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Abstract

Aim: PCOS is a common endocrine disorder in women of reproductive age. The present
study aimed to investigate the effect of 8 weeks of resistance training and a ketogenic diet on
insulin resistance and lipid profile in overweight and obese women with PCOS. Methods: This
study involved 60 women (15-40 years) with a BMI of 25-39.9 and a fat percentage of 29-38%
being randomly divided into four groups. Control (n=15), diet (n=15), resistance training (n=15),
and exercise+diet (n=15). The exercise group and the exercise group + diet both participated in
the exercise program for 8 weeks, with the diet group only adhering to an adjusted diet. Blood
was drawn from subjects 48 hours before the training period began and after it concluded.
Results: The findings indicated that, after 8 weeks, there was a significant disparity observed in
the body composition variables, lipid profile, and insulin resistance index (p 0.05). Upon
examining the post-test results compared with the pre-test results in the control group, it was
found that there was a significant increase in HDL-C, whereas, in the intervention groups, there
was a significant decrease in HDL-C. Conclusion: To improve their weight and health,
overweight women with PCOS should modify their lifestyle by ketogenic diet and engaging in
regular exercise. However, this is limited to overweight and obese women with PCOS; more
research is needed.
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Extended abstract
Background:

PCOS is one of the most common endocrine disorders in women of reproductive age and includes a range of diseases
with features such as skin hyperandrogenism, hirsutism, irregular menstruation, visceral obesity, and insulin resistance.
Treatment of PCOS usually involves a multifaceted approach, including targeted medications and lifestyle changes. One
of the most essential non-pharmacological treatments for this disease is changes in diet and exercise, which can increase
the chance of ovulation and reduce the risk of metabolic syndrome. For this reason, the current research is trying to find
an answer to whether eight weeks of resistance training and a ketogenic diet improve insulin resistance and lipid profile
in women with polycystic ovary syndrome.

Materials and Methods:

The design of this study was semi-experimental with a pre-test-post-test design. A public call was made to select subjects.
Posters or in person were used to announce conditions in health centers, hospitals, and gynecologists’ offices. The
statistical population includes 60 women aged 15 to 40 who suffer from Polycystic Ovarian Syndrome and are obese or
overweight.

Experimental design:

The calculation of their BMI was done after measuring their height and weight. Individuals with a body mass index of
25-39.9 kg/m? were chosen. After selecting qualified subjects (N=60), these subjects were randomly divided into four
control groups (N=15), diet (N=15), resistance training (N=15), and diet + resistance training (N=15). This study was
carried out after having been approved by the Ethics Committee of the Research Sciences Unit of the Azad Islamic
University, with the code of ethics IR.IAU.SRB.REC.1401.181 in 2021-2022.

Training protocol:

The 8-week resistance training program was carried out under the supervision of a sports coach. During the first week,
the correct execution of each exercise was demonstrated and the participants got to know it. The resistance training
program for both training and training+diet groups was about 60 minutes in the whole period. The selection and sequence
of exercises never changed over time and between groups. The exercises include a 10-minute initial warm-up (static
stretching movements and then kinetic movements). The central part of the program includes seven exercises, including
leg extensions and leg presses for the calf muscles, lat and lower row devices for the back muscles, and chest devices.
The chest press was performed for the chest muscles and the shoulder press was performed for the shoulder muscles.
Each exercise was presented with four sets of 8 to 12 repetitions in the range of 60 to 80% of the maximum one repetition.
Each set was done with about 30 seconds to 1 minute of rest between sets and 2 minutes of rest between exercises.

Diet protocol:

The diet's carbohydrate intake was estimated to be 5% of the total energy. It was believed that the diet had 20% protein.
75% of the total energy was assigned to the group of fats. After converting the number of macronutrients into grams, the
monthly food menu was prepared by the nutrition expert with respect to diversity, and the participants chose the food of
their choice for each meal from the prescribed list.

Assessment of studied factors:

Blood was drawn from subjects 48 hours before the training period began and after it concluded. At the end of eight
weeks, to investigate the effect of resistance training and diet on changes in lipid profile and insulin resistance index, 5
cc of blood was taken from the radial vein of the subject's right hand after at least 8 hours of fasting. Assessment of insulin
resistance was calculated through basal glucose and insulin levels with a simple non-linear mathematical equation.

Statistical analysis :

In the inferential statistics section, according to the normality of the data, the Kolmogorov-Smirnov test, the ANCOVA
statistical test, and the paired t-test were used. A significant level (p<0.05) was considered and spss.26 software was used
to perform statistical calculations.
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Results:

The findings showed a significant difference between the groups in the variables of body weight, body mass index, body
composition, lipid profile, fasting blood sugar, insulin, and insulin resistance (p=0.001). Also, after examining the post-
test compared to the pre-test, a significant difference was found between them (p<0.05), so in the control group with a
significant increase except for HDL-C and in the intervention groups with a decrease. It was significant except for HDL-
C in the mentioned variables.

Discussion:

Carbohydrate restriction reduces glucose availability and insulin output and may increase the concentration of counter
regulatory hormones such as catecholamines and glucagon, thereby increasing adipose tissue lipolysis and a metabolic
shift from fat storage to fatty acid release and oxidation. It seems that carbohydrate restriction in combination with
exercise and especially resistance exercise has an advantage over low-fat diets combined with exercise and low-carb diets
without exercise in improving body composition. Viza et al. evaluated the effect of three months of resistance training on
the blood and functional factors of women with PCOS and found that the increase in fat-free mass, the decrease in fat
mass, improved lipid profile, and increased strength were observed in subjects. Kogur et al. (2019), tested four months of
increasing resistance training on women with PCOS, and at the end, they concluded a reduction in fat mass and a reduction
in waist-to-hip ratio. Vidic et al. (2021), in a six-week carbohydrate-restricted diet trial, reported that serum insulin levels
were inversely related to body fat loss, with approximately 70% of the change in fat loss accounted for by low serum
insulin levels.

Article message:

These results are limited to overweight and obese women with PCOS, and more research is needed to evaluate the benefits
of exercise in lean and normal-weight women with PCOS. Also, more studies are needed to evaluate the individual effects
of different exercise methods and the long-term effects of diet and exercise therapy in women with PCOS. Limitations
of the research are the lack of control of the subjects' stress during daily life during the interference period, and the lack
of control of the subjects' stress during blood sampling.
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