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Abstract 

Polycystic Ovary Syndrome (PCOS) is a crucial infertility problem 

among women in the world; especially Arab women. The main objective of 

this case-control study was to perform anthropometric, biochemical, clinical 

and nutritional assessment among PCOS patients. The study population 

composed of 60 Jordanian women aged 19–39 years, and classified into two 

groups: 30 were cases (PCOS patients) and 30 were control group (Healthy 

women). Results of the study indicated that the Body Mass Index (BMI) 

were significantly higher among PCOS patients than healthy women. 

Furthermore, significant differences were shown in the mean values of 

Luteinizing Hormone (LH) and (LH): Follicle-Stimulating Hormone (FSH) 

(LH:FSH) ratio which were higher among PCOS patients with a p=0.01 and 

p=0.03, respectively. Also, significant differences between PCOS patients 

and healthy women were shown for three clinical manifestations of PCOS 

including infertility, sleep apnea, and eating disorders. Moreover, the 

findings of the validated food frequency questionnaire (FFQ) revealed no 

significant differences between two study groups in the consumption of 

macronutrients and total energy intake. It is obviously concluded from the 

study that PCOS is remarkably responsible for substantial variations in 

anthropometric and biochemical measurements, hormonal levels, and 

clinical features among PCOS patients. 
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  د، الأردن:ـــــــــس المبايض في محافظة إربـــــى متلازمة تكيــــــــــــ ـــة التغذوية لمرضــــــــــــالحال
 الات والشواهد ــــــــــة الحـــــــــدراس

 

 * شهد سعيد ردايدة
 محمد عمر ابراهيم 

 

 ملخص 

مش المبايض  تكيس  متلازمة  النساء  كلة  تعتبر  وخاصة  العالم  في  النساء  بين  هامة  عقم 
الدراسة هذه  من  الرئيسي  الهدف  كان  والشواهد(  العربيات.  جسماني   )الحالات  تقييم  إجراء  هو 

  60وبيوكيميائي وسريري وتغذوي لدى مرضى متلازمة تكيس المبايض. تكون مجتمع الدراسة من  
منهم حالات   30سنة وتم تقسيمهن الى مجموعتين :    39و   19امراة اردنية تترواح اعمارهن مابين  

صحاء(. اظهرت النتائج  أاخرين كانو شواهد )نساء    30مرضية )مرضى متلازمة تكيس مبايض( و
بالنساء  مقارنة  المبايض  تكيس  مرضى  بين  ملحوظ  بشكل  أعلى  كان  الجسم  كتلة  مؤشر  أن 
الأصحاء. اضافة لذلك، فأن فروق ذات دلالة معنوية لوحظت في قيم متوسطات الهرمون الملوتن  

الهرمون  نسبة  الهرمون    وقيم  الى  تكيس   الملوتن  مرضى  بين  أعلى  كانت  والتي  للجريب  المنبه 
، على التوالي. كذلك، لوحظ وجود فروق ذات دلالة  p=0.03و  p=0.01المبايض بدلالات معنوية  

تكيس  لمتلازمة  سريرية  مظاهر  ثلاثة  في  الأصحاء  والنساء  المبايض  تكيس  مرضى  بين  معنوية 
بالإ الأكل.  واضطرابات  النوم،  أثناء  التنفس  وتوقف  العقم،  وهي  نتائج  المبايض  فان  لذلك،  ضافة 

الغذاء تردد  اظهرت استبيان  عليه  مجموعتي   المُصادق  بين  معنوية  دلالة  ذات  فروق  وجود  عدم 
الدراسة في استهلاك المغذيات الكبرى وإجمالي استهلاك الطاقة. نستنتج بوضوح ان متلازمة تكيس 

الجسمانية والبيوكيميائية   ملحوظ المبايض مسؤولة بشكل   القياسات    عن حدوث اختلافات كبيرة في 
 متلازمة تكيس المبايض.ومستويات الهرمونات والمظاهر السريرية لدى مرضى 
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Introduction: 

Polycystic Ovary Syndrome (PCOS) is one of the most widely 

recognized women endocrine regenerative disorder and metabolic 

disproportionate disorder (Arentz et al., 2017). PCOS with its possible 

genetic cause, may influenced also by environmental causes, like nutrition 

and physical activity (Norman et al., 2007; Escobar-Morreale, 2018). PCOS 

has been linked to a higher risk of cardiac and metabolic disease (Nestler, 

2000; McLuskie & Newth, 2017). High prevalence of overweight/obesity 

(Lim et al., 2012) and insulin resistance (Lin et al., 2013) have been 

reported in women with PCOS.  

Clinical signs of PCOS include irregular menstruation (Bouzas et al., 

2014), hyperandrogenism and elevated levels of both serum Luteinizing 

Hormone (LH) and Follicle-Stimulating Hormone (FSH) (Fauser et al., 

2012). The beginning of clinical signs of PCOS is during adolescence, 

which is affected by high levels of androgens throughout intrauterine life 

(Franks et al., 2006). There has been limited research in the Jordanian 

community on PCOS, weight management, and dietary lifestyle changes. 

Therefore, this case-control study aimed to find out the effect of PCOS on 

anthropometric, biochemical, and dietary variables. 

Materials and Methods:  

Study population 

A case-control study has been conducted on 60 Jordanian women 

within reproductive age (ages 19–39 years). The participants included were 

as follow; 30 patients with PCOS (cases group) and 30 healthy women 

(control group). The study sample was randomly selected from Obstetrics 

and Gynecology clinics in the Princess Badi’a Hospital in Northern Jordan 

in Irbid from February to May, 2021. Ultrasound imaging was used by 

specialist gynecologists using Rotterdam criteria to diagnose all of the 

patients with PCOS (Rotterdam ESHRE/ASRM-Sponsored PCOS 

Consensus Workshop Group, 2004). 

Ethical Considerations 

Ethical approval (IRB: MU/AGR/2021/560) was given by Ethics 

Committee of the Faculty of Agriculture/ Mutah University in January 2021. 

Official permission have been also obtained from the directors of Princess 

Badi’a Hospital. In addition, written informed consent has been obtained 

from each participant before being part of the study. 
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Study Instruments 

Data was collected from patients in clinics by a face-to-face interview 

with each patient to collect data regarding sociodemographic characteristics 

and clinical symptoms. Economic status was classified according to 

(Alkhalidy et al., 2021). In addition, anthropometric measurements have 

been taken for all participants. Weight was measured and recorded in 

kilogram using advanced Tanita scale (MC-780U, Japan) while the height 

was measured and recorded in meter from the top of head to the sole of feet 

tape. Body Mass Index (BMI) was calculated as the weight (kg) divided by 

the square of the height (m). BMI values < 18.5 kg/m2 is underweight, 

between 18.5- 24.9 kg/m2 is normal, between 25- 29.9 kg/m2 is overweight 

and ≥30 kg/m2 is obese (WHO, 1995). Biochemical characteristics of 

participants were taken from patients medical records. Clinical assessment 

and physical examinations were conducted by specialist from Obstetrics and 

Gynecology clinics in the Princess Badi’a Hospital. Finally, a validated 

semi-quantitative food frequency questionnaire (FFQ) for 147 food items 

was used during the interviews (Mirmiran et al., 2010). For each food item 

reported, the amount was translated into energy and grams of nutrients using 

ESHA Food Processor Nutrition Analysis Software (ESHA) (Ghaffarpour et 

al., 1999). 

Statistical Analysis 

Statistical analyzes was done by SPSS (version 26) and the value of p < 

0.05 was considered statistically significant. For data with a normal 

distribution, Student's t-test used to compare continues variables between 

control and PCOS groups. Regarding categorical data, Chi square test was 

performed.  

Results: 

General Socio-demographic characteristics for PCOS group and control 

group were as shown in (Table 1). The mean age for PCOS group was 29.53 

± 4.988 with no significant difference comparing to control group, which 

has a mean age of 29.97 ± 6.338. Regarding all other socio-demographic 

characteristics (including social status, educational qualification, economic 

status, and work status), there was a significant difference between both 

groups. 
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Table (1) Socio-demographic characteristics among PCOS and control 

group 

The values are expressed as frequency (n) and percentages (%) 

# : Mean ±SD   

Chi-square conducted, *P <0.05 
 

Table (2) depicts the comparison regarding BMI among all study 

participants. It was found that BMI was significantly higher among those 

with PCOS. It was found that BMI had a ranges between 27.7-39.4 kg/m2, 

18.9 to 29.8 kg/m2 among PCOS and control group, respectively.  

Table (2) Body Mass Index (BMI) among PCOS and control group 

The values are expressed as frequency (n) and percentages (%).  

Chi-square conducted, *P <0.05 

Variables Category 
PCOS 

n (%) 

Control 

n (%) 
P value* 

Age#  29.53 ± 4.988 
29.97 ± 

6.338 
0.763 

Social Status Single 2 (6.7%) 4 (10%) 

0.01* Married 27 (90%) 23 (76.7%) 

Divorced 1 (3.3%) 3 (10%) 

Educational 

Qualification 

Undergraduate level 14 (46.7%) 9 (30%) 

0.03* 
Secondary 4 (13.3%) 9 (30%) 

Diploma 10 (33.3%) 7 (33.3%) 

Postgraduate studies 2 (6.7%) 2 (6.7%) 

Economic 

Status 

High  (≥ 800 JD) 2 (6.7%) 4 (13.3%) 

0.04* 
Medium  (350-799 

JD) 
15 (50%) 16 (53.3%) 

Weak (< 350JD) 13 (33.3%) 10 (33.3%) 

Work Status Student 1 (3.3%) 6 (20%) 

0.02* 

Housewife 15 (50%) 13 (43.3%) 

An employee in the 

public sector 
5 (16.7%) 5 (16.7%) 

An employee in the 

private sector 
9 (30%) 6 (20%) 

Variable Category 
PCOS   

n (%) 

Control   

n (%) 
 P value * 

BMI (kg/cm2) 

Normal - 15 (53.3%) 

0.02* Over weight 7   (23.3%) 14 (43.4%) 

Obese 23 (76.7%) 1  (3.3%) 
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Furthermore, (Table 3) illustrates biochemical measurements for both 

groups of the study. Generally, both vitamin D and ferritin were 

insignificantly lower among PCOS group than control group, while other 

variable were the opposite. A significant differences were shown in LH 

(p=0.01) and the ratio of LH:FSH (p=0.03) with higher value among PCOS 

group comparing to control group. 

Table (3) Biochemical characteristics among PCOS and control group 

The values are expressed as means (M) and Standard Deviations (SD),  

t-tests were conducted. *P<0.05 

 

In addition, the clinical characteristics of PCOS patients and health 

women were as shown in (Table 4). In general, all characteristics in PCOS 

women were higher than control group. More specifically, infertility, sleep 

apnea, and eating disorders were among clinical variables that significantly 

higher among patients with PCOS comparing to control group with (p 

=0.00) for all of these variables. 

 

 

Variable 

PCOS  

(n=30) 

Control  

(n=30) 

 

P value* 

M ± SD M ± SD 

Vitamin D 20.922 ± 7.630 34.33 ± 17.036 0.24 

Ferritin 69.840 ± 44.324 77.13 ± 63.282 0.23 

Thyroid-Stimulating 

Hormone (TSH) 

5.006 ± 1.057 2.526 ± 1.160 0.11 

Follicle-Stimulating 

Hormone (FSH) 

12.107 ± 3.027 8.527 ± 2.5 0.43 

Luteinizing Hormone 

(LH) 

21.677 ±  3.256 13.41 ±  5.150 0.01* 

LH:FSH 1.998 ± 1.110 1.726 ±  0.833 0.03* 

Prolactin 20.773 ± 8.130 14.985 ± 6.170 0.21 

Triglyceride (TG) 1.826 ± 0.730 1.047 ± 0.557 0.17 

Total Cholesterol 

(TC) 

5.100 ± 1.130 3.394 ± 1.788 0.17 
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Table (4) Clinical characteristics among PCOS and control group 

Variables PCOS n (%) Control n (%) P value* 

Hirsutism  

▪ Yes 26 (86.6%) 4 (13.3%) 
0.40 

▪ No 4 (13.3%) 26 (86.7%) 

Interruption and Delayed Menstruation 

▪ Yes 29 (96.7%) 2 (6.7%) 
0.79 

▪ No 1 (3.3%) 28 (93.3%) 

Acne  

▪ Yes 19 (63.3%) 14 (46.7%) 
0.16 

▪ No 11 (36.7%) 16 (53.3%) 

Infertility  

▪ Yes 25 (83.3%) - 
0.00* 

▪ No 5 (16.7%) 30 (100%) 

HormonalN Imbalance  

▪ Yes 23 (76.7%) 1 (3.3%) 
0.58 

▪ No 7 (23.3%) 29 (96.7%) 

Sleep apnea  

▪ Yes 13 (43.3%) - 
0.00* 

▪ No 17 (56.7%) 30 (100%) 

Mood Swings  

▪ Yes 20 (66.7%) 10 (33.3%) 
0.27 

▪ No 10 (33.3%) 20 (66.7%) 

Eating Disorders  

▪ Yes 29 (96.7%) - 
0.00* 

▪ No 1 (3.3%) - 

Excessive Sweating  
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Variables PCOS n (%) Control n (%) P value* 

▪ Yes 18 (60%) 6 (20%) 
0.71 

▪ No 12 (40%) 24 (80%) 

Pelvic Pain  

▪ Yes 18 (60%) 3 (10%) 
0.80 

▪ No 12 (40%) 27 (90%) 

The values are expressed as frequency (n) and percentages (%).  

Chi-square conducted, *P <0.05 

 

Finally, (Table 5) indicates the dietary assessment for PCOS and 

control groups. There were no significant differences in energy or 

macronutrient intake. In addition, it was found that dietary intake of 

carbohydrate and fat were higher among PCOS group than the control 

group, although these changes were not statistically significant (p > 0.05).  

Table (5) Dietary assessments among PCOS and control group 

Variables 

PCOS  

(n=30) 

Control  

(n=30) P value* 

Mean ± SD Mean ± SD 

Energy (Kcal) 2434.17±165.045 2104.03 ± 372.309 0.987 

Carbohydrates (g/d) 327.03 ± 18.311 287.70 ± 15.881 0.944 

Protein (g /d) 48.90 ± 5.033 49.77 ± 4.415 0.185 

Fat (g/d) 25.10 ± 4.619 19.93 ± 5.539 0.073 

Fiber (g/d) 25.13 ± 4.142 26.50 ± 5.036 0.323 

The values are expressed as means (M) and Standard Deviations (SD),  

t-tests were conducted. *P<0.05 
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Discussion: 

Many clinical examinations suggest that PCOS may be a genetically 

unstable complex polymorphism with strong genetic and environmental 

influences, such as diet and lifestyle (Ajmal et al., 2019). Results of our 

study indicated that BMI values were higher among PCOS comparing to 

healthy women. Regarding anthropometric measurements, the relation 

between PCOS and BMI is supported by previous studies, which reported 

that about 38%- 88% of women with PCOS were either overweight or obese 

(Legro, 2000; Barber & Franks, 2021). Moreover, epidemiological data 

from a study conducted by (Ollila et al., 2016) reveled relations between 

BMI and features of PCOS. 

Concerning relations between biochemical variables among PCOS and 

control, our study has shown that both vitamin D and ferritin were lower in 

PCOS comparing to control group. Meanwhile, other biochemical variable 

were higher among PCOS patients. Regarding vitamin D, in a study 

conducted by (Holick et al., 2011), it was found that 27 PCOS women from 

30 had vitamin D deficiency.  Moreover, (Al-Bayyari et al., 2021) 

documented that using  a dose of 50,000 IU per week of vitamin D3 

decreased the scores of hirsutism and levels of androgen among overweight 

women with PCOS. On behalf of ferritin, our results was in contrast to 

results of study conducted by (Escobar-Morreale, 2012) which reported that 

ferritin rises in PCOS patients due to low hepcidin that increases iron 

absorption. 

Regarding other biochemical variable which include TSH, FSH, LH, 

LH:FSH, prolactin, TG, and TC were higher among PCOS patients in our 

study. Only LH and LH:FSH have shown significant increase among PCOS 

group comparing to control group. Our results were not agreed with 

(Abdelsalam & Ibrahim, 2015) who found that Thyroid-Stimulating 

Hormone (TSH) serum levels increased significantly in PCOS women and it 

contributed to overweight and obese comparing with control group. On the 

other hand, our results were agreed with (Al-Jefout et al., 2017) and 

(Eagleson et al., 2000) who found that Luteinizing Hormone (LH) values 

higher between Polycystic Ovary PCOS women than in control group. 

Eagleson et al. (2000) explained that PCOS females had a defect in the 

GnRH neural network and an increased pulse amplitude of pituitary activity 

and this is the main reason beyond high levels of LH among PCOS females. 

Concerning prolactin hormone, our results were agreed with (Abdelsalam & 

Ibrahim, 2015) who found and explained that PCOS was associated with 

hypothyroidism, and later may cause hyperprolactinemia in the same 
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patient. Regarding biochemical variables related to TG and TC, (Wild et al., 

2011) reported that the most prevalent metabolic abnormality observed in 

PCOS patients was dyslipidemia, which is manifested by excessive 

triglycerides and low high density lipoprotein (HDL). Also, (Sirmans & 

Pate, 2013) documented that dyslipidemia was one of the clinical features of 

PCOS. Patel’s (2018) study found that the degree of LDL cholesterol 

increased, while HDL cholesterol decreased. Also, (Usta et al., 2018) found 

that HDL counts levels in PCOS group was less than Control group. Our 

results were in accordance with (Wyskida et al., 2020) who expressed that 

cholesterol levels shown an increase in PCOS women.  

The relations between PCOS and major clinical features were a 

cornerstone in our study. Our study results have shown that the percentage 

of participants with hirsutism and acne were higher in PCOS women 

comparing to control group. Our results were agreed with (Rager & Omar, 

2006) who indicated that PCOS women have presence of hirsutism and/ or 

acne and explained that due to clinical hyperandrogenism (HA). Also, other 

clinical features including interruption and delayed menstruation, hormonal 

imbalance, mood swings, excessive sweating, and pelvic pain have shown to 

be more common in women with PCOS than in individuals without the 

condition. Three features including infertility, sleep apnea, and eating 

disorders have shown significant rise among PCOS group comparing to 

control group. Lentscher et al. (2021) documented that women with PCOS 

are at high risk of infertility due to anovulation. In addition, (Hanson et al., 

2017) reported that PCOS patients are often characterized with ovulation 

disorders. Regarding variable of sleep apnea, (Kahal et al., 2017) indicated 

that sleep apnea appears to be associated with PCOS in obese women. 

Moreover, (Tasali et al., 2008) found that sleep disturbances is an important 

feature in PCOS and sleep apnea is highly common than expected in PCOS 

patients. The third variable related significantly to PCOS was eating 

disorders. Our results was in accordance with previous studies carried by 

(Pirotta et al., 2019) and (Cetik et al., 2022). 

According to our results regarding the relation between dietary 

assessment and PCOS, the dietary intake of total energy, carbohydrates, fat 

were higher among PCOS group although there were no significant 

differences. These aforementioned results were agreed with (Barrea et al., 

2019) whom suggested that PCOS women consumed more carbohydrates 

and total fat than control group. Meanwhile, (Mohit et al., 2020) reported 

that the total energy, energy consumption from carbohydrates, fat, and 
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protein content in the two groups were not substantially different. 

Furthermore, our results revealed that PCOS women consumed more 

saturated fat. These results were agreed with previous studies conducted by 

(Salmerón et al., 2001) and (Lovejoy et al., 2001). 

Conclusions: 

The findings of this study indicate that overweight and obesity are 

highly considered issues among women with PCOS patients and the 

physicians who treat those patients should be careful during clinical 

management. Moreover, PCOS is highly associated with disturbances in 

many laboratory and physical examinations. Furthermore, a comprehensive 

assessment of dietary disorders and dietary patterns in women with PCOS is 

highly recommended. As a result of, physicians should consider all 

parameters including anthropometric, biochemical, clinical and dietary 

measures when diagnosing and providing medical care for cases of PCOS. 

Strengths and limitations of the study: 

Unsurprisingly, the cause of PCOS is still debated but among the 

strengths of the study is the representative sample size of childbearing 

women with PCOS. The study is highly important for large proportion of 

women especially for pregnant adolescents. The study revealed the relations 

between PCOS and body mass index, hormonal, and many clinical signs and 

symptoms of the syndrome. Among limitations of the study was the 

inability to determine the dietary patterns among PCOS patients, which may 

help in understanding of proper nutritional management of PCOS. 

Moreover, extra studies are needed to explore the nutritional status for more 

of the micronutrients (including vitamins and minerals) among PCOS 

patients. On the other hand, extra explanations are needed to clarify the 

environment-gene interactions and the factors that exacerbates reproductive 

and metabolic problems among PCOS patients.  

 

 

 

 

 

 

 

 



Nutritional Status of Patients with Polycystic Ovary Syndrome (PCOS) …  

            Shahd Saeed Radaideh, Mohammed Omar Ibrahim 
  

 

118 

References: 

Abdelsalam, K. E. A., & Ibrahim, W. (2015). Relationship between TSH, 

T4, T3 and Prolactin in overweight and lean Sudanese PCOS Patients. 

International Journal of Biomedical Research, 6(2), 108-112. 

Ajmal, N., Khan, S. Z., & Shaikh, R. (2019). Polycystic ovary syndrome 

(PCOS) and genetic predisposition: A review article. European journal 

of obstetrics & gynecology and reproductive biology: X, 3, 100060. 

https://doi.org/10.1016/j.eurox.2019.100060. 

Al-Bayyari, N., Al-Domi, H., Zayed, F., Hailat, R., & Eaton, A. (2021). 

Androgens and hirsutism score of overweight women with polycystic 

ovary syndrome improved after vitamin D treatment: A randomized 

placebo controlled clinical trial. Clinical nutrition (Edinburgh, 

Scotland), 40(3), 870–878. https://doi.org/10.1016/j.clnu.2020.09.024. 

Al-Jefout, M., Alnawaiseh, N., & Al-Qtaitat, A. (2017). Insulin resistance 

and obesity among infertile women with different polycystic ovary 

syndrome phenotypes. Scientific reports, 7(1), 1-9.  

https://doi.org/10.1038/s41598-017-05717-y. 

Alkhalidy, H., Orabi, A., Alnaser, K., Al-Shami, I., Alzboun, T., Obeidat, 

M. D., & Liu, D. (2021). Obesity Measures as Predictors of Type 2 

Diabetes and Cardiovascular Diseases among the Jordanian 

Population: A Cross-Sectional Study. International journal of 

environmental research and public health, 18(22), 12187. 

https://doi.org/10.3390/ijerph182212187. 

Arentz, S., Smith, C. A., Abbott, J., & Bensoussan, A. (2017). Nutritional 

supplements and herbal medicines for women with polycystic ovary 

syndrome; a systematic review and meta-analysis. BMC 

complementary and alternative medicine, 17(1), 500. 

https://doi.org/10.1186/s12906-017-2011-x. 

Barber, T. M., & Franks, S. (2021). Obesity and polycystic ovary syndrome. 

Clinical endocrinology, 95(4), 531–541.  

https://doi.org/10.1111/cen.14421. 

 

 

 

https://doi.org/10.1016/j.eurox.2019.100060
https://doi.org/10.1016/j.clnu.2020.09.024
https://doi.org/10.1038/s41598-017-05717-y
https://doi.org/10.3390/ijerph182212187
https://doi.org/10.1186/s12906-017-2011-x
https://doi.org/10.1111/cen.14421


Mutah Journal for Natural, Applied and Health Sciences,  Vol. 39. No. 1, 2024. 
 

119 

Barrea, L., Arnone, A., Annunziata, G., Muscogiuri, G., Laudisio, D., 

Salzano, C., Pugliese, G., Colao, A., & Savastano, S. (2019). 

Adherence to the Mediterranean Diet, Dietary Patterns and Body 

Composition in Women with Polycystic Ovary Syndrome (PCOS). 

Nutrients, 11(10), 2278. https://doi.org/10.3390/nu11102278. 

Bouzas, I. C., Cader, S. A., Leão, L., Kuschnir, M. C., & Braga, C. (2014). 

Menstrual cycle alterations during adolescence: early expression of 

metabolic syndrome and polycystic ovary syndrome. Journal of 

pediatric and adolescent gynecology, 27(6), 335–341. 

https://doi.org/10.1016/j.jpag.2014.01.002. 

Cetik, S., Acikgoz, A., & Yildiz, B. O. (2022). Investigation of taste 

function and eating behavior in women with polycystic ovary 

syndrome. Appetite, 168, 105776. 

https://doi.org/10.1016/j.appet.2021.105776. 

Eagleson, C. A., Gingrich, M. B., Pastor, C. L., Arora, T. K., Burt, C. M., 

Evans, W. S., & Marshall, J. C. (2000). Polycystic ovarian syndrome: 

evidence that flutamide restores sensitivity of the gonadotropin-

releasing hormone pulse generator to inhibition by estradiol and 

progesterone. The Journal of clinical endocrinology and metabolism, 

85(11), 4047–4052. 

  https://doi.org/10.1210/jcem.85.11.6992. 

Escobar-Morreale H. F. (2012). Iron metabolism and the polycystic ovary 

syndrome. Trends in endocrinology and metabolism: TEM, 23(10), 

509–515. https://doi.org/10.1016/j.tem.2012.04.003. 

Escobar-Morreale H. F. (2018). Polycystic ovary syndrome: definition, 

aetiology, diagnosis and treatment. Nature reviews. 

Endocrinology, 14(5), 270–284. 

 https://doi.org/10.1038/nrendo.2018.24. 

Fauser, B. C., Tarlatzis, B. C., Rebar, R. W., Legro, R. S., Balen, A. H., 

Lobo, R., Carmina, E., Chang, J., Yildiz, B. O., Laven, J. S., Boivin, 

J., Petraglia, F., Wijeyeratne, C. N., Norman, R. J., Dunaif, A., Franks, 

S., Wild, R. A., Dumesic, D., & Barnhart, K. (2012). Consensus on 

women's health aspects of polycystic ovary syndrome (PCOS): the 

Amsterdam ESHRE/ASRM-Sponsored 3rd PCOS Consensus 

Workshop Group. Fertility and sterility, 97(1), 28–38.e25. 

https://doi.org/10.1016/j.fertnstert.2011.09.024. 

https://doi.org/10.3390/nu11102278
https://doi.org/10.1016/j.jpag.2014.01.002
https://doi.org/10.1016/j.appet.2021.105776
https://doi.org/10.1210/jcem.85.11.6992
https://doi.org/10.1016/j.tem.2012.04.003
https://doi.org/10.1038/nrendo.2018.24
https://doi.org/10.1016/j.fertnstert.2011.09.024


Nutritional Status of Patients with Polycystic Ovary Syndrome (PCOS) …  

            Shahd Saeed Radaideh, Mohammed Omar Ibrahim 
  

 

120 

Franks, S., McCarthy, M. I., & Hardy, K. (2006). Development of 

polycystic ovary syndrome: involvement of genetic and environmental 

factors. International journal of andrology, 29(1), 278–290. 

https://doi.org/10.1111/j.1365-2605.2005.00623.x. 

Ghaffarpour, M., Houshiar-Rad, A., & Kianfar, H. (1999). The manual for 

household measures, cooking yields factors and edible portion of 

foods. Tehran: Nashre Olume Keshavarzy, 7(213), 42-58. 

Hanson, B., Johnstone, E., Dorais, J., Silver, B., Peterson, C. M., & 

Hotaling, J. (2017). Female infertility, infertility-associated diagnoses, 

and comorbidities: a review. Journal of assisted reproduction and 

genetics, 34(2), 167–177. 

 https://doi.org/10.1007/s10815-016-0836-8. 

Holick, M. F., Binkley, N. C., Bischoff-Ferrari, H. A., Gordon, C. M., 

Hanley, D. A., Heaney, R. P., Murad, M. H., Weaver, C. M., & 

Endocrine Society (2011). Evaluation, treatment, and prevention of 

vitamin D deficiency: an Endocrine Society clinical practice guideline. 

The Journal of clinical endocrinology and metabolism, 96(7), 1911–

1930. https://doi.org/10.1210/jc.2011-0385. 

Kahal, H., Kyrou, I., Tahrani, A. A., & Randeva, H. S. (2017). Obstructive 

sleep apnoea and polycystic ovary syndrome: A comprehensive review 

of clinical interactions and underlying pathophysiology. Clinical 

endocrinology, 87(4), 313–319. https://doi.org/10.1111/cen.13392. 

Legro R. S. (2000). The genetics of obesity. Lessons for polycystic ovary 

syndrome. Annals of the New York Academy of Sciences, 900, 193–

202. https://doi.org/10.1111/j.1749-6632.2000.tb06230.x 

Lentscher, J. A., Slocum, B., & Torrealday, S. (2021). Polycystic Ovarian 

Syndrome and Fertility. Clinical obstetrics and gynecology, 64(1), 65–

75. https://doi.org/10.1097/GRF.0000000000000595. 

Lim, S. S., Davies, M. J., Norman, R. J., & Moran, L. J. (2012). 

Overweight, obesity and central obesity in women with polycystic 

ovary syndrome: a systematic review and meta-analysis. Human 

reproduction update, 18(6), 618–637.  

https://doi.org/10.1093/humupd/dms030. 

 

https://doi.org/10.1111/j.1365-2605.2005.00623.x
https://doi.org/10.1007/s10815-016-0836-8
https://doi.org/10.1210/jc.2011-0385
https://doi.org/10.1111/cen.13392
https://doi.org/10.1111/j.1749-6632.2000.tb06230.x
https://doi.org/10.1097/GRF.0000000000000595
https://doi.org/10.1093/humupd/dms030


Mutah Journal for Natural, Applied and Health Sciences,  Vol. 39. No. 1, 2024. 
 

121 

Lin, C. T., Gao, Z., & Lee, J. Y. (2013). Associations between self-reported 

weight management methods with diet quality as measured by the 

Healthy Eating Index-2005. Preventive medicine, 57(3), 238–243. 

https://doi.org/10.1016/j.ypmed.2013.05.026. 

Lovejoy, J. C., Champagne, C. M., Smith, S. R., DeLany, J. P., Bray, G. A., 

Lefevre, M., Denkins, Y. M., & Rood, J. C. (2001). Relationship of 

dietary fat and serum cholesterol ester and phospholipid fatty acids to 

markers of insulin resistance in men and women with a range of 

glucose tolerance. Metabolism: clinical and experimental, 50(1), 86–

92. https://doi.org/10.1053/meta.2001.19440. 

McLuskie, I., & Newth, A. (2017). New diagnosis of polycystic ovary 

syndrome. BMJ (Clinical research ed.), 356, i6456. 

https://doi.org/10.1136/bmj.i6456. 

Mirmiran, P., Esfahani, F. H., Mehrabi, Y., Hedayati, M., & Azizi, F. 

(2010). Reliability and relative validity of an FFQ for nutrients in the 

Tehran lipid and glucose study. Public health nutrition, 13(5), 654–

662. https://doi.org/10.1017/S1368980009991698. 

Mohit, M., Fereidouni, S., & Hejazi, N. (2020). Dietary Intake, Eating 

Behaviors and Body Image among Women with and without 

Polycystic Ovarian Syndrome. International Journal of Nutrition 

Sciences, 5(2), 72-78. doi: 10.30476/ijns.2020.86936.1075. 

Nestler, J. E. (2000). Insulin resistance and the polycystic ovary syndrome: 

recent advances. Current Opinion in Endocrinology, Diabetes and 

Obesity, 7(6), 345-349. 

Norman, R. J., Dewailly, D., Legro, R. S., & Hickey, T. E. (2007). 

Polycystic ovary syndrome. Lancet (London, England), 370 (9588), 

685–697. https://doi.org/10.1016/S0140-6736(07)61345-2. 

Ollila, M. M., Piltonen, T., Puukka, K., Ruokonen, A., Järvelin, M. R., 

Tapanainen, J. S., Franks, S., & Morin-Papunen, L. (2016). Weight 

Gain and Dyslipidemia in Early Adulthood Associate With Polycystic 

Ovary Syndrome: Prospective Cohort Study. The Journal of clinical 

endocrinology and metabolism, 101(2), 739–747. 

https://doi.org/10.1210/jc.2015-3543. 

Patel S. (2018). Polycystic ovary syndrome (PCOS), an inflammatory, 

systemic, lifestyle endocrinopathy. The Journal of steroid 

biochemistry and molecular biology, 182, 27–36. 

  https://doi.org/10.1016/j.jsbmb.2018.04.008. 

https://doi.org/10.1016/j.ypmed.2013.05.026
https://doi.org/10.1053/meta.2001.19440
https://doi.org/10.1136/bmj.i6456
https://doi.org/10.1017/S1368980009991698
https://doi.org/10.1016/S0140-6736(07)61345-2
https://doi.org/10.1210/jc.2015-3543
https://doi.org/10.1016/j.jsbmb.2018.04.008


Nutritional Status of Patients with Polycystic Ovary Syndrome (PCOS) …  

            Shahd Saeed Radaideh, Mohammed Omar Ibrahim 
  

 

122 

Pirotta, S., Barillaro, M., Brennan, L., Grassi, A., Jeanes, Y. M., Joham, A. 

E., Kulkarni, J., Couch, L. M., Lim, S. S., & Moran, L. J. (2019). 

Disordered Eating Behaviours and Eating Disorders in Women in 

Australia with and without Polycystic Ovary Syndrome: A Cross-

Sectional Study. Journal of clinical medicine, 8(10), 1682. 

https://doi.org/10.3390/jcm8101682. 

Rager, K. M., & Omar, H. A. (2006). Androgen excess disorders in women: 

the severe insulin-resistant hyperandrogenic syndrome, HAIR-AN. 

TheScientificWorldJournal, 6, 116–121.  

https://doi.org/10.1100/tsw.2006.23. 

Rotterdam ESHRE/ASRM-Sponsored PCOS consensus workshop group 

(2004). Revised 2003 consensus on diagnostic criteria and long-term 

health risks related to polycystic ovary syndrome (PCOS). Human 

reproduction (Oxford, England), 19(1), 41–47.  

https://doi.org/10.1093/humrep/deh098. 

Salmerón, J., Hu, F. B., Manson, J. E., Stampfer, M. J., Colditz, G. A., 

Rimm, E. B., & Willett, W. C. (2001). Dietary fat intake and risk of 

type 2 diabetes in women. The American journal of clinical nutrition, 

73(6), 1019–1026. https://doi.org/10.1093/ajcn/73.6.1019. 

Sirmans, S. M., & Pate, K. A. (2013). Epidemiology, diagnosis, and 

management of polycystic ovary syndrome. Clinical epidemiology, 6, 

1–13. https://doi.org/10.2147/CLEP.S37559. 

Tasali, E., Van Cauter, E., & Ehrmann, D. A. (2008). Polycystic Ovary 

Syndrome and Obstructive Sleep Apnea. Sleep medicine clinics, 3(1), 

37–46.  

https://doi.org/10.1016/j.jsmc.2007.11.001. 

Usta, A., Avci, E., Bulbul, C. B., Kadi, H., & Adali, E. (2018). The 

monocyte counts to HDL cholesterol ratio in obese and lean patients 

with polycystic ovary syndrome. Reproductive biology and 

endocrinology : RB&E, 16(1), 34. 

  https://doi.org/10.1186/s12958-018-0351-0. 

Wild, R. A., Rizzo, M., Clifton, S., & Carmina, E. (2011). Lipid levels in 

polycystic ovary syndrome: systematic review and meta-analysis. 

Fertility and sterility, 95(3), 1073–9.e11. 

  https://doi.org/10.1016/j.fertnstert.2010.12.027. 

https://doi.org/10.3390/jcm8101682
https://doi.org/10.1100/tsw.2006.23
https://doi.org/10.1093/humrep/deh098
https://doi.org/10.1093/ajcn/73.6.1019
https://doi.org/10.2147/CLEP.S37559
https://doi.org/10.1016/j.jsmc.2007.11.001
https://doi.org/10.1186/s12958-018-0351-0
https://doi.org/10.1016/j.fertnstert.2010.12.027


Mutah Journal for Natural, Applied and Health Sciences,  Vol. 39. No. 1, 2024. 
 

123 

World Health Organization (WHO). Physical status: the use and 

interpretation of anthropometry. Report of a WHO expert committee. 

Technical report series no. 854. Geneva: World Health Organization; 

1995. 

  (http://whqlibdoc.who.int/trs/WHO_TRS_ 854.pdf). 

Wyskida, K., Franik, G., Choręza, P., Pohl, N., Markuszewski, L., 

Owczarek, A., Madej, P., Chudek, J., & Olszanecka-Glinianowicz, M. 

(2020). Pentraxin 3 Levels in Young Women with and without 

Polycystic Ovary Syndrome (PCOS) in relation to the Nutritional 

Status and Systemic Inflammation. International journal of 

endocrinology, 2020, 1380176. 

 https://doi.org/10.1155/2020/1380176. 

 

 

http://whqlibdoc.who.int/trs/WHO_TRS_%20854.pdf
https://doi.org/10.1155/2020/1380176

