showed that there was no significant
difference in clinical pregnancy rate between the lifestyle intervention group and
the control group.

Up to 50-70% of PCOS patients were overweight or obese. Obesity, insulin resis-
tance and secondary hyperinsulinemia were correlated with each other. Excessive
insulin stimulated ovary to synthesize androgen and inhibit SHBG, which jointly
led to the high androgen status in clinical manifestations and biochemical level of
PCOS patients. Weight loss with adjusting lifestyle could improve central obesity,
enhance insulin sensitivity, decrease fasting insulin and blood glucose levels,
increase SHBG levels and reduce total and free testosterone levels, improve ovula-
tion function and restore regular menstrual cycles [33-37].

Weight loss with adjusting lifestyle improved ovulation and intimal function.
Ujvari et al. [38] analyzed for the first time the effects of weight reduction by
lifestyle adjustment on intima gene expression and insulin signaling pathway in
overweight/obese PCOS patients. The expression of endometrial insulin receptor
substrate-1 (IRS-1) gene was significantly lower than that in the control group
in proliferating phase of PCOS women. After overweight/obese PCOS patients
received lifestyle intervention for 3 months, the average weight decreased by 4.7%,
fasting insulin decreased significantly, menstruation returned to normal in 65% of
subjects and 35% restored ovulation. Meanwhile, subjects of the intervention group
had up-regulated mRNA levels of endometrial IRS-1 gene, which was positively
correlated with increased mRNA levels of endometrial glucose transporter pro-
tein-1 (GLUT-1) gene. These results concluded that after the lifestyle intervention
of obese PCOS patients, expression level of the insulin signaling pathway molecule
in the endometrium was up-regulated to improve the endometrial function and
promoted menstruation to return to normal.
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Diet and exercise were beneficial to improve endocrine and metabolic functions.
Jiskoot et al. [39] believed that multi-disciplinary lifestyle intervention through the
combination of cognition, nutrition and exercise was more conducive to over-
weight/obese PCOS patients to develop a healthy lifestyle and achieved long-term
weight loss, so as to improve the reproductive function, metabolic state and long-
term life quality of overweight/obese PCOS women. A randomized controlled study
of overweight/obese PCOS women followed a dietary intervention to lose weight
for 4 months. The levels of anti-Miillerian hormone (AMH), total testosterone and
free testosterone were significantly lower than those before intervention. Metabolic
indicators including insulin growth factor (IGF-1) and insulin growth factor bind-
ing protein (IGFBP-1) were significantly higher than those before intervention, and
insulin, blood sugar and insulin resistance index (HOMA-IR) were significantly
lower than those before intervention [40]. Harrison et al. [15] reviewed the effects
of exercise on PCOS patients and demonstrated that exercise therapy could improve
ovulation function and insulin resistance and suggested that PCOS patients do
moderate aerobic exercise for more than 90 min per week to improve reproductive
and cardiovascular health. Dyslipidemia was a common cardiovascular risk fac-
tor in PCOS patients. Compared with moderate intensity exercise, PCOS subjects
with high intensity exercise had higher levels of SHBG and high-density lipopro-
tein (HDL-C) and lower incidence of metabolic syndrome [41]. Other opinions
held that lifestyle intervention had no significant improvement on dyslipidemia
and OCP could improve HDL-C function, but lifestyle intervention combined
with OCP drug therapy could improve HDL-C function and reduce the side effects
of OCP on lipoprotein [42, 43]. Weight loss through diet and exercise intervention
was important treatment strategies for PCOS patients, but studies have shown that
the mechanisms of the two were different. Dietary intervention to reduce weight
improved reproduction, psychology and metabolism of PCOS patients, which the
mechanism may lie in the limitation of total energy intake. Palomba et al. [44]
considered that after 24 weeks of exercise intervention, the weight loss of subjects
was not as great as that of dietary intervention, but the ovulation rate was higher,
which may be due to reduced insulin resistance and increased insulin sensitivity,
thus improving the ovarian function. Therefore, dietary and exercise interventions
for obese PCOS patients also need to be individualized.

Lifestyle intervention for weight loss regulated adipokine secretion. Fat cyto-
kines synthesized and secreted by the fat tissues included adiponectin and leptin
and inflammatory cytokines. Adiponectin was considered to be a preventive
protective factor for obesity-related diseases such as diabetes and atherosclerosis,
while leptin was a risk factor for cardiovascular disease. Obesity was often accom-
panied by characteristic high leptin levels and it is believed that obese people may
exist leptin resistance [45, 46]. Adipocytokines were involved in regulating insulin
sensitivity and affecting ovulation and fertilized egg planting. Adipocytokine
secretion levels obese patients were changed, including decreased adiponectin lev-
els, increased leptin and inflammatory of cytokines interleukin (IL)-6 and tumor
necrosis factor (TNF-a) levels, which may be the possible mechanism of adverse
pregnancy outcomes in obese women [21]. Adiponectin level was significantly cor-
related with visceral and subcutaneous fat. Subcutaneous and visceral fat decreased
and adiponectin levels increased after weight loss by lifestyle intervention [22].
The prospective study of Siegrist et al. [23] showed that after 4-6 weeks of lifestyle
intervention, the average weight of 402 obese subjects decreased by 8.9 kg, the
serum adiponectin level increased, leptin and insulin levels decreased. Weight
reduction with lifestyle intervention helped to regulate the secretion of adipokine.
It may be one of the important mechanisms to improve PCOS dysfunction by
weight loss.
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3. Effects of exercise or combination with other methods on metabolic
abnormalities in PCOS patients

PCOS was an endocrine disorder syndrome which coexists with reproductive
dysfunction and metabolic abnormality. The clinical symptoms and long-term
complications of PCOS patients were inseparable from their metabolic dysfunction.
Studies have shown that excessive androgen and abnormal lipid metabolism were
the main factors leading to skin characteristics (such as acne, hairy, male alopecia,
etc.) in PCOS patients. The abdominal subcutaneous adipose tissue of obese PCOS
patients was closely related to insulin resistance and androgen. Overweight could
lead to lower levels of sex hormone binding globulin and increased androgen and
insulin secretion and insulin resistance. This vicious circle would aggravate the
clinical symptoms and signs of PCOS patients [47].

Brown et al. [48] showed that body composition (BMI, WHR and body fat rate)
was significantly reduced after 12 weeks of aerobic exercise, and exercise and physi-
cal activity could reduce the storage of estrogen in body fat and promote the produc-
tion of steroid hormones. Aerobic exercise significantly reduced the levels of SHBG
and LH [49]. In the ovary, decreasing insulin levels reduced the level of androgen,
WHR was the abdominal obesity index, and there was a relationship between WHR
changes, body fat percentage and insulin sensitivity [50]. Therefore, reducing WHR
and body fat percentage through aerobic exercise could increase the body’s sensi-
tivity to insulin and promote the production of SHBG. Androgen production was
reduced and ovulation was promoted by increasing SHBG [49]. In the study con-
ducted by Brown et al. [48], after 20 weeks of exercise, cholesterol, HDL and LDL
levels were significantly improved. Regular endurance exercise could reduce TC, TG,
LDL levels and increase HDL. PCOS patients had an increased risk of type 2 diabetes,
dyslipidemia and cardiovascular disease. Moderate intensity exercise improved the
composition of lipoprotein [51]. A prospective study by Salama et al. [28] convened
75 overweight/obese PCOS women and implemented a low-calorie diet and exercise
intervention for 12 weeks. The average body weight of the subjects decreased by
6.3 kg, the body fat rate and visceral fat area decreased by 9.2 and 21.7% respectively,
and the average blood pressure decreased from 124/82 mmHg to 120/80 mmHg, with
statistically significant differences. In terms of metabolism, fasting blood glucose
decreased by 5.15%, fasting insulin decreased by 27.86%, total cholesterol and
triglyceride decreased by 8.9 and 18.02% respectively. In terms of endocrine metabo-
lism, free testosterone index and SHBG decreased by 31 and 65.6% respectively. In
addition, levels of inflammatory cytokines decreased after lifestyle intervention.
Domecq et al. [33] conducted a meta-analysis on the pregnancy outcomes of PCOS
patients with lifestyle intervention before assisting pregnancy and showed that
weigh loss with adjusting lifestyle could reduce fasting insulin and fasting glucose,
BMI decline was associated with reduced fasting blood glucose, these would help
improve glucose metabolism. Based on previous research data, high-protein diet
combined with regular exercise was adopted as the first-line treatment for obese
PCOS patients and the results showed that after treatment, the patient’s BMI was
significantly reduced and the levels of LH, T, fasting blood glucose and insulin, IR
and TG were decreased, but HDL was increased. Mehrabani et al. [52] demonstrated
that the high-protein diet could significantly reduce the levels of BMI, T, insulin and
IR. There were no significant changes in lipid and LH levels except LDL. Studies
showed that after 8-12 weeks of moderate intensity exercise, the relevant indexes of
lipid metabolism in PCOS patients could be significantly improved [48].

At present, modern medicine believed that the mechanism of exercise regulating
metabolism may be related to the hormones involved in energy metabolism. Exercise
could strengthen resting energy consumption (REE) of PCOS patients and reduce
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the content of adipose tissue in PCOS patients. REE of PCOS patients decreased
compared with healthy women of the same age and BMI. Studies have shown

that REE in obese people was significantly lower than that in non-obese one [53].
Therefore, REE may be declined in PCOS patients. Georgopoulos et al. [54] have also
shown that there was a reduction of REE in PCOS patients, which be associated with
increased fat content in the patients. On the other hand, exercise had a profound
impact on the neuro-endocrine system, especially on the hormones involved in the
regulation of energy metabolism, such as insulin, androgen, lactone and leptin.
First, insulin resistance was the pathological basis of PCOS. It was generally agreed
that one of the causes of insulin resistance was the abnormality of insulin signal
pathway. Exercise or exercise training could affect the insulin action pathway from
the three levels of pre-receptor, receptor and post-receptor in the pancreas islet [55].
Secondly, leptin played an important role in PCOS metabolism. Existing research
showed that long-term exercise could reduce serum leptin level, improve leptin
resistance and the sensitivity of the body to leptin. After sensitization, leptin could
further inhibit the excessive secretion of insulin and the occurrence of hyperinsulin-
ism, thus improve IR [56]. Thirdly, prolonged and intense exercise caused a decrease
in blood testosterone, which may be caused by the body’s hormones and some trace
elements. For example, long time exercise or exercise training had obvious influ-
ence on zinc and selenium, zinc and selenium deficiency caused serum testosterone
to drop [57]. Finally, some scholars have found that exercise could improve the
expression of visfatin and promote the differentiation of visceral fat cells, and the
differentiated fat cells contained a large number of insulin receptors, thus improving
the sensitivity of insulin. Exercise may also promote necrosis and apoptosis of large
adipocytes differentiated in visceral tissue, thereby reducing visceral adipocytes,
improving insulin sensitivity and lipid metabolism disorder in the body [58].

4, The influence of exercise or combination with other methods on
negative emotions of PCOS patients

In contemporary society, fierce competition, heavy work and study tasks, stay
up late, lack of exercise and bad eating habits tended to cause stress reactions such
as mental tension and emotional fluctuations in women which lead to endocrine
imbalance in the hypothalamic-pituitary-ovarian gonadal axis, thus inducing
PCOS. At the same time, PCOS patients were more likely to have severe inferiority
complex, anxiety, depression and other abnormal psychological reactions than
normal women [59]. It was reported that 17.19% patients with PCOS had anxiety,
32.81% had depression, and 10.15% had both depression and anxiety [60, 61].
Sudden or long-term mental depression, tension, anxiety, fear, depression, etc.
could lead to mental endocrine disorders, menstrual and ovulation dysfunction,
which aggravate the condition of PCOS patients and ultimately not conducive to
the treatment of PCOS patients [62]. Therefore, it is increasingly important to treat
PCOS patients’ psychological diseases and relieve their psychological pressure.

Professor from the British nutrition foundation said doing more exercise could
go a long way in boosting your self-esteem, improving your mood and coping with
stress. It may even help you sleep and prevent depression. Studies have shown that
exercise had obvious effect on the improvement of people’s mental health level.
Morgan suggested that intense exercise reduced anxiety which lasts for 2-5 h and
regular exercise decreased anxiety and depression and boosted self-esteem [63].
Exercise could improve the state of mind, reduce the level of anxiety and have a ther-
apeutic effect on anxiety. Regular exercise could effectively improve the psychologi-
cal state of PCOS patients, ensure the effect of life intervention, and improve their
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quality of life [44]. Large, medium and small exercise loads could effectively improve
the anxiety level of patients with severe generalized anxiety disorder, but large and
medium exercise could more effectively improve the anxiety level of patients with
mental anxiety [64]. Studies have found that a combination of physical activity and
dietary intervention in PCOS patients could reduce depression and improve their life
quality [65]. Teede et al. showed that PCOS patients lost 5-10% of body weight, their
reproductive, metabolic and psychological characteristics were improved, and their
sexual satisfaction and life quality were also increased [66].

For the regulation mechanism of negative emotions, exercise could increase the oxy-
gen demand, improve the oxygen consumption and the cardiopulmonary function in
human body. On the other hand, it could distract attention, transfer the experience of
bad emotions, to achieve a comfortable body and mind and regulate emotions. Sports
could produce a wealth of emotional experience and obtain more sports pleasure,
comfort, satisfaction and fulfillment, showing an overall psychological state of good.

5. Conclusions

PCOS is a common reproductive endocrine disease in women of reproductive
age. The clinical manifestations of PCOS patients are heterogeneous, it mainly
affects reproductive, metabolic function and mental health. Its biochemical char-
acteristics include insulin resistance, hyperinsulinemia, androgen overload and
imbalance of LH/FSH ratio. Clinical manifestations include obesity, hirsute, acne
and other high androgen symptoms, irregular ovulation or anovulation, menstrual
disorders and infertility, bilateral polycystic changes of ovaries under ultrasound,
and increased ovarian volume.

As one of the important treatment strategies for PCOS patients, adjusting life-
style to lose weight was helpful to improve endocrine disorders and reduce the risk
of metabolic syndrome, which is widely used in clinical practice. For obese PCOS
patients who receive assisted pregnancy treatment, dietary and exercise intervention
before assisted pregnancy could help restore spontaneous ovulation and enhance
natural pregnancy rate, improve the outcome of assisted pregnancy, increase the
success rate of assisted pregnancy and reduce the risk of pregnancy complications.
Compared with weight-loss surgery, ovulatory drugs and IVF assisted pregnancy
treatment, lifestyle adjustment for weight loss had unique advantages such as strong
teasibility, low cost and large benefits. However, how to maintain reasonable, stable
and long-term weight loss and keep target weight was still a big problem. In recent
years, multidisciplinary cooperation involving diet, exercise and psychosocial
intervention to guide obesity PCOS weight loss had attracted more and more atten-
tion, which is of great significance to guide clinicians to formulate more scientific
and effective individual weight loss programs, improve the outcome of assisted
pregnancy and long-term life quality of obese PCOS patients.
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