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Abstract: Poly Cystic Ovarian Syndrome (PCOS) is a complex endocrine disorder that affects 

women of reproductive age. Insulin resistance, obesity, and hormonal imbalances are the main 

characteristics of this condition. Physical exercise, including weight training or resistance 

training , is suspected to be effective in lowering insulin resistance, but direct comparisons 

based on the results of the HOMA IR examination have not been carried out systematically. 

This meta-analysis aimed to evaluate the effectiveness of weight training in lowering insulin 

resistance based on the results of the HOMA IR examination in PCOS patients. Four clinical 

studies that met the inclusion criteria and included 87 women diagnosed with PCOS and 93 

women without PCOS were analyzed for their insulin resistance conditions. Insulin resistance 

check parameters using the HOMA IR test. Statistical analysis using a fixed effect model with 

a paired t test. Overall, resistance training interventions  showed a negative effect on the 

difference in HOMA-IR between pre-test and post-test. The mean HOMA-IR score after the 

intervention was lower compared to the pre-intervention score. This suggests that resistance 

training can lower insulin resistance in PCOS patients. Resistance training can reduce insulin 

resistance in PCOS patients as measured by HOMA-IR examination. However, variations in 

results between studies suggest that the effects of resistance training on insulin resistance are 

not entirely uniform, depending on factors such as exercise intensity, duration, and 

characteristics of study participants. 
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INTRODUCTION 

Poly Cystic Ovarian Syndrome 

(PCOS) is one of the most common 

endocrine disorders in women of 

childbearing age and affects up to 6-7% of 

this population. PCOS is a heterogeneous 

disorder with main features in the form of 

androgen overload, ovulation dysfunction, 

and polycystic ovaries. The first clinical 

description of this syndrome dates back to 

1935.1 PCOS is characterized by hormonal 

imbalances that cause disruptions in the 
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menstrual cycle, cyst formation in the 

ovaries, as well as infertility.2 Although the 

exact cause of PCOS is not yet fully 

understood, genetic and environmental 

factors are believed to play a role in the 

development of the condition.3 

The diagnosis of PCOS has evolved 

over time, and today, the Rotterdam 

criterion is the most widely accepted 

diagnostic standard in the determination of 

this condition. This criterion was first 

introduced in 2003 by a working group of 

endocrinologists, gynecologists, and 

reproducers from different countries, with 

the aim of bringing together the various 

clinical aspects that can be observed in 

PCOS patients. 

The Rotterdam criteria for the 

diagnosis of PCOS include three main 

components, namely: ovulation disorders, 

signs of hyperandrogenism (such as 

hirsutism or acne), and polycystic ovaries 

that can be seen through ultrasound. For a 

diagnosis of PCOS, a woman must meet 

two of the three criteria. This provides 

flexibility in diagnosis, given that PCOS 

can display symptoms that vary greatly 

from individual to individual.4 

Aside from the three main 

components in PCOS, one of the most 

common endocrine disorders is insulin 

resistance. In women with PCOS, the 

prevalence of insulin resistance can reach 

60-70%, although many of them do not 

show symptoms of diabetes. Insulin 

resistance is a condition in which the body 

is unable to respond effectively to insulin, 

leading to high blood glucose levels and 

increased insulin production by the 

pancreas. Insulin resistance is often found 

in women with PCOS and contributes to an 

increased risk of developing type 2 

diabetes, dyslipidemia, as well as other 

metabolic disorders.5 

One of the methods used to assess 

insulin resistance is to use the Homeostasis 

Model Assessment of Insulin Resistance 

(HOMA-IR). HOMA-IR measures fasting 

glucose and insulin levels to calculate 

insulin resistance in the body. HOMA-IR 

screening in PCOS patients is important for 

detecting insulin resistance early, so that 

appropriate treatment can be provided to 

prevent long-term complications.6 

The importance of proper diagnosis 

and effective management is crucial given 

the long-term impact that PCOS can have 

on women's health. Therefore, a deeper 

understanding of the therapies available for 

PCOS is urgently needed to improve the 

quality of life of affected women.1 

One approach that can help address 

the metabolic disorders of insulin resistance 

in PCOS patients is through resistance 

training or strength training, which has been 

shown to be effective in improving insulin 

sensitivity and reducing blood glucose 

levels. 

Resistance training is a type of 

exercise that involves using weights to 

strengthen muscles, such as lifting weights 

or exercising using machines. Research 

shows that this exercise can increase 

muscle mass, improve glucose metabolism, 

and increase the body's ability to utilize 

insulin more effectively. In PCOS patients, 

some studies indicate that resistance 

training can reduce insulin resistance, 

reduce body weight, and improve body 

composition by increasing muscle mass and 

reducing body fat.7 
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This study aims to prove whether 

weight training or resistance training can 

really reduce insulin resistance assessed 

using HOMA IR examination.  

 

METHOD 

Searches were conducted in Scopus, 

PubMed, and Web of Science databases 

using the keywords "PCOS," "resistance 

training," and "control group." The 

included studies met the following criteria: 
 

1. Studies with experimental groups 

and control groups. 

2. Women with a diagnosis of PCOS 

that is established based on the 

Rotterdam Criteria. 

3. The intervention was in the form of 

weight training with a duration of 

≥8 weeks. 

4. Results to be assessed include 

HOMA IR examination 

Before conducting statistical 

analysis, we divided the data obtained into 

2 groups, namely the sample group that 

received resistance training interventions, 

and the control group that did not receive 

resistance training interventions and only 

received dietary pattern interventions. The 

HOMA IR value was measured in all 

groups 2 times, namely before the 

intervention (pre-test) and after the 

intervention (post-test). The analysis was 

carried out using a fixed effect model using 

the Paired T Test with a 95% confidence 

interval.  

 

RESULT 

Based on the literature search 

conducted, there are 4 studies that meet the 

set inclusion criteria. These four studies 

involved 87 participants diagnosed with 

PCOS based on the Rotterdam Criteria. 

These studies evaluated the effects of 

resistance training on several metabolic and 

endocrine factors of PCOS, including 

insulin resistance. The duration of the 

intervention ranged from 10 to 16 weeks, 

with a frequency  of resistance training of 

2-3 sessions per week. 

 

Tabel 1.  Descriptive of the results of the HOMA IR examination before and after the intervention 

Studi 
Sample 

Size  

Control 

Size 

HOMA IR 

Pre-test 

(Sample) 

HOMA IR 

Post-test 

(Sample) 

HOMA IR 

Pre-test 

(Control) 

HOMA IR 

Post-test 

(Control) 

Difference 

Pre-test - Post-

test (Sample) 

Difference 

between Pre-

test - Post-

test (Control) 

Jurnal 1                 

(Almenning et 

al)8 

8 9 3,3 3,1 3,6 4,3 -0,2 0,7 

Jurnal 2      

(Kogure et al)9 
45 52 2,3 2,4 1,2 1,3 0,1 0,1 
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Jurnal 3     

(Ribeiro et 

al)10 

27 26 2,2 1,99 1,46 1,54 -0,21 0,08 

Jurnal 4          

(Vizza et al)11 
7 6 2,62 2,56 1,19 1,24 -0,06 0,05 

Efek pada penelitian ini dihitung 

menggunakan model efek tetap dengan uji 

paired t test 

Table 2. Mean and variance of the sample and control groups 

Studi 

Mean 

Difference 

(Sample) 

Mean 

Difference 

(Control) 

Variance 

(Sample) 

Variance 

(Control) 
Std   (Sample) Std  (Control) 

Jurnal 1                 

(Almenning et 

al)8 

-0,2 0,7 0,04 0,49 0,145459043 0,312343294 

Jurnal 2      

(Kogure et al)9 
0,1 0,1 0,01 0,01 0,145459043 0,312343294 

Jurnal 3     

(Ribeiro et 

al)10 

-0,21 0,08 0,0441 0,0064 0,145459043 0,312343294 

Jurnal 4          

(Vizza et al)11 
-0,06 0,05 0,0036 0,0025 0,145459043 0,312343294 

 

Table 3. Fixed effect test results with paired t test 

Studi 

Effect 

Size 

(Sample) 

Effect 

Size 

(Control) 

SE 

(Sample) 

SE 

(Control) 

CI Lower 

(Sample) 

CI Upper 

(Sample) 

CI Lower 

(Control) 

CI Upper 

(Control) 

Jurnal 1                 

(Almenning 

et al)8 

-1,37496 2,241124 -0,07071 0,233333 -0,06141 -0,33859 0,242667 1,157333 

Jurnal 2      

(Kogure et 

al)9 

0,687479 0,320161 0,014907 0,013868 0,070782 0,129218 0,07282 0,12718 

Jurnal 3     

(Ribeiro et 

al)10 

-1,44371 0,256128 -0,04041 0,015689 -0,13079 -0,28921 0,049249 0,110751 
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Jurnal 4          

(Vizza et 

al)11 

-0,41249 0,16008 -0,02268 0,020412 -0,01555 -0,10445 0,009992 0,090008 

 
DISCUSSION 

From the results of the meta-analysis 

of the fixed effect model using the paired t-

test in the four studies that met the inclusion 

criteria to evaluate the effect of resistance 

training on insulin resistance measured by 

the HOMA-IR examination, several key 

findings were obtained: 

1. Sample Group (Resistance 

Training to HOMA-IR): Overall, 

resistance training interventions  

showed a negative effect on the 

difference in HOMA-IR between 

pre-test and post-test. The mean 

HOMA-IR score after the 

intervention was lower compared to 

the pre-intervention score. This 

suggests that resistance training can 

lower insulin resistance in the 

sample group. 

2. Control Group (Diet): The control 

group that was given only a food 

diet intervention showed a smaller 

difference between pre-test and 

post-test compared to the group that 

received resistance training. The 

changes that occurred in the control 

group tended to be more stable, 

although not as significant as the 

changes in the intervention group. 

3. Effect Size: The effect of size in the 

intervention group showed results 

that varied between studies. Some 

studies showed significant effects, 

with large average differences, 

while others showed smaller effects. 

This reflects variations in responses 

to resistance training across 

different populations. 

4. Confidence Intervals and Z-

Values: Most confidence intervals 

show insignificant values 

(including low Z-values), although 

there are some studies that show 

positive changes in sample groups. 

This indicates that there is potential 

effectiveness of resistance training 

in lowering HOMA-IR, but not all 

studies show strong consistency. 

 

In the sample group, there was a 

clearer difference between pre-test and 

post-test, with most studies showing a 

significant decrease in HOMA-IR after the 

resistance training intervention. This can be 

explained by the increased insulin 

sensitivity that occurs in response to regular 

physical exercise, which is known to 

increase glucose metabolism and reduce 

insulin resistance (Hawley et al., 2014).12 

However, in the control group that 

was given only a dietary intervention, the 

results showed no significant change, 

confirming the importance of physical 

interventions in addition to dietary changes 

in overcoming insulin resistance. Diet 

alone, while effective in some aspects of 

health, does not appear to be sufficient to 

produce changes comparable to resistance 

training in the context of insulin resistance 

management. 
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The results of this meta-analysis are 

in line with several previous studies that 

showed that resistance training can reduce 

insulin resistance in individuals with 

metabolic disorders (Boule et al., 2001; 

Houmard et al., 2004).13,14 However, these 

results were not always consistent across 

studies. Most successful studies have 

shown positive results using resistance 

training involving moderate to high 

intensity exercise, which may be the 

differentiating factor between positive and 

negative outcomes. 

A larger study with a longer duration 

of intervention and stricter control of other 

variables, such as diet and lifestyle, is 

needed to gain a clearer understanding of 

the optimal duration and composition of 

exercise required to significantly improve 

insulin sensitivity. 

Clinically, the results of this meta-

analysis suggest that resistance training 

may be an effective adjunct therapy option 

in the management of insulin resistance, 

especially for individuals with metabolic 

disorders such as PCOS. Therefore, 

exercise-based interventions, particularly 

resistance training, should be considered in 

long-term health management programs to 

reduce the risk of metabolic diseases. 

Although the results of this meta-

analysis are quite supportive of the positive 

effect  of resistance training on insulin 

resistance, there are some limitations that 

need to be noted. Variations in study 

design, sample size, and intensity and 

duration of exercises can affect results. In 

addition, the data used did not consider 

other factors such as genetics or medical 

history that might contribute to differences 

in individual responses to interventions. 

For future studies, it would be 

beneficial if larger, controlled studies were 

conducted taking into account a variety of 

factors that may affect outcomes, such as 

variability in exercise intensity, age, 

gender, and individual health status. In 

addition, further research involving more 

detailed measurements of the biological 

mechanisms underlying the effects of 

resistance training on insulin resistance is 

also urgently needed to deepen our 

understanding of how physical exercise 

affects glucose metabolism at the molecular 

level. 

 

CONCLUSION 

The results of this meta-analysis 

confirm that resistance training may 

contribute to a reduction in insulin 

resistance, as measured by HOMA-IR in 

PCOS patients. However, variations in 

results between studies suggest that the 

effects of resistance training on insulin 

resistance are not entirely uniform, 

depending on factors such as exercise 

intensity, duration, and characteristics of 

study participants. More research is needed 

to develop standardized training protocols 

and evaluate long-term effectiveness. 

However, it can be concluded that 

resistance training can be an effective 

adjunct therapy option in the management 

of insulin resistance, especially for 

individuals with metabolic disorders such 

as PCOS. 
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