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ABSTRACT

Karacan, E. (2022) Effects of Progressive Resistance Exercise Training on Physical,
Psychosocial State and Pelvic Floor Distress Level in Women with Polycystic Ovary
Syndrome. Yeditepe University, Institute of Health Science, Department of Physiotherapy
and Rehabilitation MSc thesis, Istanbul.

Polycystic Ovary Syndrome (PCOS) is one of the most common heterogeneous endocrine
disorders in women of reproductive age. Progressive Resistance Training (PRT) has
proven effects on the musculoskeletal system by increasing muscle strength and density
and reducing bone mineral density loss. Its positive effects on insulin resistance also
positively reduce the risk of metabolic disorders such as type 2 diabetes and metabolic
dysfunction. PRT may have similar effects on PCOS and is still under investigation as an
exercise prescription. This study aims to investigate the effects of PRT on PCOS further.
A total of 40 volunteers participated in the study and were divided into two groups
randomly. The study group received 12 week-PRT, and the control group only received
routine treatment. Outcome measurements included anthropometrics, functional (e.g.,
functional movement system (FMS), and posture analysis), psychological (health-related
quality of life, PCOSQ), pelvic floor distress level (PFDI), and ultrasound measurements.
Independent Samples T-Test and linear regression analysis were performed to compare
inter-and intra-group differences. Changes in menstrual cycle status (p:0.059) and ovarian
volume (p:0.057) were not significantly different. In the study group, there were
statistically significant differences between the first and last test findings in body mass
index (p:0.0014), waist circumference (p:0.007), skinfold measurements in triceps
(p:0.008), suprailiac (p:0.003), body fat percent (p:0.002), and FMS scoring (p:0.001).
The pain reduction in the ovarian (p:0.001) and lumbal (p:0.001) regions based on the
visual analog scale scores of the study group was statistically significant. There was a
statistically significant difference in the colorectal-anal distress (p:0.007) subgroup of
PFDI-20 in the study group. In the study group, the psychosocial and emotional (p:0.002),
fertility (p:0.006), obesity and menstrual disorders (p:0.002), coping (p:0.002) PCOSQ
domain scores, and the total score (p:0.003) after treatment significantly increased. This
study shows that 12-week controlled PRT may provide better treatment-oriented results
on clinical outcomes in women with PCOS when used with routine treatments.

Key Words: polycystic ovary syndrome, progressive resistance training, insulin

resistance

Xiii



ABSTRACT (TURKISH)
Karacan, E. (2022). Polikistik Over Sendromlu Kadinlarda Progresif Direncli Egzersiz

Egitiminin Fiziksel, Psikososyal Durum Ve Pelvik Taban Distres Diizeyi Uzerine Etkileri.
Yeditepe Universitesi Saghk Bilimleri Enstitiisii, Fizyoterapi Ve Rehabilitasyon ABD.,
Yiiksek Lisans Tezi. Istanbul.

Polikistik over sendromu (PCOS), iireme ¢agindaki kadinlarda en sik goriilen heterojen
endokrin bozukluklardan biridir. Kas-iskelet sistemi tizerinde etkileri kanitlanmis olan
progresif direngli egzersiz egitiminin (PRT), kas kuvvetini ve yogunlugunu arttirdig1 ve
kemik mineral yogunlugu kaybmi azalttigi belirtilmistir. PRT’nin 6zellikle insiilin
direncine olan olumlu etkisinin metabolik bozukluklarin (tip 2 diyabet ve metabolik islev
bozuklugu vb.) riskini azaltmada ve iyilesmesinde olumlu rolii vardir. PRT, PKOS i¢in
de benzer faydalar saglayabilecek bir egzersiz regetesi olarak hala arastirilmaktadir. Bu
calisma, PRT’nin PCOS {izerinde etkilerini arastirmak amaciyla yapilmigtir. Caligmaya
toplam 40 goniillii dahil edildi ve goniilliiler rastgele iki gruba ayrildi. Calisma grubu 12
hafta PRT alirken kontrol grubu sadece rutin tedavi aldi. Sonug dl¢limleri, antropometrik,
fonksiyonel (6rn. fonksiyonel hareket taramasi (FMS), postur analizi), yasam kalitesi
(PCOSQ), pelvik taban distres leveli (PFDI) ve ultrason olgiimlerini icermekteydi.
Gruplar aras1 ve grup ici farkliliklar1 karsilastirmak i¢in bagimsiz drneklemler T-Testi ve
dogrusal regresyon analizi yapildi. Menstriiel siklus durumu (p:0.059) ve yumurtalik
hacmindeki (p:0.057) degisiklik gruplar arasinda anlamli farklilik gostermedi. Calisma
grubunda ilk ve son test bulgular1 arasinda, beden kitle indeksi (p:0,0014), bel ¢evresi
(p:0,007), triceps (p:0,008), suprailiak (p:0,003) skinfold 6l¢iimleri ve viicut yag yiizdesi
(p:0,002) ve FMS skoru (p:0.001) arasinda istatistiksel olarak anlamli farklilik vardi.
Calisma grubunda miidahale sonrasi yumurtalik (p:0.001) ve lumbal (p:0.001) bolge
agrilarinda gorsel analog skalaya gore azalma ve PFDI-20'nin kolorektal-anal distres
(p:0.007) alt grubu skorunda azalma istatistiksel olarak anlamliydi. Ayrica ¢alisma
grubunda, PCOSQ alt gruplar1 olan psikososyal ve duygusal (p:0,002), dogurganlik
(p:0,0006), obezite ve menstriiel bozukluklar (p:0,002), basa ¢ikma (p:0,002) skorlarinda
ve toplam (p:0,003) skorda PRT sonrasinda istatistiksel olarak anlamli artis saptandi. Bu
caligmanin sonuglarina gore, rutin tedavilerle birlikte kullanildiginda 12 haftalik kontrollii
progresif direng egzersizlerinin PKOS'lu kadinlarda klinik sonuglar {izerinde tedaviye
yonelik daha iyi sonuglar saglayabilecegini sdylenebilir.

Anahtar Kelimeler: Progresif direng egitimi, polikistik over sendromu, insiilin direnci

X1V



1. INTRODUCTION AND PURPOSE

Polycystic Ovary Syndrome (PCOS) is one of the most common endocrine
disorders in women of reproductive age [1,7]. PCOS 1is characterized by
hyperandrogenism, menstrual disorder (chronic oligo/anovulation), and Polycystic
Ovarian Morphology (PCOM) [2,7]. PCOS prevalence is similar in all populations, with
6-10 percent [11].

The etiology of PCOS is not completely clear. Many factors such as genetic
dysfunctions, lifetime environmental changes (intrauterine or postnatal adulthood),
exercise, and physical activity affect the clinical course of the disease [32]. PCOS is a
heterogeneous disease affecting many systems and should be considered in associated
symptoms and comorbidities. PCOS is often associated with abdominal adiposity, insulin
resistance, obesity, metabolic disorders, and cardiovascular risk factors [1,7,19].
Although Insulin Resistance (IR) has not yet been formally admitted in the diagnostic
criteria of PCOS, it is closely related to the etiology and clinical features of PCOS [16-
17], and it engages 75 percent of the thin women and 95 percent of the obese women
[36,37]. Due to these effects, PCOS increases the risk of cardiovascular disorders such as
Diabetes Mellitus (DM), hypertension, venous thromboembolism, infertility, pregnancy-
related complications, and endometrial cancer [17,46,47]. It has also been shown that the
characteristics and comorbidities in women with PCOS negatively affect psychological
outcomes such as anxiety, depression, and quality of life [7-13].

PCOS Treatment approaches are determined based on the clinical features. The
main objectives are metabolic disorders, hyperandrogenism, reproductive treatments, and
improving the psychological and emotional state [7]. As treatment approaches, non-
pharmacological approaches (e.g., exercise, diet), pharmacological approaches (e.g.,
combined oral contraceptives, metformin, anti-androgen agents), infertility treatment
(e.g., pharmacological, surgical, in vitro fertilization), and surgical and cosmetic therapies
are used. PCOS management varies based on the patient's expectations and goals,
symptoms, etiological causes, and clinical course. However, the main goals of treatment
are to cure metabolic disorders, hyperandrogenism, obesity, and insulin resistance,
reproductive treatments, and improve the psychological and emotional state [7].

Lifestyle interventions are recommended as the first-line therapy for PCOS in recent

evidence-based recommendations, and physical activity and exercise are the important



components of lifestyle interventions [7,35]. However, there is no consensus on the
prescription for PCOS in the literature yet, and more studies are needed on the type,
intensity, and duration of exercises. It is thought that regular physical activity contributes
to a better anthropometric and androgenic profile and decreases the risk of hypertension,
diabetes mellitus, cancer, and obesity by decreasing mortality and morbidity rates [65-
68]. The abdominal fat ratio is reduced, muscle capillarity increases, and glucose
transport function and regulation are modulated with exercise [71,73,80].

Resistance exercise is usually used as an appropriate approach to improve muscle
fitness (muscle strength, endurance, and strength), to facilitate everyday activities
physiologically and constructively manage, reduce, and intercept chronic disorders such
as osteoporosis, Type 2 diabetes, and metabolic syndrome [80,81,102]. The load rate will
gradually increase when the additional gain is desired with resistance exercise, called
Progressive Resistance Exercise (PRT). PRT training is designed individually to increase
muscle strength and hypertrophy. It is also known in the literature that the progressive
model of resistance exercises has a therapeutic effect due to various metabolic, endocrine,
and neurochemical effects [80]. In addition, adaptations that occur in the body after
resistance exercises are affected by changes in hormone concentrations depending on
various variables such as applied volume, intensity, and intervals. PRT increases muscle
strength and improves androgen excess and body composition by reducing body fat and
increasing lean body mass and muscle strength. Thus, resistance exercises are
recommended for developing better health status in women with PCOS [7]. Skeletal
muscle is the tissue that is most affected by the disorders in glucose metabolism, and
impaired metabolic signaling of insulin in skeletal muscle contributes to systemic insulin
resistance. The skeletal muscle is also an excellent repository for insulin action [31]. In
addition, androgens are known to increase skeletal muscle mass and strength [43,44]. In
women with PCOS influenced by androgen excess, exercise approaches that actively
involve skeletal muscle may be considered, given the syndrome's effects on skeletal
muscle.

In the literature, various studies compared PCOS and non-PCOS women, and according
to their outcomes, a higher rate of muscle strength was reported in women with PCOS
[105,106]. Also, Kogure et al. mentioned that the benefit of resistance exercises was
associated with hyperandrogenism [44]. Also, the etiology of PCOS is closely related to

body composition [32]. The literature also mentioned that body image, weight gaining,



and body composition are the factors that negatively affect women with PCOS for
psychological and physical reasons parameters [49,52,64,107,108,109]. The changes in
body composition with PRT may suggest improvement in PCOS. Increased insulin
sensitivity may reduce the increased androgen synthesis in PCOS, preventing follicular
development arrest and menstrual dysfunctions [1,19,32]. In addition, the population with
PCOS is in the risk group for adipose tissue dysfunction. Improvement in visceral
composition can be achieved with PRT [28,32,33].

PRT is thought to have an essential role in reducing the risk of metabolic disorders
such as type 2 diabetes, and metabolic dysfunction, mainly due to its effect on insulin
resistance [78-84]. PRT is routinely used as a treatment or a supportive method in these
diseases. The beneficial effects of resistance exercise are well recognized in the diabetes
mellitus population, and the Diabetes Mellitus Association recommends it as a treatment
method [81]. Likewise, studies in the literature show the effects of PRT in women with
PCOS. However, the studies show that few PCOS populations use PRT though it affects
the musculoskeletal system, metabolic system, and PCOS-related symptoms (such as
insulin resistance). The studies investigated the resistance exercise in women with PCOS,
and they have seen some significant outcomes of anthropometric, hormonal,
cardiovascular, and fitness variables (i.e., body composition, androgen levels, blood
glucose levels, endocrine response, reproductive functions, sexual function, quality of
life, depression, and anxiety). Kogure et al. [70], Vizza et al. [78], and Almenning et al.
[117] have reported improvement in body composition. Ramos et al. [113] have found
increasing functional fitness and quality of life. Lara et al. [55] have investigated sexual
function, and most of these studies indicated improvement in androgen levels.
Additionally, PRT might be effective in treating patients because it can reduce long-term
health expenditures and improve insulin resistance. Research has offered that it is a
potential intervention in PCOS with some evidence-based beneficial effects [104].
Furthermore, the need for further study was noted for a complete consensus on exercise
prescription.

This study, which is the first to provide progressive resistance exercise training
with a program consisting of calisthenic exercises, was planned to investigate the effects
of PRT on physical parameters, psychosocial state, and pelvic floor distress level in PCOS

women aged 18-40.



2. STUDY BACKGROUND AND LITERATURE REVIEW

2.1. Definition

Polycystic ovary syndrome (PCOS) is one of the most common endocrine disease
in women of reproductive age. It is a heterogeneous disease characterized by a
combination of signs and symptoms of androgen excess (hirsutism and / or
hyperandrogenemia) and ovarian dysfunction (oligo-ovulation and / or polycystic ovarian
morphology (PCOM)) [1,2]. Infertility is the main problem among women with PCOS
that may be a result of high levels of androgen hormones produced by the ovary and
adrenal gland. Others comorbidities of PCOS could often be an increased risk of
abdominal adiposity, insulin resistance, obesity, metabolic disorders, and cardiovascular
risk factors [3,4]

In 1935, Stein and Leventhal published their study that first described PCOS,
which was defined as a combination of hirsutism, absence of menstruation, chronic
anovulation and difficulty in fertility, weight gain, and ovarian cysts [5]. In 1990, World
Health Organization (WHO) included sclerocystic ovary syndrome and Stein-Leventhal
syndrome as well as 'E28.2 Polycystic ovary syndrome' among ovarian dysfunction
disorders. (ICD10)

The European Association of Human Reproduction and Embryology / American Society
for Reproductive Medicine (ESHRE/ASRM), an international consensus group in 2003,
recommended to exclude some cases for diagnosis of PCOS (These are Cushing's
syndrome, hyperprolactinemia, androgen-producing tumors) [4].

Definition of the ESHRE/ASRM (Rotterdam) is commonly used and an accepted PCOS
classification. The Rotterdam criteria suggest that any woman who exhibits at least two
of the three characteristics can be diagnosed with PCOS: 1) clinical and/or biochemical
hyperandrogenism, 2) ovulatory dysfunction, and 3) PCOM [4].

In its 2006 report, the Androgen Excess PCOS Society (AE-PCOS) argued that
hyperandrogenism (combination of biochemical or clinical and chronic anovulation or
polycystic ovaries) is an indispensable condition for PCOS [4].

The National Institute of Health (NIH) stated that hyperandrogenism and ovulation

dysfunction should be present, but ovarian morphology is not mandatory [6]



The National Institute of Disease Prevention Institutes, sponsored by the Evidence-
Based Methodology Workshop on Polycystic Ovary Syndrome in 2012 proposed to
define a specific phenotype (Table2.1.) while maintaining the aforementioned diagnostic

criteria [6].

e Androgen e Androgen e Ovulatory e Androgen
Excess Excess Dysfunction Excess
e Ovulatory * Polycystic * Polycystic e Ovulatory
Dysfunction Ovarian Ovarian Dysfunction
Morphology Morphology e Polycystic
Ovarian
Morphology

Table 2.1. Phenotypes of PCOS

2.2. Prevalence

Studies using diagnostic criteria by the NIH have shown the prevalence of PCOS
to be 4 percent to 9 percent [8,9,10]. Another study showed that the overall prevalence of
PCOS was 6 percent according to NIH criteria, and this prevalence was 10 percent when
Rotterdam or AE PCOS criteria were applied. [11]. A study report showed,
comparatively, the prevalence of PCOS in the same sample to be 17.8 percent using the
Rotterdam (ESHRE/ASRM) criteria and 8.7 percent using the NIH criteria [12]. The
Rotterdam criteria have been demonstrated to consistently expand the prevalence of
PCOS compared with the NIH criteria [13]. It has been consistently shown that the
prevalence of PCOS is increased according to the Rotterdam criteria compared to the NIH
criteria [13]. In a study in Turkey, investigating the prevalence of PCOS according to
three existing diagnostic criteria systems, the prevalence was found to be 6.1 percent
according to the NIH criteria, 19.9 percent according to the Rotterdam criteria, and 15.3
percent in accordance with the AE-PCOS criteria [14].

The characteristic features of PCOS precipitate to assorted phenotypes. The
phenotypic distribution of PCOS in studies with extensive neutral cohorts is 40-45 percent
for phenotype A and phenotype B combined, ~ 35 percent for phenotype C, and ~ 20
percent for phenotype D [15].



2.3. Etiology and Pathogenesis

The etiology of PCOS is not completely clear, although it is a common endocrine
and reproductive disorder. Genetic and environmental factors are thought to have an
impact on the development of polycystic ovary syndrome and its various symptoms.

There are links to familial aggregation based on genetics, and familial aggregation
and twin studies support this [16]. For example, having PCOS in a mother or sister in the
family increases the individual's risk of PCOS and PCOS-related symptoms. In addition,
identical twins are twice as likely to develop PCOS as fraternal twins [16]. Numerous
genetic studies have identified more than 100 genes (e.g., CYP11A, VNTR, CAPN10)
associated with PCOS. It was also found that elevated gene expression of DENNDI1A.V2
might play a role in the PCOS phenotype by initiating androgen production in theca cells
[18]. Withal, any distinct gene has been identified for PCOS, which is considered a
complex polygenetic disorder [17,18,19].

Although genetic studies promote to a greater understanding of the
pathophysiology of PCOS, lifetime environmental changes, including intrauterine or
postnatal adulthood, may explain the heterogeneous phenotype of PCOS and there are
studies offering them an epigenetic constituent as the essential source of development
[20]. Epigenetic trails, like DNA methylation, histone modifications, and non-coding
RNA editing alter the structure of chromatin independent of changes in DNA sequence,
conferring a different program of gene expression. Because plasticity ability of
epigenome of a cell is excellent and it can be reprogrammed, epigenetic modifications
dynamically and reversibly control gene expression [21]. Cell can alter lifelong with
epigenetic reprogramming and environmental factors has been instrumental in the
conservation and construction of epigenetic marks. Increasing evidence suggests that
similar to other common metabolic disorders (DM2, obesity etc.), PCOS may be a
compound disorder with epigenetic and environmental factors such as exercise, diet and
other lifestyle conditions [21,22].

It is thought that a combination of genetic predisposition and environmental factors
affect the PCOS development. These environmental factors are lifestyle changes such as
sedentary life, unbalanced diet and stress, and hormonal and metabolic disorders. It has
been suggested that the effects of lifestyle changes on the epigenome are lifelong in
women with PCOS [22]. The hormonal and endocrine disorders of PCOS alter the

development of follicles in the ovaries and clinically, that can cause ovulatory



dysfunctions and infertility. On the other hand, clinical conditions impact on embryo
through intrauterine environmental changes such as androgen excess and metabolic
syndrome. Also, epigenetic reprogramming that may trigger developmental PCOS during

fetal life or associated clinical changes after birth, is affected by them [20,21,22].

2.3.1. Menstrual dysfunction and androgen excess

PCOS is under the influence of neuroendocrine abnormality [1,23], In a normal
menstrual cycle, immature oocytes transform into oocytes under the influence of follicle
stimulating hormone (FSH) and ultimate maturation occurs with the effect of luteinizing
hormone (LH) [24]. Whereas in PCOS, rising gonadotropin-releasing hormone (GnRH)
increases the frequency and amplitude of LH release more than FSH. The circulating
LH/FSH ratio increases, and this increase leads to a dysfunction in follicle development.
In addition, progesterone reduces the inhibition of the GnRH pulsation frequency, and an

increase in androgen production begins in the theca cells of the ovarian follicles [1,23,25].

In PCOS, oligo-anovulation is observed in the early antral period due to the
cessation of follicle development [1,2]. Normal ovulation occurs by the action of
gonadotropins released from the hypothalamic-pituitary axis on the developing follicles
[24]. In PCOS, Anti-Mullerian Hormone (AMH) levels raise with the increase of AMH
production from the granulosa cells of an increasing number of small antral follicles.
Increasing AMH level causes FSH resistance by decreasing FSH sensitivity in follicles
and prevents the development of primordial follicles. In addition, AMH inhibits the
aromatase enzyme and prevents the conversion of androgens to estrogen and contributes

to hyperandrogenism [23,25].

Hypersecretion of LH and insulin-like growth factor 1 (IGF-1), causes excess
androgen hormone secretion from theca cells. Increased androgen hormones further
impair follicular maturation by promoting the initiation of primordial follicle growth and
increasing the number of growing small antral follicles. Ultimately, it leads to
hyperandrogenism, which results in the arrest of follicular development [23,26]. (Figure

2.2)



It is also exacerbated the effects (the direct effect of insulin on theca cells via the
insulin receptor and the indirect effect via the IGF-1 receptor) of insulin on theca cells,

by overstimulation of theca cells by LH [28,29].
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Figure 2.2. PCOS ovarian follicular maturation arrest

2.3.2. Insulin resistance, hyperandrogenism and adipocyte dysfunction

Insulin resistance (IR) associated with PCOS has a selective resistance mechanism
that affects metabolic and mitogenic, signaling pathways [27]. The effects of insulin on
theca cells are exacerbated by LH overstimulation of theca cells [28,29]. This mechanism
of action occurs through its direct effect on theca cells through high-affinity insulin
receptors in the follicular membrane and its indirect effect through the IGF-1 receptor,
causing a defect in the metabolic pathway [29].

Hyperandrogenism is an important feature of PCOS and is included in all
diagnostic criteria. Also, in PCOS, IR and hyperandrogenism often accompany each
other. IR might reproduce endogenous androgens in women with PCOS [1,28]. The
increase in insulin contributes to hyperandrogenism by directly stimulating ovarian
androgen secretion, as well as by decreasing the synthesis of sex-hormone binding

globulin (SHBG) from the liver and increasing the level of free testosterone. (Figure 2.3)
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Figure 2.3. Insulin resistance in PCOS

It is thought to be closely related to androgen levels of visceral adipose tissue in

women with PCOS [30]. It has been demonstrated that androgens stimulate visceral fat
deposition and cause adipocyte dysfunction. Abdominal adipose tissue increases, and IR
induce androgen synthesis. This again causes a higher inflammation and visceral fat
[30,32]. (Figure 2.3)
Furthermore, approximately 70 percent of women with PCOS have intrinsic insulin
resistance in adipose tissue beyond the expected insulin resistance associated with body
mass, and peripheral insulin resistance may be the result of adipocyte dysfunction.
Moreover, adipose cells generate agents such as leptin and adiponectin to modulate
androgenic hormones. In some PCOS patients, elevated serum leptin inhibits the
aromatization, improves high androgen levels. Also, adiponectin rises insulin sensitivity
[33,34].

In studies, it has been stated that mitochondria are disrupted by various
mechanisms and contribute to skeletal muscle insulin resistance caused by
hyperandrogenism with a decrease in glucose uptake [31]. Extracellular signal-regulated
kinase (ERK) 1/2 activation values in skeletal muscle tissue and insulin response were
found to be increased in women with PCOS compared to women without PCOS.

Increased (ERK) 1/2 activation inhibits serine phosphorylation of the insulin receptor



substrate. This suggests that (ERK) 1/2 activation may have a role in the normal feedback
mechanism in insulin signaling and may contribute to insulin resistance in PCOS [29].
(Figure 2.4) Furthermore, in PCOS, serine phosphorylation of the insulin receptor and
insulin receptor substratel (IRS1) is increased in skeletal muscle, impairing insulin

signaling [30]. (Figure 2.4)

Metabolic effects Mitogenic effects
of insulin signalling of insulin signalling

Figure 2.4. Mechanism of insulin resistance in skeletal muscle in PCOS [1]

Myocyte

2.4. Clinical Features of PCOS

PCOS is a multifactorial disease according to the intensity of its clinical features [1].
Every criterion in the diagnosis of PCOS produces different clinical results on its own.
For example, androgen excess can appear as hirsutism, acne and alopecia in clinic. Also,
chronic ovulatory dysfunction may cause failure in fertilization and endometrial
hyperplasia and/or carcinoma. Isolated PCOM is linked with the risk of ovarian
hyperstimulation syndrome only during ovulation induction [1,7,32,35].

Generally, a patient with PCOS complies the more criteria, has the more severe phenotype

[7,15]. (Figure 2.1)
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2.4.1. Associated Symptoms and Co-morbidities

PCOS is often associated with abdominal adiposity, insulin resistance, obesity,
metabolic disorders, and cardiovascular risk factors [1].

IR has not yet been formally admitted in the diagnostic criteria of PCOS, but it is
closely related to the etiology and clinical features of PCOS [16-17] and it interests 75
percent of thin women, and 95 percent of obese women [36,37]. Women with PCOS, who
are fairly insulin resistant, show worse reproductive and metabolic characteristics than
women with PCOS who are not insulin sensitive. Various studies said that the interaction
between PCOS and visceral adipose tissue might be the result of a chain reaction in which
hyperandrogenism promotes visceral adiposity [28,29,30]. It can also further facilitate
androgen secretion in the ovaries and adrenal glands [32].

Studies have shown an increased incidence of metabolic syndrome, gestational
diabetes mellitus, and DM2 in premenopausal women with PCOS. [41,42]. The incidence
of metabolic syndrome is more in the PCOS population in accordance with healthy
women of the same weight [39]. The women with PCOS in phenotypes faced with
hyperandrogenism, it has been associated with more severe insulin resistance and a worse
lipid profile [35,40]. The metabolic features of PCOS also effect ovulatory functions [30].
(Comparing chronic oligo/a-menorrhea and regular cycles)

PCOS was also found to be a risk group in terms of cardiometabolic complications
and increased cardiovascular disease (CVD). Long-term increased risks of the disease
include cardiovascular disorders such as hypertension (HT), venous thromboembolism.
Moreover, PCOS increases the risk of complications in pregnancy and endometrial
cancer. Also 40% of women with PCOS suffer from infertility [46-48].

Psychosocial disorders such as anxiety, depression, mood disorders [49-52] and
sexual dysfunctions [52-55] are common in women with PCOS. However, the etiology
of mood disorders and psychosexual dysfunction in PCOS is still unclear.

In addition, symptoms such as pelvic floor dysfunctions [56-58], urinary incontinence
[60,61], pelvic floor muscle weakness [61,62] have also been reported in women with

PCOS.
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2.5 Management of PCOS

Since PCOS is a multisymptomatic chronic disorder, treatment approaches are
determined according to clinical features. The main goals of treatment focus on metabolic
disorders, hyperandrogenism, also reproductive treatments or strategies to improve
psychological and emotional state are preferred according to the patient's expectation [7].

Treatment approaches used in management of PCOS include: pharmacological
approaches (combined oral contraceptives, metformin, anti-androgen agents, etc.),
infertility treatment (pharmacological, surgery, in vitro fertilization, etc.), surgical and
cosmetic therapies [7]. Withal, lifestyle interventions consisting of diet, exercise, and
behavioral strategies are played a significant role in the management of PCOS [7,35].
The Australian Alliance's evidence-based guidelines for the evaluation and management
of PCOS in women of reproductive age, first published in 2011 and then updated again
in 2018[7,35]. The guideline likewise emphasized the importance of lifestyle changes in
PCOS management and emphasized multidisciplinary care and patient education [7].
Guidelines suggested that the management of PCOS should include diet and exercise and
such lifestyle changes, as first-line therapy. (Before or along with pharmacological
treatment.) It was highlighted that to protect the healthy weight and improve hormonal
statement, sustaining overall quality of life throughout life is essential. Patients'
education, multidisciplinary approach, and lifestyle interventions were found important
[7,35].

Losing weight and maintaining a healthy weight is important for women with
PCOS, as excess weight and obesity can worsen the condition and increase risk factors in
the PCOS population. In the etiology of PCOS, it has been observed that excess weight
increases reproductive and metabolic problems and affects psychological health.

Despite IR has not yet formally admitted in the diagnostic criteria of PCOS, it
interests 75 percent of thin women and 95 percent of obese women [36]. With or without
weight gain, it negatively affects the pathogenesis of PCOS and leads to a vicious circle.
Exercise might improve IR and studies have offered that it is a potential intervention in
PCOS with some evidence-based beneficial effects [63]. Weight loss, diet, and exercise
can reduce IR, correct hyperinsulinemia and menstrual abnormalities, increase ovulation

rates, and help treat infertility.
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It has been confirmed by several studies that exercise might improves the
metabolic components related to PCOS. (Hypertension, IR, high sugar level etc.) Studies
have also indicated that lifestyle management, including exercise interventions, may

evolve PCOS independent from losing weight [64].

2.6. PCOS and Exercise:

Physical activity and exercise are important factors in lifestyle changes. Physical
activity is defined internationally as the movement of the body to expend energy. [65]. It
can be characterized as activities that increase heart rate and respiratory capacity and
cause fatigue at different intensities.[66] Exercise is defined as “a subset of physical
activity that is planned, structured and repetitive and with the ultimate or intermediate

goal of improving or maintaining physical fitness” [66].

Considering the daily routines and cultural preferences of women with PCOS, it is
recommended to include physical activity in their daily routines such as housework,
professional work, transportation and to minimize their sedentary time. It is thought that
regular physical activity contributes to a better anthropometric and androgenic profile
[68] and reduces the risk of HT, DM, cancer, and obesity by reducing mortality and
morbidity rates [69]. An increase in habitual physical activity of 2000 steps/day
(regardless of physical activity status) was found related with decreased functional
activity in PCOS and this was interpreted that the positive effect of habitual physical
activity on PCOS, linked with low androgens [68].

Australian Alliance of PCOS Guidelines recommended the exercise prescription
that include at least 150 minutes of moderate-intensity physical activity per week or 75
minutes/week of vigorous-intensity or an equivalent combination of both, including two
consecutive days/week of muscle-strengthening activities [7]. It is known that obesity and
increase in body-mass index (BMI) increase menstrual disorders and hyperandrogenism,
and weight loss reduces clinical symptoms [76]. Exercise training is effective in
improving PCOS-related metabolic risk factors such as hypertension, IR, and high
glucose levels, even without weight loss [77]. Decreased insulin sensitivity is essential
for obese or lean women with PCOS; It is predicted that the majority of women had
varying degrees of IR [11]. Exercise training is seen as a viable approach to improve

PCOS symptoms in PCOS, both obese (BMI>30) and thin (BMI<25) [78].
13



In the literature, it has been stated that there is a relationship among structured
exercise and decreasing androgen levels [70-72]. With structural exercise, the abdominal
fat ratio is reduced, muscle capillarity is increased, and glucose transport function and
regulation are regulated. In PCOS, exercise may have a healing effect for abnormal
emotional and endocrine responses due to stress and psychological conditions [73].
Vigorito C. et al. found that a 3-month structured exercise training might presented better
cardiopulmonary functional capacity and physical fitness, insulin sensitivity and BMI and
decreased CRP, in obese PCOS women, and recommended structured exercise as a
therapeutic option in younger patients [74]. Giallauria F. et al. also reported that after
three months of exercise, significant development in maximal oxygen uptake (VO2max)
and heart rate, and a significant reduction in CRP and White blood cells. They interpreted

that exercise training would improve inflammation in women with PCOS [75].

Recently, there has been an increase in studies suggesting various exercise models
for PCOS such as aerobic exercise, resistance exercises, high-intensity interval training
and resistance exercises. However, women with PCOS have reported getting insufficient
lifestyle advice despite its potential to be beneficial [7]. The specific effectiveness of
different exercise models and volumes is still indefinite, studies report that prioritized in

PCOS and associated comorbidities [79].

2.7. PRT in PCOS

Resistance exercise is known as a therapeutic exercise model. It can improve
muscle fitness (muscle strength, endurance and power) and effectively manage, reduce or
prevent diseases and conditions such as osteoporosis, Type 2 diabetes and obesity. It is a
type of exercise that can be applied to adults of all ages [80]. If the additional gain is
desired with resistive exercise, resistance training should be increased gradually as the
muscles become stronger and hypertrophy is achieved. (Like progressive resistance
exercise training) Adults should ideally have 2-4 sets total of 8-12 repetitions per set with
2-3-minute rest interval between sets to improve muscle fitness for each muscle group.
(FITT-VP, principle of Ex Rx) [80].

The effects of progressive resistance exercise training (PRT) on the
musculoskeletal system, such as increasing muscle strength and density, and reducing

bone mineral density loss, have been proven. In addition, adaptations in the body after
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resistance exercises are affected by changes in hormone concentrations depending on
various variables such as applied volume, intensity, and intervals. The tissue that is most
affected by the disorders in glucose metabolism is skeletal muscle, and impaired
metabolic signaling of insulin in skeletal muscle contributes to systemic insulin
resistance. In addition, androgens are known to increase skeletal muscle mass and
strength [43,44]. In women with PCOS who are under the influence of androgen excess,
exercise approaches that actively involve skeletal muscle may be considered, given the
effects of the syndrome on skeletal muscle. Insulin resistance is cited among the primary
mechanisms in the etiology of PCOS. Therefore, it may be one of the important targets
of therapeutic approaches for PCOS population. The skeletal muscle is also a great
repository for insulin action [31]. It is thought that PRT had an essential role in reducing
the risk of metabolic conditions such as DM2, metabolic dysfunction, especially thanks
to its effect on IR [76]. According to the consensus statement from the American Diabetes
Association, resistance exercise has been an effective method to improve similar
symptoms in DM2 patients [81]. Some studies applying PRT in patients with DM2
suggest that it can significantly improve insulin sensitivity and HbAlc [76,81], and these
changes have been found linked with many structural and metabolic changes in skeletal
muscle [31]. There are studies in the literature suggesting that PRT may be a potential
intervention in PCOS with these evidence-based beneficial effects [104], but these are
few.

A recent review article provided evidence that PRT may benefit women with
PCOS [81,115,116]. PRT improves hyperandrogenism, body composition, and
reproductive function in women with PCOS [70,115] and it has positive effects on
hormonal and physical properties [83,116]. PRT have been reported to support vitality
and functional capacity [70,83]. Kogure et al. evaluated the effectiveness of PRT in
increasing lean body mass 45 women with PCOS compared to 52 without PCOS, and
outcome measures supported increment of muscle strength in PCOS. According to the
study, it is recommended that resistance exercise may improve health and fitness in
women of reproductive age, functional strength capacity [70]. Thomson et al. have
presented a 20-week program, participated 104 overweight women with PCOS. There
were three groups, which are diet only (DO), diet plus aerobic training (DA), and diet
plus combined aerobic and resistance training (DC), and the DC group compared to the

DO group significantly improved body fat percentage, fat mass and lean mass [72].
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Bruner et al. have reported a 12-week pilot study in 12 women with PCOS, high
abdominal obesity. The women were divided two groups: receiving aerobics plus PRT
plus nutritional counseling group (n=7) and a control group (n=5) receiving nutritional
counseling only and the experimental group was found to significantly increase
cardiorespiratory fitness and reduce substantially subcutaneous adiposity compared to the
control group [84]. In addition, there were few other studies that used strength training
[117,118] aerobic training and nutrition classes with PRT [72] or prescribed PRT with
nutritional advice [71] but none of these studies provided specific details for the PRT
interventions. These studies outcomes have shown some changes in better in
anthropometric measurements and physical activity with PRT.

According to our research, there is no other study in the literature stating that a
progressive resistance exercise program consists of completely calisthenic exercises. In
this study, we considered the ACSM and PCOS guidelines while creating the progressive
training program [7,35,66,77,80]. It was consciously made to create the whole program
from calisthenic exercises. The benefits of calisthenic exercises using bodyweight are
also known in terms of muscle strength and functional status. On the other hand, a
tendency to sedentary behavior is also common in women with PCOS, adding to the
difficulty of maintaining patients' lifestyle interventions. It has been mentioned in the
literature that body image, weight gaining and body composition are factors that
negatively affect women with PCOS for psychological and physical parameters
[49,52,64,107,108,109]. The exercise training program, which requires minimal
equipment and provides ease of implementation, is also considered as a form that women

with PCOS, can integrate into their lives and continue for a long time.
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3. MATERIAL AND METHOD

3.1. Study design

Our study is a controlled two-arm study in which the results of the Exercise and
Control groups are compared. The total duration of the study is 12 weeks, and the results
of the pre-intervention (0. week) and post-intervention (13. week) outcome measurements
were evaluated.

40 volunteer women aged 18-40 who were diagnosed with polycystic ovary
syndrome (PCOS) by the examination and findings of the gynecologist and obstetrician
at Yeditepe University Obstetrics and Gynecology Department between January 2020-
September 2021, were referred to the Department of Physiotherapy and Rehabilitation at
Yeditepe University. While calculating the effect size of the present study, a priori power
analysis was performed using the statistical software package GPower. The results of the
power analysis showed that 40 volunteers should be involved in the study to have good
power for its purpose.

Marmara University Non-Interventional Clinical Research Ethics Committee
approved all procedures prior to the baseline evaluation. (Appendix A) All participants
were informed about the purpose of the study, evaluation methods, and intervention

methods. A written informed consent was obtained from all participants. (Appendix B)

3.2. Participants

The present study was conducted between January 2020-September 2021 at the
Research Laboratory of the Department of Physiotherapy and Rehabilitation of Yeditepe
University, with 40 women (ages 18-40) diagnosed with polycystic ovary syndrome
(PCOS) and referred from the Department of Obstetrics and Gynecology of Yeditepe
University. Brochures and social media announcements were used to reach the
participants with PCOS. Participants, whose diagnosis of PCOS was already given by a
different doctor were sent to Yeditepe Obstetrics and Gynecology Clinic to get a
confirmation by the physician. When the PCOS was not identified in the second
examination, those participants were excluded from the study. All potential participants
were evaluated based on eligibility criteria for the study. According to the evaluation
eligible volunteers were randomly divided into two groups: (1) progressive resistance

exercise training group, (2) control (routine treatment) group.
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3.2.1. Inclusion Criteria

- Female patients diagnosed by physician with PCOS

- Women between ages 18-40

- Willingness to undergo study protocols

3.2.2. Exclusion Criteria

- Pregnant and breastfeeding women

- Cardiovascular and renal diseases

- History of hypertension or cancer

- Acute or chronic condition that will adversely affect assessment and

interventions

- Already following any regular exercise program

3.3. Flow of Research

A total of 118 patients were applied to the study. After the first assessment, 2
women were excluded for health conditions, 14 people were contacted due to pandemic
conditions, 10 people were removed due to the diagnosis of COVID and 36 people left
without giving any reason. 14 people were excluded from the study due to their relocation

to different countries and cities. (Figure 3.1)
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Figure 3.1. Flow chart diagram

Among the 118 volunteers, forty volunteers entered the study and were divided
randomly into two groups: (1) progressive resistance exercise training group, (2) control
(routine treatment) group. Clinical outcomes evaluated before and after the intervention
period at weeks 0 and 13. Ultrasonography assessment, physiological assessments
(anthropometric results, pain), functional assessments (functional movement assessment,
postural status), menstrual cycle status, pelvic floor distress level and psychological
assessment (PCOS disease-specific quality of life questionnaire) were measured and

compared inter and intra groups. (Figure 3.1)

3.4. Methods

The initial test was conducted in the research room of the Yeditepe University
Physiotherapy and Rehabilitation Department, and firstly, informed consent was obtained
from every participant to accept clinical procedures. Afterwards, participant information

which involved diet and exercise habits, menstrual cycle, taking medicine, medical
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history and demographic information were taken. Consequently, physical measurements
(e.g., height, weight, waist and hip circumference, skinfold measurements) and functional
examinations (e.g., FMS, NYPAE) were applied. Participants were taught how to keep
their menstrual cycle diary and they completed the psychological questionnaire (PCOSQ-
50) and pelvic floor distress inventory (PFDI-20). Participants were also subjected to
ultrasound examination by physician at Yeditepe Obstetrics and Gynecology Clinic. Post-

testing was completed with the same procedure as baseline testing.

3.4.1. Assessment of Demographic Information

Participants were subjected to a form in which demographic information such as
educational status, marital status, occupation and employment status, and daily living
habits such as exercise, nutrition, smoking, alcohol, and caffeine intake were questioned.
(Appendix C)

Education status was evaluated as primary school, high school, university, and
graduate school. Marital status was evaluated as being married, single and engaged.
Professional working status was evaluated as not working, working part-time, working
full time.

Exercise habits were evaluated as exercising rarely, exercising 1-2 times a week,
exercising 3-4 times a week; nutritional habits were evaluated as a balanced diet, fast
food, vegetarian diet.

Smoking and alcohol using was answered as Yes, I do, No I do not, caffeine intake

was answered as cup/day None, 1-2, 3-4, 5+.

3.4.2. Ultrasonographic Evaluation

Polycystic ovarian morphology (PCOM) is among the diagnostic criteria for PCOS
and has an important place in the pathophysiology and clinical course of the disease [2,7].
Ovarian morphology evaluation was done by transabdominal or transvaginal ultrasound
as standard method. The ultrasound device gave the appearance of PCOM in patients with
at least 25 small follicles (between 2 mm and 9 mm) in the ovary, and the ovary size was
divided into normal size 10 ml. The PCOM evaluation was based on the Rotterdam
criteria [2]. Ovarian volume was calculated on the basis of a simplified formula for a
prolate ellipsoid of ovarian volume, as a traditional, practice often cited method. (0.5 x

length x width x ovary thickness) [85,86]
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Figure 3.2. Ultrasound imaging of polycystic ovary

3.4.3. Physiological Outcome Measurements

3.4.3.1. Anthropometric Measurements

Anthropometric measurements were used to interpret visceral adipose tissue,
which is an important determinant of obesity-related health risks such as cardiovascular
and metabolic disorders and plays a role in the etiology of insulin resistance. These
included waist-hip ratio (WHR), body mass index (BMI), body fat percentage, skinfold
measurements.

Height and weight measurement were measured with calibrated equipment and
without fine clothing and shoes, according to standard procedures [87]. BMI was
calculated as the ratio between the square of both results from weight (kg) and height
(cm) measurements (kg / m2)

WHR Measurement; We measured waist circumference(W) as the smallest
circumference of the trunk between the 12th rib and iliac crest and the widest
circumference of the hip(H). We then calculated the ratio (WHR) between the two regions
[88,89]. (W/H)

Percent bodyfat is the best measure for general obesity and central adiposity is
associated with a risk for chronic disease [88,89]. The body fat ratio was calculated by
measuring it with the Skinfold method [90]. Measurements were applied to standard
areas, including biceps, triceps, subscapular, suprailiac, and leg. We used the standard

skinfold caliper and followed the standard measurement procedure [91].
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Biceps: The measurement was taken from the forearm in the vertical direction,
where the biceps muscle is thickest. (1 cm above the marked point for the triceps.)
Triceps: Measurements were made in the vertical direction on the posterior aspect
of the midpoint of the upper arm in the sagittal plane. In the vertical plane, the
acromion and the middle of the radial tip were measured.

Subscapular: Measurement was made in the diagonal direction (45° angle). The
measurement point was 1-2 cm below the lower end of the scapula.

Suprailiac: Measurement was made in the diagonal direction. The measurement
was made at the intersection of the tip of the Iliacus and the anterior point of the
axilla.

Anterior Tight: Measurement was made in the vertical direction. The middle of

the proximal of the patella and the inguinal fold were the measurement point.

Figure 3.3. Skinfold Measurements
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Then, total measurements, body density, and percent body fat calculations were made.

(Table3.1.)

Table 3.1. Body Fat Measurements

Body Density - Three-Site Formula (Triceps, Suprailiac, Thigh)

(skinfolds) (skinfolds) — (0.0001392 x

)

Body density = 1.0994921 — (0.0009929 x sum of three skinfolds) + (0.0000023 x [sum of three
skinfolds]2) — (0.0001392 x age) = 1.0994921 — (0.0009929 x ) + (0.0000023 x | 12)

Body Fat Percent from Body Density

Percent body fat = (factor + body density) - (factor) =

%o

Population-specific formulas for conversion of body density to body fat percent

Population Age

Ethnicity

White 812
1317
18 59
60 90

Black 19 45
2479

Hispanic 20 40

Levels of Bodt

Fatness

Anorexic 15 44

Obese 17 62

Gender

Male
Female
Male
Female
Male
Female
Male
Female
Male
Female

Female

Female
Female

Body Fat %

(5.27 +BD) — 4.85
(5.27 +BD) — 4.85
(5.12 +BD) — 4.69
(5.19+BD) - 4.76
(4.95 + BD) — 4.50
(4.96 ~ BD) — 4.51
(4.97 < BD) — 4.52
(5.02 +BD) — 4.57
(4.86 + BD) — 4.39
(4.86 ~ BD) — 4.39
(4.87 < BD) — 4.41

Population
Ethnicity
White

Black

Hispanic

Levels of Bodt Fatness

(4.96 = BD) — 4.51
(4.95 + BD) — 4.50

Anorexic
Obese

_Jackson, A. S., and M. L. Pollock. 1985. Practical assessment of body composition. Physician and

Sportsmedicine 13:76-90.

_The McGraw-Hill Companies. American College of Sports Medicine.2000. ACSM'’s Guidelines for Exercise

Testing and Prescription, 6th ed.
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3.4.3.2. Menstruation-related Compliments

All Participants were briefed to keep a menstrual diary to see their menstrual cycle
compliments. The participants' menstrual cycles were asked their last period's beginning
date, and menstrual compliments were determined. (Regular cycle, oligomenorrhea and
amenorrhea). The cycle bleeding duration and the cycle length were logged by the
participants as the study continued. Women were also asked to write down their
complaints about other menstruation related compliments experienced, like pain, cramps,

spotting, mood changes, fatigue.

3.4.3.3. Pain Assessment

For pain assessment, the participants were asked to mark the painful points on the
body chart and pelvic region chart and to score the pain intensity of the marked parts on
a visual analog scale on a 0-10 scale [94]. In addition, participants filled out the McGill

Pain Questionnaire short form which is gold standard for pain identification [95].

Left Rizht Rizht Left

Figure 3.4. Pain body and pelvic charts
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3.4.4. Functional Outcome Measurements

3.4.4.1. Functional Movement Assessment

The functional levels of the participants were analyzed with the Functional
Movement System (FMS). FMS is a tool used to define body asymmetries and functional
movements in detail in both diseased, healthy and athlete populations. (Appendix D) FMS
consists of seven movement patterns that require mobility and stability: Deep squat,
disabled stepping, lunges, active straight leg raises, trunk stability, push-ups, rotational
stability, shoulder mobility. Volunteers were asked to perform these seven movement
patterns, respectively, and the practitioner is given a score between 0-3 points for each
pattern according to the FMS criteria, measured with a score between 0-21 points in total
[96].
3.3.4.2. Detection and Evaluation of Posture Disorders

The postural evaluation was evaluated using New York Posture Analysis
(NYPAD) which is a gold standard method. During the analysis, the back and side
photographs of the whole body are taken against the grid mirror, and the gravity line is
drawn in this photograph. Distance deviations are measured for the head region, neck,
shoulder, neck/back/waist vertebrae, hip/knee/ankle joints from the line, and the final

total result is calculated by giving 1-3 or 5 points for each region [97].

Figure 3.5. New York Posture Analysis

25



%
L]
%
5
0
i)
n
8
e
)
)

=5 = o it

Figure 3.6. Posture assessment

3.4.5. Strength Measurements

Knee extension and triceps extension maximum isometric strength measurements
were made for upper and lower body strength measurements. Force measurement was
measured with a portable electronic dynamometer. For knee extension evaluation, the
participant was placed chair with the knee was 90-degree angle. For triceps extension
evaluation, the elbow joint was at a 90-degree angle. Measurements were taken three

times with a one-minute repose and was accepted the highest score.

3.4.6. Analysis of Pelvic Floor Distress Level

Participants completed the Turkish version of a symptom inventory PFDI-20,

which measures the degree of discomfort and distress caused by pelvic floor symptoms.
(Appendix E) The inventory consists of 20 questions and three scales; each scored
between 0 (low distress) and 100 (high distress). (Pelvic Organ Prolapse Inventory-8
questions, Colorectal-Anal Distress Inventory-6 questions, and Urinary Incontinence
Distress Inventory-6 questions) [98].
Response scores ranging from 4 (quite) to 0 (not at all) were calculated for the PFDI-20
given to each item. For calculation, the mean value of all items for each scale was
multiplied by 25, and the PFDI-20 total score was obtained by taking the sum of the three
scales [98,99].
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3.4.7. Evaluation of The Quality of Life

We found it important to implement the quality-of-life assessment with the
disease-specific quality of life questionnaire for PCOS. We used the Turkish version of
the PCOS Quality of Life Questionnaire (PCOSQ-50) to evaluate the quality of life.
(Appendix F) PKOSQ-50 was developed specifically for PCOS by Nasiri-Amiri et al.
[100]. It contains 50 items representing six domains: A. psychosocial and emotional, B.
fertility, C. sexual function, D. obesity, and menstrual disorders, G. hirsutism and E.
coping. The result was calculated by adding the scores for each question answered by

choosing from the options on the 5-point Likert scale [100,101].

3.5. Interventions

All volunteers were informed about PCOS and lifestyle interventions. They were
advised to be physically active in their daily life and were given home exercise
recommendations.

The control group did not receive any exercise training during the study, except
for exercise recommendations given at the first interview. Control group continued the

routine treatment followed by the gynecologist and obstetrician during the study.

3.5.1. Progressive Resistance Exercise Training

Women in the exercise group were taken to supervised sessions by a
physiotherapist in the Yeditepe University Physiotherapy and Rehabilitation Research
Laboratory for four weeks, 2 days a week. Then followed eight weeks continued their
exercise programs as online supervised sessions at home. Each session was approximately
60 minutes, and the study continued for a total of 12 weeks. In addition, in the first
interview, all participants were asked to continue their exercise suggestions unsupervised
throughout the study, and home-based programs were renewed at 4-week intervals after
weekly checks. The purpose of including optional remote supervised and unsupervised
home exercises in the program; It was to provide a behavioral change in individuals with
PCOS and to try to adapt physical activity and exercise to their daily lives. The exercise
prescription, which consists of all calisthenic exercises, is in line with PRT

recommendations in literature [7,35,76,81,87].

27



The Progressive Resistance Exercise Training Program prescription was planned

based on the recommendations of the American College of Sports Medicine for the goal
of strengthening and endurance for adults [80]. Accordingly, each muscle group should
ideally have a 2--3-minute rest interval between sets, with a total of 2-4 sets of 8--12
repetitions per set to improve muscle fitness [102]. (FITT-VP, principle of Ex Rx)
In order to facilitate continuous adaptation and improve health or performance in the long
term, the increase in intensity and volume was made gradually improved [103]. Exercise
progression was prepared by linear periodization. Linear periodization is a traditional
form of load used for training, which refers to the increase in demand for muscle as it can
generate more power or become more resilient. It is applied by decreasing the volume
and increasing the density during the training period.

The exercise prescription consisted of calisthenic exercises using body weight and
isoflex for resistance training. Exercise progression was applied by decreasing the volume
and increasing the exercise difficulty. For this, 3 sets of 6 repetitions (6/6/6) completion
are taken into account for the exercise in the proper form for each level. (3 sets of 6
repetitions for one-sided exercises, such as a single leg lift) 2 minutes rest is applied
between sets. The participant who successfully completes the predicted number of sets
and repetitions proceeds to the next level. This process continues until the participant fails
to complete the number of sets and repetitions specified in the appropriate form that she
has already applied. When a failure occurs, the previous level is recorded as the
participant's level and training continues from this level. For example, for the push-up
exercise, when the participant in the First level successfully completes the push-up
exercise on the wall, which is the appropriate form, 3 sets, and 6 repetitions, he proceeds
to the Second level and continues with the push-up exercise on the slope, which is the
appropriate form of this level. This progress continues until the participant cannot
successfully complete the proper form of the next level. For isoflex exercises, standard
strength training bands (TheraBand) were used. There are different colored exercise tires
for each resistance. Participants start training with resistance, where they can do 10
repetitions but cannot reach 14 repetitions.

In addition, the intensity of exercise was tried to be maintained at a submaximal
level. For this, during exercise training, 5-6 / 10 fatigue value is followed according to

Modified Borg Scale and this score is maintained and continues. Also, this corresponds

28



to the intensity of exercise that corresponds to 65-70% of the American Sports Medicine

Association maximal heart rate [80].
During the program, exercise training, evaluation and applications were followed

by a physiotherapist, and exercise sessions were determined according to the times when

the participants were also available.

Table 3.1. PRT Exercise Program

Progressive Resistance Exercise Training Program:

Warm-up period:

(5-10min)

Resistance

(50min)

Exercises:

Side leg lift:

Squat variations

Push-up variations:

Clamshells exercise:

Calf raises exercise:
Lateral arm lift:
Abdominal exercises:
Rectus abdominus
Lower abdominal
Bridge exercises

Bird-dog exercise:

Recovery period:

(5-10 minutes)

Hip abduction in the lateral lying position

From standing to lowering, the trunk is erect and the knees are
deeply flexed and then rise to an upright position

Standing on arms with knees flexed in the prone position
Knees flexed in lateral lying position, with feet together,
opening and closing the upper knee.

Rise on the toe tip

Right and left shoulder abduction

Knees flexed in the supine position and head lift
Hip flexion-extension in the supine position
Lifting the hip up from the hook position

Contralateral arm and leg extension in the crawling position
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Figure 3.7. Bridge exercises

Figure 3.8. Clamshells exercise

Figure 3.9. Side legs rise exercise
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Figure 3.11. Push-up exercises
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Figure 3.12. TheraBand exercise for arms
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Figure 3.13. Squat exercises
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3.6.Statistical Analysis

The data obtained according to the evaluation results were analyzed using SPSS
21.0. The Kolmogorov-Smirnov test was used to test the numerical variables for
normality. The summary of numerical data was showed with descriptive statistical
methods (mean, + standard deviation, frequency) and ratio was used for categorical data.
Independent Samples T-Test method was used for comparison between groups with the
collected both before and after treatment. Also, to measure the effectiveness of the
existence of the exercise, the linear regression analysis is conducted among the difference
data, which is calculated by subtracting the week 0 data from the week 12 data. During
linear regression analysis, a dummy variable is assigned to participants who are in the

PRT (exercise) group. The significance level was accepted 0.05.
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4. RESULTS

This study was conducted with 40 women with PCOS ages between 18-40 to
investigate the effects of progressive resistance exercise training on physical parameters,

psychosocial status, and pelvic floor distress level.

4.1. General Characteristics of The Participants

The demographic information (age, educational level, marital status, job) and
health habits (exercise habit, diet, smoking and alcohol usage, caffeine intake) in the study
groups were given in Table 4.1. There were no statistically significant differences

according to demographic features except marital status between the two groups.

Regular medication use was taken into account, and it was similar in both groups.
Seven people from the exercise group (n=20) and nine people from the control group

(n=20) were using oral contraceptives. (Graphic 4.1)

Graphic 4.1. Regular Medication - Oral Contraception (OC) usage

Regular Medication -
Oral Contraception(OC)

Total Cohort (n=40) El6 0 24
Control Group n=20)2 9 11
Exercise Group n=20) I 13
0 10 20 30 40 50

@ Using OC Not using OC
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Table 4.1. The demographic features of the cohort

PRT Group c G (120) Total cohort
. ontrol Group (n=
Demographic Features (n=20) (n=40)
(mean)
(mean) (mean)
Age (mean) 26,7 26,05 26,38
Weight (kg) 63,21 68,55 68,21
BMI (kg/m2) 24,5 24,96 24,7
Waist (cm) 78,88 78,4 78,88
Hip (cm) 105,76 153,45 105,76
WHR 0,74 0,74 0,74
Single 12 48% 13 52% | 25
. Engaged 3 75% 1 25% 4
Marital Status
Married 3 33% 6 67% |9
Divorced 2 100% 0 0% 2
High School 2 40% 3 60% |5
Education College 16 53% 14 47% | 30
Higher Education 2 40% 3 60% 5
Student 4 44% 5 56% |9
Tob Part-Time 4 57% 3 43% 7
0
Full-Time 8 50% 8 50% 16
Not Working 4 50% 4 50% 8
Rare 15 52% 14 48% | 29
. Less Than 3 Times A
Exercise Week 5 45% 6 55% 11
ee
Habit )
More Than 3 Times A
0 0 0
Week
Balanced Diet 15 60% 10 40% | 25
. .| FastFood 5 38% 8 62% 13
Dietary Habit
Vegan 0 0% 1 100% | 1
Vegetarian 0 0% 1 100% | 1
1 cup of a day 2 67% 1 33% |3
Caffei 2 cups of a day 5 42% 7 58% 12
affeine
Intak 3 cups of a day 7 44% 9 56% 16
ntake
4 cups of a day 4 67% 2 33% 6
Scupsp of a day 2 67% 1 33% 3
Alcohol No 13 46% 15 54% | 28
Usage Yes 7 58% 5 2% |12
Smmoki No 14 44% 18 56% | 32
mokin
g Yes 6 75% 2 25% | 8

Data expressed as mean and percent (%). PRT: Progressive resistance exercise training BMI: Body mass index. WHR: Waist hip ratio.
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4.2. Comparison of Clinical Complaints of Groups

The clinical features (hirsutism, acne, alopecia, menstruation) are present in the

Table 4.2. Pre-intervention clinical complaints were similar in both groups.

Table 4.2. The clinical features of the cohort

Clinical Sign and Symptoms PRT Control Total
Group Group cohort
(n=20) (n=20) (n=40)
Hirsutism No 6 2 8
Yes 14 18 32
Acne No 3 4 7
Yes 17 16 33
Alopecia No 14 9 23
Yes 6 11 17
Menstruation Cycle Regular Cycle | 6 5 11
Oligomenorrhe r s i
a
Amenorrhea 1 0 1

PRT: Progressive resistance exercise training

There were no statistically significant differences according to clinical complaints
except menstruation cycle between the two groups. Initial menstrual cycle conditions

(normal cycle, oligomenorrhea, amenorrhea) in the groups are shown in the Table 4.2.

Changes in the menstrual cycle after PRT intervention were noted as from regular
cycle to oligomenorrhoea (n=1), no change (n=3), and oligomenorrhea and decreased
cycle length (n=3). For women in the control group (n=20), menstrual cycle changes were
found to be no change (n=4) and oligomenorrhea and cycle length increased (n=1),

oligomenorrhea and cycle length decreased (n=2).
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4.3. Comparison of The Differences in Pain Assessments

Participants marked their painful areas on the body chart and pelvic chart.
(Appendix 3) The areas where the pain is generally felt in the exercise and control groups

are shown on the Graphic 4.2 and Graphic 4.3 for body and pelvic charts.

Graphic 4.2. The pain areas according to the body chart

PRT Group (n=20) Control Group (n=20)

0%
10% 7%

20%

mBreast ®Ovary mGroin = Headache mBreast ®Ovary  mGroin u Headache

mLumbal mCervical mNo Pain mLumbal mCervical mNo Pain

Graphic 4.3. The pain areas according to the pelvic chart

PRT Group (n=20) Control Group (n=20)

mPubis mVulva mVagina = Anus mNo Pain mPubis mVulva mVagina = Anus =No Pain
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According to the statistical analysis results of the VAS evaluations, the pain

reduction in the ovarian (p:0.01) and lumbar (p:0.01) regions of the exercise group after

the intervention was statistically significant. There was also a decrease in headache

(p:0.025), but it was not statistically significant. (Table 4.3)

No statistically significant results were found for pain in the pelvic region in the

statistical analysis results. (Table 4.4)

Table 4.3. Comparison of the differences in body chart pain scores according to the

VAS within the groups
PRT Group Control Group p-value

BT 4,33 2,18 5,10 1,52 ,383
HEADACHE VAS | pT 2,78 2,05 4,90 1,73 ,025

p 0,02 0,51

BT 7,00 2,00 4,75 1,50 ,147
CERVICAL VAS | pT 3,33 2,31 5,75 1,71 ,169

p 0,03 0,51

BT 6,00 2,83 5,67 0,58 ,844
BREAST VAS PT 0,00 0,00 5,67 0,58 ,001

p 0,20 *

BT 7,69 1,93 7,00 1,48 ,343
OVARY VAS PT 2,62 2,84 6,82 1,40 ,000

p 0,00 0,34

BT 6,44 2,01 5,13 2,23 ,219
LUMBAL VAS PT 2,00 1,66 5,63 1,92 ,001

p 0,00 0,45

BT 7,25 0,96 5,83 1,47 ,131
GROIN VAS PT 3,75 4,35 5,50 1,05 ,360

p 0,15 0,36

PRT: Progressive resistance exercise training. VAS: Visual Analog Scale. BT: Baseline testing; PT: Post testing;

Std.: Standard Deviation; *: The correlation and t cannot be computed because the standard error of the difference is 0.
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Table 4.4. Comparison of the differences in body chart pain scores according to the

VAS within the groups
| PRT Group Control Group p-value
BT 5,00 , 5,75 2,06 ,766
VULVA VAS PT 2,00 , 5,75 2,22 ,228
p 0,02 * 1.00
BT 7,00 1,00 4,50 0,71 ,058
VAGINA VAS | PT 2,67 1,53 4,50 0,71 ,223
p 0,07 *
BT 6,00 1,41 5,50 0,71 ,666
PUBIS VAS PT 3,40 2,07 5,50 0,71 ,240
p 0,12 1,00
BT 3,00 , 3,00 0,00 =1
ANUS VAS PT 2,00 , 3,50 0,71 ,333
p * 0,50

PRT: Progressive resistance exercise training. VAS: Visual Analog Scale. BT: Baseline testing; PT: Post testing;

Std.: Standard Deviation *: The correlation and t cannot be computed because the standard error of the difference is 0.

4.4. Inter-Group and Intra-Group Evaluations of Physical and Functional Outcome

Measures

Statistical analysis of physical and functional measurement results of pre and post-

tests between groups are summarized in Table 4.5.

Table 4.5 Inter-group and intra-group changes on physical and functional

measurements
Exercise Group (n=20) Control Group (n=20)
Week 0 Week 12 Week 0 Week 12
Mean Stde Mean Stde Mean Stde Mean Stde | Coefficie | P-
\4 v \ \ nt Value
Physical
Outcomes
Weight (kg) | 68,21 }10’8 66,89 10’8 68,55 }10’2 109,2 ;?0’ -5,18 (1);38315'
BMI (kg/m2) | 24,71 4,11 | 24,22 4,06 249,5 422 2541 43,1 -1,9 L43E-
5 1 5 3 08
Waist (cm) | 78,88 53’3 77,59 ;2’8 78.4 ;2’5 107,1 ;22’ 3,73 (1)’507E'
. 105,7 104,9 10,3 | 1534 212, 212, 1,94E-
Hip (cm) 6 10,6 9 1 5 38 153.4 4 -1,45 0
WHR 0,74 0,08 | 0,74 0,08 | 0,74 0,08 | 0,74 0,08 | -0,03 (3)’615E_
Skinfold
Measureme
nts
. 8,97E-
Triceps (mm) | 24,5 5,66 | 23,7 5,31 | 22,75 6,51 22,65 647 | -14 05
Biceps (mm) | 22,66 3,97 | 22,54 396 | 32,55 ‘3‘5’5 3335 47,7 | -0,95 3;‘0915'
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Subscapular | 4003 55 183 51 | 17,75 514 | 2445 238 |14 2,18E-
(mm) 5 03
Suprailiac | 5400 797 [ 2436 691 |26 662 | 2645 641 |-1.93 3,75E-
(mm) 05
Anterior 49,5 8,02E-
Tight (mmy | 2436 456 [ 2401 452 353 2445 455 | -1,05 o
Body 9,98E-
Density 1,04 001 | 1,04 001 | 1,04 001 |[1,04 001 |0 0
28,00 4,60 | 27.60 440 | 27.80 4,70 | 28,10 4,70 2,10E-
0, 9 b 9 b 9 b 9 b b
Body Fat % % % % % % % % % -0,02 06
Skinfold 2458 529 | 24,02 497 | 2434 542 |2452 533 |-1.46 2,29E-
Three 06
Skinfold 20,4 19,1 212 212 9,25E-
ol 90,86 ¢ 889 | 8893 ¢ 898 3 -5,68 y
Functional
Outcomes
NYP 373 635 | 48,58 éo’g 394 752 | 403 808 |2075 i f“E'
6,01E-
FMS 11,03 3583 | 1543 453 | 119 48 |[1215 394 |83 5
Lower body | 2387 299 | 3456 461 |, o 209 2492 460 | o0, 8,18E-
strength(N) 5 5 ) 5 8 5 1 08
Upper body 20,8 | 1654 272 1378  17.9 5.42E-
strength(N) 152 4 5 8 135 19,5 S 7 27,6 04

Data expressed as mean + standard deviation. PRT: Progressive resistance exercise training. BMI: Body mass index. WHR:

Waist hip ratio. NYP: New York Posture Analysis. FMS: Functional Movement Screen. 1bs: pounds

As a result of statistical analysis, BMI, weight, waist circumference showed
statistically significant differences between the first and last test findings in
anthropometric measurements, but there was no statistical difference in hip
circumference. In statistical analyzes for skinfold measurements, statistically, significant
differences were found in triceps, suprailiac, tight regions, and body fat %. However,
there was no statistical difference in the biceps and subscapular regions.

Comparing the pre- and post-measurement findings of the FMS were demonstrated
that a statistically significant difference was found in the PRT group.

According to the statistical analysis results, the results of NYPAD posture analysis in the
PRT group were also statistically significant.

An increase was observed in the PRT group according to the triceps strength test
results but a statistically significant increase in Knee strength was missed. According to
statistical analysis, there was no change in both upper and lower body strength in the

control group.
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4.5. Inter-Group and Intra-Group Evaluations of PFDI-20

Exercise Group (n=20)

Control Group (n=20)

Table 4.6 Inter-group and intra-group changes on PFDI-20

Week 0 Week 12 Week 0 Week 12
P-
Mea Mea Mea Mea
Std Std Std Std Coefficient | Val
n n n n
ue
Pelvic Floor
Distress
Inventory
(PFDI-20)
2,13
10,31 10,67 | 8,44 9,69 8,75 8,21 8,96 9,1 -4,17
POPDI-6 E-02
7,49
CRADI-8 20,38 14 14,33 13,78 | 17,26 13,38 | 17,26 15,59 | -12,09 .05
8,62
UDI-6 39,37 20,93 | 31,67 21,7 38,12 22,91 | 42,08 23,76 | -23,33 .06
1,02
PFDI Total 70,06 36,89 | 54,44 35,65 | 64,13 37,49 | 68,3 40,59 | -39,59 .06

Data expressed as mean + standard deviation. PRT: Progressive resistance exercise training. PFDI: Pelvic floor distress inventory.

POPDI: Pelvic organ prolopsus distress inventory. CRADI: Colorectal-anal distress inventory. UDI: Uriner distress inventory.

According to the statistical analysis of the PFDI test results, no statistically

significant results were found in the other groups except the CRADI group. In the CRADI

subgroup evaluating colorectal distress, the results were statistically significant in the

PRT group compared to the pre-intervention and post-intervention results. (Table 4.6)

4.6. Inter-Group and Intra-Group Evaluations of PCOSQ-50

According to the results of the statistical analysis, PCOSQ outcome measures were

found to be statistically significant in the PRT group in all subgroups, except for the

Sexual functions subgroup. (Table 4.7)

The PCOSQ Sexual Function subgroup data were evaluated by only sexually

active participants in the PRT and control groups.
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Table 4.7 Inter-group and intra-group changes on PCOSQ-50

Exercise Group (n=20) Control Group (n=20)
Week 0 Week 12 Week 0 Week 12
P-
Coefficie
Mean | Std Mean | Std Mean | Std Mean | Std ¢ Valu
n
e
Quality of Life -
PCOSQ
A-
10,0 13,0 10,8 10,9 2,04
Psychosocial 33,4 40,73 32,45 31,35 16,85
5 8 3 2 E-10
and Emotional
6,16
B-Fertility 20,35 7,74 | 24,58 937 | 1885 8,05 | 18,3 8,66 | 9,55 £.09
C-Sexual 5,21
29 5,85 13298 854 | 279 6,5 26,8 7,42 | 10,15
Function E-13
D-Obesity and
10,1 1,64
Menstrual 23,4 8,25 | 28,53 4 22,25 824 |21 797 | 12,75 .08
Disorders
1,14
E-Hirsutism 1448 7,03 | 20,2 8,45 | 13,5 6,12 | 14,05 6,21 | 10,35 .07
2,12
G-Coping 23,03 749 |27,65 852 |222 7,88 | 21,45 7,99 | 10,75 .07
1436 30,9 | 174,6 47,6 | 137,1 283 | 132,9 27,0 2,92
Total 70,4
5 5 5 9 5 1 5 4 E-13

Data expressed as mean + standard deviation. PRT: Progressive resistance exercise training. PCOSQ:

Polycystic ovary syndrome questionnaire

4.5. Inter-Group Evaluation of Ovarian Volume Measurements in The PRT Group

Statistical analyzes of ovarian volume measurement results according to
ultrasound evaluation are shown in Table 4.6. According to the statistical analysis results,
there was a decrease in ovarian volume in the PRT group between before and after the
intervention, but it was not statistically significant. (p:0.057)

In addition, subgroup analysis was performed by separating individuals who used
OCs and those who only exercised in the PRT group. In the statistical analysis results,
there was no statistically significant difference in terms of ovarian volume change

between these two groups that did only exercise and exercise+OC.
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Table 4.6 Comparison of ovarian volume in the PRT sub-group using OC and

exercising only

PRT GROUP
Mean Std.

BT 12,60 6,97
Ovarian volume 7,87

PT 11,47

p 0,057

PRT only PRT + OC
Mean Std. Mean Std. P-value

BT 10,90 3,31 14,31 9,23 ,285
Ovarian volume PT 10,37 3,38 12,58 10,80 ,546

p ,303 117

Data expressed as mean + standard deviation. PRT: Progressive resistance exercise training. PRT+OC:

Progressive resistance exercise training + oral contraception. BT: Baseline testing. PT: Post testing.

4.6. Adherence to PRT intervention

Participation was assessed from control charts used to monitor supervised and un-
supervised exercise sessions. Participation in the exercise program was 98% for
supervised sessions and 95% for home-based exercises, in the exercise group.
Participation in supervised sessions was high (98%) for participants in the program. On
the other hand, participation in home-based sessions was found to be lower in the

participants.
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4.7. Statistical analysis

The data obtained according to the evaluation results were analyzed using SPSS
21.0. The Kolmogorov-Smirnov test was used to test the numerical variables for
normality. The summary of numerical data was showed with descriptive statistical
methods (mean, + standard deviation, frequency) and ratio was used for categorical data.
Independent Samples T-Test method was used for comparison between groups with the
collected both before and after treatment. Also, to measure the effectiveness of the
existence of the exercise, the linear regression analysis is conducted among the difference
data, which is calculated by subtracting the week 0 data from the week 12 data. During
linear regression analysis dummy variable is assigned to participants who are in the PRT

(exercise) group.
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S. DISCUSSION

The primary purpose of this study was to evaluate the effects of 12-week
progressive resistant exercise training on physical parameters, psychosocial state,
polycystic ovary morphology, and clinical complaints in women with polycystic ovary
syndrome. We found that progressive resistance exercise training improved body
composition such as body weight, body mass index, waist circumference, waist-hip ratio,
skinfold body fat measurements (i.e., triceps, suprailiac, body fat percent), functional
movements, disease-specific quality of life (i.e., psychosocial and emotional, fertility,
obesity, and menstrual disorders, coping) and colorectal pelvic floor distress (CRADI-8
in PFDI-20) in the exercise group relative to the routine care.

Current evidence-based guidelines are the recommended lifestyle interventions,

among which exercise is one of the important components, as first-line therapy for PCOS
[7,35]. A recent review of articles provided evidence that PRT may benefit women with
PCOS [81,115,116] and explored different prescriptions of PRT for PCOS. According to
our research, the present study is the first study in the literature stating that a progressive
resistance exercise program consists of completely calisthenic exercises.
The participants were evaluated with a prepared participation table in terms of adherence.
The control group had very low compliance with exercise recommendations. In general,
the participation rate in the exercise group was high (99%). In addition, the participation
in the supervised sessions in the exercise group was better than in the home-based
unsupervised sessions. The literature similarly demonstrates the need for supervision due
to support in the correct and reliable implementation of exercise interventions and
acquiring exercise habits. The importance of supervised and patient-centered
interventions is also emphasized in the PCOS Guideline [7].

This study provided some clinically significant adjustments to the PRT
intervention that may be associated with better disease management and treatment of the
underlying pathology. As a result, the post-intervention evaluations of the two groups
were similar. Changes such as the transition from regular cycle to oligomenorrhea (n=1),
oligomenorrhea, and a decrease in cycle length (n=3) were observed in the menstrual
cycle in the PRT group, and changes such as oligomenorrhea and cycle length increased
(n=1), oligomenorrhea and cycle length decreased (n=2) in the control group. However,

other studies [71,72,105] have shown that exercise regulates the menstrual cycle,
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increases menstrual density, and improves infertility using a similar methodology (i.e.,
self-reported menstrual diary). Accordingly, studies should continue to investigate the
appropriate PRT dosages and duration to provide the necessary improvement in women
with menstrual irregularities. The variables, including the study participants' physical
activity, nutrition, and stress, should be reported in detail.

The etiology of PCOS is closely related to body composition [32]. Kogure et al.
(70), Vizza et al. (78), and Almenning et al. (117) have reported improvement in body
composition in women with PCOS. Similarly, according to the outcome measures of this
study, BMI (p<0,05), weight (p<0,05), and WHR (p<0,05) were significantly reduced in
women with PCOS with the PRT intervention. These results were accompanied by a
reduction in triceps, suprailiac, and tight skinfold measures (p<0,05) and a significant
reduction in body fat percent-(p<0,05). With or without weight loss, the decrease in BMI,
WHR, and fat measurements and the improvement of PCOS-related symptoms are
significant in terms of positive outcomes in managing the disease, which can contribute
to general health. It should also be noted that these physiological data are challenging to
interpret in a small-scale study. Future studies in larger cohorts that also apply precise
measures of insulin resistance are needed to investigate these adaptations, including
determining dose-response effects for each outcome.

In the literature, various studies compared PCOS and non-PCOS women, and
according to their outcomes, a higher rate of muscle strength was reported in women with
PCOS. Several studies suggested that muscle fibers may be effective in insulin resistance
with the glucose mechanism. Also, it was mentioned that the benefit of resistance
exercises was associated with hyperandrogenism [44]. Kogure et al. showed a more
significant effect on muscle strength after resistance exercise, particularly in PCOS, than
in non-PCOS women [105]. Likewise, Giizelce E. et al. reported that muscle mechanical
function changes and muscle strength are associated with hyperandrogenism in women
with PCOS [106]. Ramos et al. [113] have found an increase in functional fitness and
quality of life. Similar to the literature, our study showed an increase in the muscle
strength (p<0,05) of the participants and showed an improvement in their functional
movements (FMS score p<0,05) in the PRT group. Accordingly, our study finds that
postural and functional recovery after PRT motivates patients as a sustainable method.

This result might be important for exercise continuity and inclusion in daily life.
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However, further studies are needed to determine the clinical significance of strength
adaptation in the PCOS population.

Polycystic morphology and increased ovarian volume on ultrasound are diagnostic
criteria and affect clinical features and progression [2,85]. In this study, the possible effect
of PRT on ovarian ultrasound volume was first investigated. The PRT exercise group
compared pre-exercise and post-exercise ultrasound evaluations of polycystic ovary
morphology. The change in ovarian volume in pre-and post-exercise was not statistically
significant, but a decrease in ovarian volume was observed (p=0,057). Although the
polycystic appearance is not statistically significant, the decrease can be interpreted in
favor of PRT intervention. Redman et al. showed that aerobic exercise training decreased
the number of follicles without changes in body composition or sex steroids, and they
interpreted that this finding may be the result of a change in insulin sensitivity [119]. In
women with PCOS, an improvement in insulin sensitivity and a decrease in ovarian
volume by approximately 30% were observed after six months of metformin treatment
[120]. Although there is no significant result, short-term (12 weeks) exercise training
showing a decrease in ovarian volume (0.059) can be interpreted in favor of improvement.
A more comprehensive exercise study may be applied to assess this finding better. In
addition, the ultrasound results of the participants who used oral contraception and did
not use oral contraception were compared according to the evaluation of the subgroup in
the PRT group. There is no statistically significant difference.

Some studies evaluating women with PCOS stated an increase in pelvic floor muscle
dysfunction [58-62]. Montezuma et al. [60] and Anténio et al. [61] have reported
increased urinary incontinence frequency in PCOS. Micucci et al. [59], Antdnio et al.
[61], and Vassimon et al. [62] noted that pelvic floor muscle might be associated with
hormone levels in women with PCOS. Some of these studies have indicated the effects
of pelvic floor dysfunction on daily life in women with PCOS. In this study, patients'
complaints were evaluated with the PFDI-20 questionnaire to question the positive or
negative effects of resistive exercises on their complaints about the pelvic floor. Some of
the patients (n=13) stated that their complaints decreased after exercise compared to pre-
intervention in the exercise group. Taghavi et al. noted that it increased in women with
pelvic organ prolapse and PCOS, but we observed a difference in colorectal-anal distress.
Also, a statistically significant improvement was observed in the CRADI-8 subgroup

(p<0,05), which evaluated the complaints of colorectal distress after PRT intervention. In
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addition, the participants verbally stated that this assessment made them aware, and their
complaints decreased. In later studies, a more detailed evaluation of the intervention may
be recommended on the pelvic floor or support for women with PCOS.

Several studies in the literature described that women with PCOS have pain, especially
in the ovarian region. Similarly, it was determined that the majority of all participants
experienced headache (n=19) and pain in the ovary (n=24), the groin (n=7), lumbal
(n=17), cervical (n=7), and breast (n=5) in the total cohort. Pain complaints were
significantly reduced in the exercise group compared to the control group. However, this
study is insufficient to associate pain and exercise with PCOS. For a more accurate
interpretation of the found results, pain relief should be considered in future studies to
reduce the quality of life in patients with PCOS and these complaints.

Studies conducted on women with PCOS have stated that the quality of life
decreases in PCOS, as it is a life-long condition that affects all heterogeneous systems
[52]. In the literature, quality of life for PCOS was seen as an essential criterion for many
interventions, and clinically significant results were noted. In addition, the effects of
exercise on quality of life are known in all populations. Similar to the literature, the
current study observed a significant improvement in PCOSQ, a PCOS-specific quality of
life assessment scale performed after exercise intervention. Psychosocial and emotional
(p<0,05), obesity and menstrual disorders (p<0,05), and coping (p<0,05), among the
subgroups of the questionnaire that deal with symptoms specific to PCOS, significantly
improved. In addition, since the sexual function domain was filled only by those with an
active sexual life, an evaluation was made among themselves (n=14). Although some
studies reported improvement in sexual complaints, no significant difference was found
in our study. In order to comment on this issue, a more detailed analysis is needed, as in
the study of Lara et al. [55].

To our knowledge, this study is the first study in the literature to provide
progressive resistance exercise training with a program consisting of calisthenic
exercises. The calisthenic exercises provided an advantage in terms of ease of application
and inclusion in the daily life of women with PCOS, and this type of exercise program
may be beneficial in promoting health and improving general symptoms in women with
PCOS. Adaptation to daily life may provide additional benefits, as continuity is

paramount in lifestyle interventions such as exercise.
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6. CONCLUSION

According to the results of our study, we conclude that 12-week supervised
progressive resistance exercises may provide better outcomes in women with PCOS when
used with routine treatments. Our results showed improvement in physical parameters
such as BMI, WHR, andbody fat percentage, which can provide insight into PCOS-
related symptoms and progression, improved functional movements, and quality of life
compared to pre-intervention measurements. A decrease was detected in the clinical
complaints of the participants after the exercise intervention. More significant
improvement in menstrual dysfunction was seen in the exercise group. In addition,
women with PCOS who complained of pain had decreased pain intensity on VAS. Pelvic
floor distress levels were evaluated with the PFDI-20, and an improvement in colorectal

distress level (CRADI) with exercise was observed.

Limitations
e The extended follow-up results were needed to evaluate the long-term
effects of progressive resistance exercise programs.
e Oral contraceptive use was similar in both groups, but creating separate
groups with larger numbers of participants might have made it easier to
understand the effectiveness of exercise alone.
e We compared ultrasound evaluation only within the exercise group before
and after efficacy, and with subgroup evaluation between exercise and oral
contraceptive users or non-users, adding control group data would also
provide insight.
e We included a small study size (n=40), which was inadequate for

generalizing the results.
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8. APPENDICES

Appendix A: Informed Written Consent

BILGILENDIRILMiS ONAM FORMU

Arastirmanin Adz: Polikistik Over Sendromlu Kadinlarda Progresif Direngli Egzersiz
Egitiminin Fiziksel, Psikososyal Durum Ve Pelvik Taban Distres Diizeyi Uzerine Etkileri

Saym Katilimet,

Yukarida adi yazili aragtirmaya katilmak iizere davet edilmis bulunmaktasiniz. Bu
aragtirmada yer almay1 kabul etmeden 6nce, aragtirmanin ne amagcla yapilmak istendigini
anlamaniz ve bu bilgilendirme sonucunda kararinizi vermeniz gerekmektedir. Asagidaki
bilgileri liitfen dikkatlice okuyunuz, sorulariniz olursa sorunuz ve agik yanitlar isteyiniz.
Bu arastirma tireme ¢agindaki kadinlarda sik goriilen bir hastalik olan Polikistik Over
Sendromu ile ilgili tedavi yaklasimlarina katki saglamak ve egzersiz egitiminin etkilerini
degerlendirmeyi amaglanmistir. Polikistik Over Sendromu (PKOS), adet diizensizlikleri,
killanma artis1 ve yumurtaliklarda polikistik goriinlim gibi belirtileri olan ve iireme
cagindaki kadinlarda en sik goriilen endokrin bozukluktur. PKOS tedavisinde hastaligi
iyilestirmek ve bu etkileri 6nlemek amaciyla medikal tedaviler (ilag tedavisi) ve cerrahi
yaklasimlar ve bunun yaninda, diizenli egzersiz, dengeli diyet ve davranis stratejilerinden
olusan saglikli yasam tarzi miidahaleleri onerilmektedir. Fiziksel aktivite ve egzersizin,
kilo kotrolii ve obezite iizerinde etkili oldugu, hormonal sonuglar1 ve genel saghigi
iyilestirdigi, diyabet, hipertansiyon, psikososyal problemlerin azaltilmasi ve
onlenmesinde etkili oldugu ve yasam kalitesinde artis1 sagladigi bilinmektedir. Bu
arastirma, PKOS’lu kadinlarda egzersiz egitiminin tedavideki etkilerini degerlendirmeye
katk1 saglayacaktir.

Aragtirma Yeditepe Universitesi Fizyoterapi ve Rehabilitasyon Béliimii ve Yeditepe
Universitesi Kadin Hastaliklar1 ve Dogum Anabilim Dali tarafindan yiiriitiilmektedir.
Arastirmaya sizin disinizda 40 kisi katilacaktir. Oncelikle sizden kisisel bilgilerini, pelvik
taban bozukluklarini ve yasam kalitelerini degerlendiren ve yaklagik 15 dakika siiren
anketleri doldurmaniz istenecektir. Bu anketteki sorulara dogru cevap vermeniz
caligmanin isleyisi agisindan 6nemlidir. Daha sonra fizyoterapist tarafindan; kiitle, Beden
kiitle indeksi hesaplamasi, bel-kal¢a oran1 (BKO), viicut yag orani (Skinfold Ol¢iimii),
fonksiyonel hareket, agri ve durus bozukluklari yoniinden degerlendirme ol¢iimleri
yapilacaktir. Ayrica caligma siiresince menstrual dongii (adet dongiisii) takiplerinizi
standart gilinliik ile yapmaniz istenecektir. Caligma ve kontrol gruplar1 arasinda tedavi
oncesi ve sonrast klinik semptomlar1 agisindan olusabilecek farklar1 degerlendirmek
amaciyla, tim goniillillere tedavi sonrasinda da tedavi oncesi degerlendirme Sl¢timleri
tekrar uygulanacaktir. Caligmaya katilan tiim goniillilere PKOS hakkinda genel
bilgilendirme yapilacak ve yasam tarzi miidahaleleri hakkinda oneriler verilecektir. 40
goniillii ile ylriitilecek calismada gruplar arasi ve tedavi Oncesi-sonrasi farklari
karsilastirmak i¢in kontrol ve ¢alisma olmak iizere 2 ayr1 grup olusturulacaktir. Kontrol
ya da calisma grubuna goniillillerin atanmasi rastgele yapilacaktir. Kontrol grubuna
sadece medikal tedavisine devam ederken calisma grubundaki goniillillere Progresif
Direncli Egzersiz Egitimi verilecektir ve takibi fizyoterapist tarafindan yapilacaktir.
Egzersiz programi 12 hafta boyunca haftada 2 giin olmak {izere ve her bir seans 60 dk
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stirecek sekilde uygulacaktir. Bunun ilk 4 haftasi birebir seanslar halinde, takip eden 8
hafta ise ev takipli olarak devam edecektir. Caligsma siiresince tedavi uygulanabilmesi igin
calismamiz sirasinda uygulanacak olan egzersiz programina fizyoterapistinizin onerileri
dogrultusunda dikkatle uyulmas: ve diizenli katilim saglanmasi beklenmektedir. Aksi
halde arastirmaya katilim sonlandirilacaktir.

Bunun size ve yakinlariniza higbir zarar1 olmayacaktir. Calismaya katilmakla parasal yiik
altina girmeyeceksiniz ve size de herhangi bir 6deme yapilmayacaktir.

Bu arastirmaya katilip katilmamakta tiimiiyle 6zgiirsiiniiz. Gerek duydugunuz tiim
bilgileri istemeye ve dogru, agik, anlasilir bilgi almaya hakkiniz vardir. Arastirmaya
katilmay1 istemezseniz burada size verilen hizmet olumlu veya olumsuz sekilde
etkilenmeyecektir. Gerekli gérdiigii takdirde aragtirmanin herhangi bir kisminda katilime1
arastirmadan ¢ikabilir, arastirmaci c¢alismay1 sonlandirabilir. Aragtirmanin tiim
asamalarinda kimlik bilgileriniz gizli tutulacaktir. Arastirma kapsaminda elde edilen
bilgiler bilimsel amaglarla kullanilabilir gizlilik kurallarina uyulmak kaydiyla sunulabilir
ve yayinlanabilir.

Arastirma ile ilgili daha fazla bilgiye ihtiyag duyarsaniz aragtirmaciya
esrakaracan10@gmail.com e-posta adresi veya 05309941486. numarali telefondan
ulagabilirsiniz.

Yukarida yer alan ve arastirmaya baglanmadan once katilimcilara verilmesi gereken
bilgileri igeren metni okudum (ya da sozlii olarak dinledim). Arastirma kapsaminda elde
edilen sahsima ait bilgilerin bilimsel amaclarla kullanilmasini, gizlilik kurallarina
uyulmak kaydiyla sunulmasini ve yaymlanmasini, higbir baski ve zorlama altinda
kalmaksizin, kendi 6zgiir irademle kabul ettigimi beyan ederim

Sorumlu Arastirmaci: Prof. Dr. Rukset Attar Tel. No:

Arastirmacilar: Dr. Ogr. Uyesi Ayca Aklar, Fzt. Esra Karacan

Imza/Tarih

Katilimcinin adi soyadi
Imza/Tarih

Sorumlu Aragtirmacinin adi soyadi
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Appendix B: Ethical Committee Approval

210

T.C. :
MARMARA UNIVERSITESI
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Appendix C: Structured Questionnaire for Patient's Demographic Characteristics

DEMOGRAFIK BILGILER FORMU

Adi-Soyadi:

Adres:

Telefon: E-mail:

Dogum Tarihi:

Medeni Durum() Bekar (QEvli O Ayn (O Bosanmis

Egitim:O ilkokul (O Ortaokul (Lise (O Universite () Yiiksek Ogrenim
Mesleginiz:

Sigara kullaniyor musunuz?: (QHayir () Evet __adet/gin il
Alkol kullaniyor musunuz?: (O Hayir (O Evet __gun/hafta
Gunluk aldiginiz kafein miktari(¢cay,kahve,mesrubat): _ adet/gun
Duzenli egzersiz yapiyor musunuz?: Diyetiniz:
(O Nadiren (O Dengeli
(O Haftada 1-2 (O Vegan
(O Haftada 3-5 O Vejeteryan
(O Hergiin (O Fast Food
(OOzel Diyet...
(ODiger...

Ek hastaliginiz bulunuyor mu?:..... ...

ik mentrurasyon yasiniz?:

Hala adet goriiyor musunuz?: QO Hayir
OEvet ise Periyotlariniz: O HafifQ Orta() Agir

-Kag glin surer?

Son adetin ilk gind tarih: __

Adet dénemi sirasinda agriniz oluyor mu?() Evet O Hayir

Adet kanama basladiginda mi baglar?) Eve{) Hayir

Adetiniz dizenli mi?) Evet () Hayir (Amenore........, Oligomenore......
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Appendix D: Assessment Form

KUTLE VE BEDEN-KUTLE INDEKSI (BMI) OLGUMU

ilk Degerlendirme
Tarih:

Son Degerlendirme
Tarih:

Boy (cm)

Kitle (kg)

BMI

BEL-KALGA ORANI (BKO) OLGUMU:

ilk Degerlendirme Son Degerlendirme
Tarih: Tarih:

Bel cevresi

Kalga cevresi

BKO

SKINFOLD OLGUMLERI

Bdlge ilk Degerlendirme Son Degerlendirme

Tarih: Tarih:

Biceps

Triceps

Supscapular

Suprailiak

Bacak
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POSTUR DEGERLENDIRMESi

ilk Degerlendirme
Tarih:

Son Degerlendirme

Tarih:

Bas Pozisyonu

Servikal Bolge

Pozisyonu

Omuz Pozisyonu

Torakal Bolge
Pozisyonu
Lumbal Bolgenin
Pozisyonu
Kalca Ekleminin

Pozisyonu

Diz Ekleminin Pozisyonu

Ayak Bilegi Pozisyonu

|

| e

Hi s e | ST )
5 "'} 3 ’f
|
\‘
* ) s
v/ ] v 1 0
TaRTRINLT) nHETRA e T
5 3 \
' 4 s /i F (]
IS ™ n
I==TTE i ’ P
\(L , I = e f e
& ] 3 h nieerny waRRLOLY

A s 5 h 3 (0
§ M Ml& g% - (% ﬁ :—:%‘:E"‘
5 3 S 3 1 r
3 8 é} Ll e é' e
P i e

69



FONKSIYONEL HAREKER DEGERLENDIRMESI (FMS)

ilk Degerlendirme Son Degerlendirme Yorum:
Tarih: Tarih:
Derin Squat
Engelli Adim | Sag: Sol: Sag: Sol:
Lunge Sag: Sol: Sag: Sol:
Omuz Sag: Sol: Sag: Sol:
Mobilitesi
Diz Bacak | Sag: Sol: Sag: Sol:
Kaldirma
Govde
Stabilitesi
(Snav)
Doénme Sag: Sol: Sag: Sol:
Stabilitesi
Toplam
* _ﬁl 1 J"L 1
Deep Squat Hurdle Step In Line Lunge  Shoulder Mobility
Active Straight Trunk Stability Rotary Stability

Leg Raise Push Up



AGRI DEGERLENDIRMESI

Lutfen agril bolgeyi isaretleyin ve isaretlediginiz bolgedeki agriy1 tanimlayan kelimerli segin ve
agrn siddetinize 0-10 arasinda puan verin. (10 hissettiginiz en siddetli agr)

Vicut Semasi & Pelvik Bélge Semasi:

Left Right Right Left

McGill- Melzeck:

Liitfen asagida agrimn tammlamak icin belirtilen
kelimelerden nuvgun olam isaretleviniz.

Yok Hafif Orta

Siddethi

Fonklama

Sizlayan

Keskin

Ice igleyen

Kisitlayan

Kemirici

Yakic

Acther

Yosun

Incitici

Siddeth

Yomeu

Tiksindirici

Korkung

Davamlmaz
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Appendix E: Pelvic Floor Distress Inventory (PFDI-20)

PELViK TABAN DISTRES ENVANTERI- 20

Pelvik Organ Prolaps Distres Envanteri 6 (POPDI6)

1. Karminizin alt bélgesinde sikliklabaskihisse diyormusunuz?

oHayir; oEvet
¢ Eger evetise bu sizi ne kadar rahatsiz ediyor mu?
01 o2 o3 o4
Onemsiz Az Orta Cok

! Kask bélgesi ve agagisinda siklikla agirlik vevabaskt hissediyor musunuz?

oHavir, oEvet
0 Esex evetise bu sizi ne kadar rahatsiz ediyor mu?
01 o2 o3 o4
Onemsiz Az Orta Cok

§. Vajinal bélgenizde siklikla bir gigkinlik veva divan plan bir gey géritver veya
bissediyormusunuz!?

oHavir, oEvet
0 Eger evetise bu sizi ne kadar rahatsiz ediyor mu?
01 o2 o3 o4
Onemsiz Az Orta Cok

4. Buyuk tuvaletinizi baglatmak vevatamamlamak 1zin vajina veya makat cevresine itme
yvapmak zorunda kaliver musunuz?

oHavir, oEvet
0 Eger evetise bu sizi ne kadar rahatsiz ediyor mu?
D1 ¥ D3 04
Onemsiz Az Drta Fok
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5. Idrannizi yaptiktan sonra tamamlanmadig hissini siklikla yagiyormusunuz?
oHayir, oEvet

b Esa evet ise bu sizi nekadar rahatsiz ediyor mu?
O1 o2 03 o4
Onemsiz Az Crta Cok

. Idrar vapmamizi baglatmak veya tamamlamak igin parmaklanmzla vajinal
bélgedekt gigkinliSinize itme yvapmak zorunda kalivor musunuz?
oHayir, oEvet

b Esea evet ise bu sizi nekadar rahatsiz ediyor mu?
C1 02 03 o4
Cnemsiz Az Orta Cok

Kolorektal-Anal Distres Envanteri8 (KRADE-8)

1. Biyik tuvaetnizi yapmak iginfazlaikinmaihtiyacs hissediyor musunuz?
oHayir, oEvet

0 Eger evet ise bu sizi ne kadar rahataz ediyor mu?
ol 0l c3 ad
Cnemsiz Az Orta Cok

§. Buyuk tuvaletiniz bittidinde barsaklannizin tamamen bogaltmadigini hissediyor

musuneg!
oHayir;, oEvet

b Eger evet ise bu sizi nekadar rahatsiz ediyor mu?
o1 02 03 o4
Onemsiz Az Crta Cok

. Biyik tuvaletiniz normal iken, kontroliniiz diginda siklikla digkimz kaginyor

musunuz?
oHayir, oEvet
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0 Eger evet ise bu sizi ne kadar rahatsiz edivor mu?

a1 02 03 o4
Onemsiz Az Crta Cok

10, Buyik tuvaletiniz yumugak veya stw iken, kontroliniz diginda siklikla digkinizs

kagtrtyor musunuz?
oHayir, oEvet

0 Eger evet ise bu sizi ne kadar rahatsiz edivor mu?
a1 02 03 o4
Onemsiz Az Crta Cok

11. Kontroliniz disinda siklikla barsaktan gaz kaginyor
musunuz ?
oHayir, oEvet

0 Eger evet ise bu sizi ne kadar rahatsiz edivor mu?
o1 02 03 o4
Onemsiz Az Orta Cok

12. Buyik tuvaletinizi yaparken siklikla agriniz oluyor mu?
oHayir, oEvet

0 Eger evet ise bu sizi ne kadar rahatsiz edivor mu?
01 02 03 o4
Onemsiz Az Crta Cok

13. Kuwvetli stkigma hisst yagtyor ve bityik tuvaletinizi yapmak igin banyoya kogturmak
zorunda kaliyor musunuz?
oHaytr, oEvet

0 Eger evet ise bu sizi ne kadar rahatsiz edivor mu?
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01 02 03 o4
Onemsiz Az Orta Cok

14. Biiyik tuvaletinizi yapma siiresince veya sonrasinda barsadinizin bir pargast makattan

diganya dogru ikt veya gigkinlesti mi?
oHayir, oEvet

] Eger evet ise bu sizi ne kadar rahatsiz ediyor mu?
01 02 03 o4
Onemsiz bz COrta Cok

Uriner Distres Envanteri 6 (UDE-6)

15.51k stk 1drara gikmay siklikla yagiyormusunuz?
oHayir, oEvet

] Eger evet ise bu sizi ne kadar rahatsiz ediyor mu?
01 02 03 o4
Onemsiz Lz Orta Cok

16, Sikigtiginizda siklikla idrar kagiriyor musunuz diger bir deyisle acil banyoya gitme
thtivaciniz oluyor mu?
oHayir, oEvet

] Eger evet ise bu sizi ne kadar rahatsiz ediyor mu?
01 02 03 o4
Onemsiz Az Orta Cok

17. Oksiirme, hapsirma veya gilme ile birlikte siklikl aidrar kagrmamz oluyor mu?
oHayir, oEvet

] Eger evet ise bu sizi ne kadar rahatsiz ediyor mu?
01 02 03 o4
Onemsiz Az Crta Cok
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18, Azmiktarda (damlal ar tarzinda) idrar kacirm aniz siklikla cluyor mu?

oHayir; oEvet
0 Eger evet ise bu sizi ne kadar rahatsiz ediyor mu?
01 o2 o3 o4
Onemsiz Az Orta Cok

19. Idrar torbanizi bogaltm ada zorluk siklikla oluyormu?

oHay1r; oEwet
0 Eser evet ise bu sizi ne kadar rahatsiz ediyor mu?
01 o2 o3 o4
Onemsiz Az Orta Cok

20, Alt karin veya cinsel bélgenizde agn veyarahatsizlik siklikla oluyormu?
oHay1r; oEvet

0 Eger evet ise bu sizi ne kadar rahatsiz ediyor mu?
01 o2 o3 o4
Onemsiz Az Orta Cok
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Appendix F: Polycystic Ovary Syndrome Questionnaire (PCOSQ-50)

PCOSQ-50 OLCEGI

ACIRLAMALAE

= P sorular sizin saglk derumanuz e ilgilidie Lotfen tim semolan nasid
hisseitiginizi en iyl yekilde derccelendinme yeparak, kistucukian [saretleverck
cevaplayinz.

= er soru lgin sadeoe bir segenci aretlcyiniz Dodm olmayon ya da haeink
olan bir cevap voktur. Sodece sizm nasil hissatiginia belirten segencg
SeciniL

BOLUM A: PSIKO-S0SYAL VE DUVGUSAL

Son dirt hafta ivinde ne kidar siklikla

Highir . Her
e Madiren | Bazen | Sik Sk Famsil

Kiitd ruh halinden

! mardarip aldune:? o o L = 0
PKOS don kaynakh

T | sarunlarimizdan dolayy 0 Claayr [ O 0
sabirszhk yasadmaz”
Hastuliklarimzdan

3 | dofayy kendinizi O a O O ]
sugladimrz?
DHger kigiler e

4 | figkilerinizde sorun O o (] ] O
yayardinrz?
Oz giliven cksikliginden

5 | dodays muwzdarip o 0 O O O
eddunuz?
Agresif {saldirgan) hir

5 tutum igine girdiniz? o L H = -
Hastahklarmozen tedayisi

7 | hakkmda karamsar O (] O a o
hisscitimiz?
Fixiksel

& | giriniimilnEzden dolay O O a o .|
utamg hissettiniz?
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Safthikh kadwnlars karg

o farkh hiscettinke? O ] O a
Dieygularmn konirel

10 | etmede gighik O O a O
yagndimzT
Cirkin ya da itic

| issettiniz? 2 = Q B

o | Cabuk yarabdufuneza

12 tdsscttiniz? m} || a (]

BOLUM B: DOGURGANLIK
Son dort hafta kinde ne kadar sklikla
; Highir Her
saman Madirem Sk S1k Firnda

Cocuklar: glirlince

1 | Grglio hissettiniz? o = o o
Hamile kadm giriince

2 | Gzpiin hissettiniz? c = o =
Ksirhkla Bzl endise

3 duydunuz? (=] ] O O
Effer hamile kalrsanm
PROS un ilim

4 | belirtllerine O O O O

: katlanscafimim

hissetiiniz?
Diigiibe korkusu

| hissettiniz? = U D ©

P Gelecekie kusarlikian - - o O

endige duydunuz?
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Boganma va da ayeilik
T korkusy yagadinz? = 0 = O O

BOLUM C: CINSEL FONKSIYON *ESI (PARTNERi) OLANLAR
DOLDURACAK

Son diirt hafia icinde ne kadar siklkla

Her

Higbir 2
Nadirem | Bazen | SikSik Fainii

aman

Kisirlik nedeniyle cinsel
1 | iligkide kendinizi ise ] (] O (] m]
yaramarz hissettiniz?

Hastalkiarm flag
tedavisinin vzan vadel =
cikilerinden endize
duydunuz®

Cinsellik kamusunds
tatadnsizik hizsctcink?

Cinsel uyar eksikiigi
hisscttinkz? L o

Cinscl ilighi srasnnda
5 | kayganhk elsikligi (] (] (u ] o a
yagadmmz?

Cinsel ilighi sirasimda
6 | kavganhk eksikhgi o [m] o m o
yagadimz?

Orgaem eksikligi
L vt n] O m 1 ol

Cimeel sofuklukilcarshk
8 | verememeden dalay o ) ] ] O
utung duydumuz?

PEOS kaynakh cinsel
9 | dired {libido) kayb m] o O (] (]
vagadinez?




BOLUM D: OBEZITE VE MENSTRIAL BOSUKLUKLAR
San diirt hafia icinde ne kadar sikhkia

Highir Her
o 04 Nadiren | Bazen | Sik Sk T

Agir kilole elmakian

endige duydunuz? u o o o U

Hastaliklarima kontral
2 | alivmda twimak icin Kila O O O = Q
verme ihtiyaer hissetiniz?

Kiko verdikten sonra
Swceki kilonwza chea
dénmeldten endipe

duydunuz?

Adetin famamen
4 | kesilmesinden eadie O O o (=] m|
duydunuz?

Adetin uzun araliklarls
5 | vlmasindan endige O (m] 1 (| a
daydunuz?

Esinize daha gekici
6 | gordnmek igin kila {m] a &} O o
verme istedi hissettiniz?

Diyabet{geker]),
hipercansiyon ve kalp
7 | hastahklan gibi | ] O | m| O
hastaliklardan korkn
duydunuz?

Tekrarl doktor
ziyaretlerinden dolay:
tedaviyi birakma istegi
hissettiniz?

9 Kanser slma korkasu
yaguduniz?




BOLUM E: TOYLENME
Som dibrt kafta icknde ne kadar sikhkla

Highir

Madiren

Sik Sk

Her
Faman

Yiigiinfzde a5
tiiylenmeden dolays
wiang duydunuz?

O

Yilzde ve viicutts asr
iyl emmee nkn
ilerlemesinden endise
duydunuz?

YizEnizde aqrn
tiylemmeden dolays
endige duydunuz?

Istenmeyen tiylerden
kurtulduktan sonra hiels
yemiden cikmasindan
endlse duydumnz?

Agin vilcut
tltylenmesinden dolayi
uiang hissettinkz?

Asir tiylenmeden dalaw
vicudunuzu ve

yizinizil kapatma
ibtiyac hissettiniz?

BOLUM G: BASA CIKMA
San dort kafta iginde ne kadar sikhkia

Highir

Madiren

Bazen

Sik Sk

Her
Laman

Alle destefinde ve
hastalifs kabullenmede
eksiklik hissetilnlz?

o

Kadin oldugunuedan
dolays memnuniyetsiziik
hissettiniz?

Tedavi iltiyacindan
dalayi caresizhik
hissettiniz?
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Diger kisiler (o
hastalikisrmz hnklands
keonugurien rahatae
Iakssertinlz?

Digrer kiigiler ile
hastalikinrimz hakkinds
iletisim kurarkes sorun

yagadiniz?

Kendi giriiniginizden
memnuniyetsd Ak
hissettiniz?

Su anigelecekte e5 olma
durumunoels ilgilk
memnuniyeisizlik
hissettiniz?
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