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Abstract
BACKGROUND
Insulin resistance (IR) is the main complication found in 35%-80% of women with polycystic ovary syndrome (PCOS). However, there is no definite consensus regarding which marker to use for its assessment in PCOS women. Research has shown that hyperinsulinemia is correlated with increased bone mass. Given that most women with PCOS are insulin resistant, which is independent from body fat and characterized by hyperinsulinemia, it could be hypothesized that there would be an increased bone mass in the patient as a result. Subsequently, increased bone mass could be measured using the wrist circumference method.

[bookmark: OLE_LINK545][bookmark: OLE_LINK1010][bookmark: OLE_LINK180][bookmark: OLE_LINK181][bookmark: OLE_LINK163][bookmark: OLE_LINK991]AIM 
To assess the wrist circumference as an easy-to-detect marker of IR in Congolese women with PCOS.

METHODS
Seventy-two Congolese women with PCOS and seventy-one controls from the same ethnic group, were enrolled in the study (mean age 24.33 ± 5.36 years). Fasting biochemical parameters, and the Homeostasis Model Assessment of insulin resistance (HOMA-IR) and body composition were evaluated. The non-dominant wrist circumference was measured manually, as was the waist circumference (WC), hip circumference, height and weight. Calculated measures included evaluation of body mass index (BMI), Waist-to-Height (WHtR) and Waist-to-hip ratio (WHR). In addition, body composition was assessed by Bioelectrical Impedance Analysis using a body fat analyzer.

RESULTS
The non-dominant wrist circumference was more closely correlated with HOMA-IR (r = 0.346; P = 0.003) and was the best anthropometrical marker correlated with IR (P = 0.016) compared with other anthropometrical markers in women with PCOS: Dominant Wrist Circumference (r = 0.315; P = 0.007), Waist Circumference (WC) (r = 0.259; P = 0.028), BMI (r = 0.285; P = 0.016), WHR (r = 0.216; P = 0,068) and WHtR (r = 0.263; P = 0.027). The diagnostic accuracy of the non-dominant wrist circumference for the presence or absence of IR using Receiver-operating characteristic (ROC) curve analysis showed that the area under the ROC curve was 0.72. A cutoff value for the non-dominant wrist circumference of 16.3 cm was found to be the best predictor of IR in Congolese women with PCOS.

CONLUSION
Non-dominant wrist circumference is, to date, the best anthropometrical marker of IR in Sub-Saharan African women with PCOS. It could be suggested as an easy-to-detect marker for assessing IR.
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[bookmark: OLE_LINK626]Core tip: In a previous study, we found that insulin resistance (IR), which is independent of the body fat and central distribution in women with polycystic ovary syndrome (PCOS), is commonly found among the African population. Among various markers of IR, the role of anthropometric indicators is obvious in developing countries. Therefore, a more appropriate method that should be easy to perform is sought. In the present study, we found for the first time that non-dominant wrist circumference is not only a marker of IR, but the best anthropometric marker known to date for the assessment of IR in women with PCOS.
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INTRODUCTION
[bookmark: _GoBack]Polycystic ovary syndrome (PCOS) is one of the most common endocrine disorders affecting women of reproductive age[1]. Insulin resistance (IR), the major complication for women with PCOS, is strongly associated with an increased risk of cardiovascular diseases and diabetes and affects 35%-80% of women[2-4]. Early detection of IR could help prevent these complications. However, there is no consensus regarding the most accurate method to predict IR in women with PCOS.
In recent decades, several structural body components have been evaluated in relation to IR[5-9]. Waist circumference (WC), body mass index (BMI), waist-to-hip ratio (WHR), waist-to-height ratio (WHtR) are examples. However, because they are all based on body fat assessment, they cannot accurately predict IR in women with PCOS. Indeed, IR in PCOS in particular is independent of the BMI and body fat distribution[2,3]. Consequently, a more appropriate method that should be easy to perform is sought.
Among various markers of IR, the role of anthropometric indicators is obvious in developing countries[9]. Because of poverty and a lack of suitable laboratories, biological evaluation of IR based on the measurement of insulin or other biological markers is difficult. Therefore, finding a marker that is not based on the measurement of fat, which is anthropometric and easy to perform, has become a challenge. Meeting this challenge has been the basis of our research.
Indeed, in a previous study, we found that IR in women with PCOS, although appearing to be a Western pathology when we look at the currently available literature, is commonly found among the African population[3]. Moreover, one of two Congolese women with PCOS is insulin-resistant[3]. However, many live with this burden and its consequences, and it is not well-treated. Recently, publications have reported on the bone system as a new endocrine organ[10,11]. Indeed, bone has been found to be involved in glucose metabolism via osteocalcin (OC) effects on insulin[11-16]. Osteocalcin, the hormone secreted by osteoblasts, exerts an endocrine regulation of sugar homeostasis by improving insulin sensitivity. It has been shown that in the presence of IR, its compensatory hyperinsulinaemia is associated with increased bone mass, which could be detected by a simple measurement of the wrist circumference (WrC)[17]. Wide WrC has been associated with IR[17-19]. Subsequently, the WrC has been proposed as a new easy-to-detect marker of IR in young obese people[17,20-21].
Given that most women with PCOS are insulin-resistant, independent of fat and characterized by hyperinsulinaemia[2,3,22], we hypothesized that in the presence of IR in Congolese women with PCOS, hyperinsulinaemia might induce increased bone mass that could be detected by the measurement of WrC. Wide WrC should be associated with IR in Congolese women with PCOS. Thus, WrC could be proposed as a new easy-to-detect marker for IR assessment in women with PCOS. The aim of this study was to assess the wrist circumference in Congolese women with PCOS in relation to IR using the homeostasis model assessment as a biological reference marker.

MATERIALS AND METHODS
This prospective case-control study was performed from October 2015 to December 2016 in Kinshasa, the capital city of the Democratic Republic of Congo, and involved 72 women with PCOS and 71 controls. Because the prevalence of PCOS in the Democratic Republic of Congo is unknown, we have taken into account the global prevalence, which varies between 5%-10%, to determine our sample size. Because PCOS is largely unknown in the Democratic Republic of Congo, numerous real cases of PCOS are not found among outpatient clinics. Due to popular beliefs, many PCOS patients are often discouraged from seeing a doctor for numerous reasons: (1) The doctor visit is expensive; (2) Hirsutism is seen as a beautiful trait. In fact, women never consult for hirsutism; (3) Spaniomenorrhoea and/or amenorrhoea are sometimes seen as a normal phenomenon in a woman’s life, especially before marriage; and (4) Lack of efficacy of previous treatment received. For these reasons, our PCOS patients were recruited not only from outpatient clinics but also from universities and the community by means of personal interviews and advertising.
The patients were women with PCOS, all African and of reproductive age and from a Congolese ethnic group, without hormonal treatment for the 2 mo preceding the study. The study protocol was approved by the ethical committee of the Università Campus Bio-Medico di Roma. Written informed consent was obtained from each subject before entry into the study. PCOS was defined according to the Rotterdam 2003 consensus[1], by the presence of at least two of the following three features: (1) Clinical and/or biochemical signs of hyperandrogenism; (2) Oligomenorrhoea and/or anovulation; and (3) Polycystic ovaries. Clinical hyperandrogenism was defined by a Ferriman-Gallwey score > 8. Age-matched control women came from the same ethnic group. They were of reproductive age, non-hirsute, without a personal or family history of hirsutism and/or endocrine disorders, and not on medical treatment.
Women were excluded if they: (1) Refused to participate in the study; (2) Were pregnant or became pregnant during the study period; (3) Were in the peripubertal period; (4) Were in menopause; or (5) Were using any contraception method, hormonal treatment or insulin sensitizers.
All women underwent a physical examination including an evaluation of the blood pressure, weight, height, wrist circumference, abdominal and hip circumference. All anthropometric measurements were taken by the same examiner to minimize error.
Blood pressure was measured after a 10-minute rest in the sitting position, with the feet on the floor and the arm supported at heart level. Normal values were considered to be < 130/85 mm Hg[1]. The non-dominant wrist circumference was measured with the subjects in a seated position using a tape measure positioned over Lister’s tubercle of the distal radius and over the distal ulna[23].
The WC was measured at the end of a normal expiration, at a level parallel to the floor, at the midpoint between the lower margin of the least palpable rib and the top of the iliac crest, in the mid axillary line, using stretch‐resistant tape, with the women relaxed and standing with the feet close together, arms at the side and body weight evenly distributed[24]. The hip circumference was measured at a level parallel to the floor, at the largest circumference of the buttocks[24]. Calculated measures included the BMI, WHtR and WHR.
In addition, body composition was assessed by Bioelectrical Impedance Analysis using a body fat analyser (OMRON BF 511®). This device measures the impedance of each body segment to 50 kHz. It uses electrical impedance with height, weight, age and gender information to generate body composition data (body fat percentage, visceral fat level and skeletal muscle percentage). The assessment was performed in the morning after a fast of ≥ 3 h, with the patient wearing a light dress and stripped of all metal objects. The women were instructed not to practice vigorous exercise before the test. The BMI was classified according to the WHO criteria as[25]: (1) Normal: 18.5-24.9 kg/m2; (2) Overweight: 25.0-29.9 kg/m2; (3) Obese: (a) Class I: 30.0-35.0 kg/m2; (b) Class II: 35.1-39.9 kg/m2; (c) Class III: > 40.0 kg/m2. The WHR was classified as normal if < 0.85 and substantially increased if ≥ 0.85[24]. The WC was classified as normal if < 80 cm and substantially increased if ≥ 80 cm[24].

Biochemistry
The biological measurements included the fasting glucose and insulin. A fasting blood sample was collected from the PCOS and control subjects in the morning and was centrifuged immediately. The serum was stored at -20 °C until analysis. The blood glucose concentration was determined on the day of blood collection by the glucose oxidase method using a glucometer (Freestyle). Insulin was measured using the ELISA method. IR was assessed by Homeostasis Model Assessment of insulin resistance (HOMA-IR) using the following formula:
HOMA-IR = [(glucose in mmol/L) × insulin in µU/mL]/22.5[26,27]
Where glucose is in mmol and has been transformed from mg/dL by the following formula:
Glucose in mmol/L = Glucose (in mg/dL)/18
The normal value of HOMA-IR was ≤ 2.74 mol × µU/L², as previously reported[3].
All women with HOMA-IR > 2.74 mol × µU/L² were insulin-resistant[3].

Statistical analysis
The statistical analysis was performed using SPSS statistical software (version 16.0). Qualitative data were expressed as the frequency (n = number) and proportion (%). Continuous data are expressed as the mean ± standard deviation. The Kolmogorov-Smirnov was used for the normality analysis of the parameters. Student’s t-test and Chi-square test were used for the comparisons between groups and subgroups of continuous and categorical variables, respectively. Non-parametric tests were used for variables not normally distributed. Logistic regression was performed to analyze the association between the study variables. The odds ratio (OR) was presented with their 95% confidence interval (CI). Statistical significance was expressed as aP < 0.05, bP < 0.001.

RESULTS
Table 1 and Table 2 show the characteristics of our study population. The 72 Women with PCOS and 71 controls participated at all stages of the study. The mean age was similar in both groups and subgroups. There was a significant difference for the Ferriman-Gallwey (F-G) score between women with PCOS and controls as well as for insulinaemia and HOMA-IR (P < 0.0001). Before performing logistic regression, we studied the correlation between anthropometrical parameters and HOMA-IR. We found that non-dominant wrist circumference was more closely correlated with HOMA-IR (r = 0.346; P = 0.003) than dominant wrist circumference (r = 0.315; P = 0.007), WC (r = 0.259; P = 0.028), BMI (r = 0.285; P = 0.016), WHR (r = 0.216; P = 0.068) or WHtR (r = 0.263; P = 0.027).
In contrast, we found a strong correlation between the dominant WrC, non-dominant WrC, WC, BMI, weight, WHtR and WHR. Because of the severe collinearity and high correlation, we could not use these parameters in the same regression model. Logistic regression analysis was then performed. First, we performed logistic regression using binary HOMA-IR (IR+: HOMA-IR > 2.74; IR-: HOMA-IR ≤ 2.74) as the dependent variable. The non-dominant WrC was significantly associated with IR (P = 0.016) (Table 3).
Next, we compared our results using other anthropometrical markers. We replaced the non-dominant WrC with the WC in the model. We observed that the significance disappeared (P = 0.065) (Table 4). We observed the same phenomenon when we replaced the non-dominant wrist circumference with BMI (P = 0.070) (Table 5) and then WHR (P = 0.239) (Table 6) and WHtR (P = 0.068) (Table 7). It appeared that non-dominant wrist circumference was the best anthropometric marker correlated with IR.
We then assessed the diagnostic accuracy of non-dominant wrist circumference for the presence or absence of IR using Receiver-operating characteristic (ROC) curve analysis (Figure 1). As shown, the area under the ROC curve was 0.72. This result indicates that non-dominant wrist circumference has a 72% chance of predicting the presence of IR in women with PCOS. In our search of a cutoff value for non-dominant wrist circumference, we found 16.3 cm to be the best predictor of IR in Congolese women with PCOS.

DISCUSSION
To our knowledge, this is the first study that provides evidence that non-dominant wrist circumference can be used as a marker for IR in women with PCOS. Current recommendations for the management of PCOS suggest that given the association with IR, all women with PCOS should be evaluated for the risk of metabolic syndrome and its components, including type 2 diabetes, hypertension, hyperlipidaemia, and the possible risk of clinical events, including acute myocardial infarction and stroke[28]. However, a non-consensus method is provided for the assessment of IR. In contrast, the problem in Sub-Saharan African countries is the diagnosis of IR. The biological evaluation of IR is not only extremely expensive and complicated but also available only in a few laboratories in capital cities. Anthropometrical parameters are, therefore, most recommended[10].
We aimed to assess the non-dominant wrist circumference in relation to IR in Congolese women with PCOS using the Homeostasis Model Assessment for IR as the reference biological index. This choice regarding HOMA-IR was determined by the precedent study performed in Congolese women with PCOS[3] but also because HOMA-IR is an extensively validated marker[4,29-32]. Making a comparison between women with PCOS and the controls, we found a significant difference regarding dominant and non-dominant wrist circumference. This observation corroborates that of Esmaeilzadeh et al[33], who found that adolescent girls with PCOS have a higher mean wrist circumference compared to those without PCOS.
We found a positive and significant correlation between non-dominant wrist circumference and IR among women with PCOS. Moreover, non-dominant wrist circumference was the strongest marker associated with HOMA-IR, whereas the WC, BMI, WHR and WHtR were poorly associated with this parameter. This observation was predictable because IR in women with PCOS is independent of body fat[2,3]. Our observation makes non-dominant wrist circumference the best anthropometric marker of IR known to date. The novelty of the WrC as a marker of IR is that it is based on an assessment of IR on bone, not fat[17,20].
This observation also highlights the impact of IR on bone in women with PCOS, opening a new research perspective on this complication in such women. Indeed, to date, many publications that have studied the impact of PCOS on bone have mainly focused on the study of bone mineral density[34-38]. Our study focuses on the impact of IR and PCOS status on the hormonal interaction between bone and insulin, suggesting a close relationship among them. Therefore, it is necessary to understand the pathophysiological mechanism of this association to develop appropriate preventive strategies.
Recently, wrist circumference has attracted much attention[17-20,33]. Many authors have found a strong association between the wrist circumference and cardio-vascular risk. Capizzi et al[17], studying overweight and obese adolescents, was the first to report that wrist circumference is strongly correlated with fasting insulin levels and insulin-resistance. Mohebi et al[39] evaluated the effect of wrist circumference on the risk of incident hypertension and cardiovascular disease (CVD) in an adult population and found that in non-centrally obese women, an increase in wrist circumference was independently associated with both hypertension and cardiovascular disease. Amini et al[20], in a study conducted among 1709 participants, found that the association of wrist circumference with cardiometabolic risk factors was significantly positive with waist circumference (P = 0.001), BMI (P = 0.001), and LDL-C (P = 0.01) but significantly inverse with HDL-C (P = 0.001). He suggested that measurement of the wrist circumference can serve as an easy-to-detect clinical marker to identify individuals at risk of cardiometabolic disorders and can be used in large epidemiological studies.

CONCLUSION
In the present study, we found, for the first time, that non-dominant wrist circumference is not only a marker of IR, but the best anthropometric marker known to date, for the assessment of IR in women with PCOS. However, we recognise some limitations of our study, among them, the limited size of our study population. We recommend large-scale studies to validate our observations.

ARTICLE HIGHLIGHTS
Research background 
Polycystic ovary syndrome (PCOS) is insulin-resistant and strongly associated with an increased risk of cardiovascular diseases and diabetes in women. Early detection of insulin resistance (IR) could prevent these complications. There is no consensus regarding methods to predict IR in women with PCOS. Some structural body components have been evaluated in relation to IR in PCOS, and IR seems to be independent. In this article we tried for a new easy detectable marker for IR in women affected by PCOS.

Research motivation 
We tried to develop a new easy marker for IR in women with PCOS to improve the diagnosis of IR in Sub-Saharan African women.

Research objectives 
Our aim was to assess the wrist circumference in women affected by PCOS and living in Kinshasa, the capital city of the Democratic Republic of Congo, in relation to IR using the Homeostasis Model Assessment as a biological reference marker. 

Research methods 
This study was a prospective case-control study performed from October 2015 to December 2016 in Kinshasa. Seventy-two women with PCOS and 71 controls were enrolled. Parametric and non-parametric statistical test have been used where appropriated. The statistical analysis was performed using SPSS statistical software (version 16.0). 

Research results 
In this study we have found a significant difference for the Ferriman-Gallwey (F-G) score between the women with PCOS and controls as well as for insulinaemia and HOMA-IR (P < 0.0001). A strong correlation between the dominant WrC, non-dominant WrC, WC, BMI, Weight, WHtR and WHR have been found.  The Receiver-Operating Characteristic (ROC) curve analysis, showed that the non-dominant wrist circumference has a 72% chance of predicting the presence of IR in women with PCOS. 

Research conclusions 
In the present study for the first time, we showed that the non-dominant wrist circumference is both, a marker of IR, and the best anthropometric marker known, to date for the assessment of IR in women with PCOS. 

Research perspectives 
This article could open new perspectives between IR and bone homeostasis in women with PCOS. 
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Table 1 Clinical and biochemical features of the study subjects
	Parameters
	PCOS (n = 72) 
	Controls (n = 71)
	P value

	Age (yr)
	24.4 ± 5.2
	24.25 ± 5.5
	0.869

	Menarche age (yr)
	12.97 ± 1.9
	12.86 ± 1.8
	0.723

	Ferriman-Gallwey Score
	8.62 ± 6.2
	2.32 ± 2.3
	< 0.001

	Systolic blood pressure (mm Hg)
	109.24 ± 17.26
	100.86 ±15.27
	0.003

	Diastolic blood pressure (mm Hg)
	71.84 ± 14.11
	64.96 ± 12.53
	0.003

	BMI
	25.23 ± 5.55
	23.07 ± 4.52
	0.013

	WC (cm)
	84.28 ± 13.94
	78.63 ± 11.60
	0.009

	WHR
	0.81 ± 0.06
	0.80 ± 0.05
	0.101

	WHtR
	0.51 ± 0.08
	0.48 ± 0.07
	0.018

	Dominant Wrist Circumference
	15.98 ± 1.15
	15.53 ± 0.87
	0.009

	Non-Dominant Wrist Circumference
	15.80 ± 1.18
	15.33 ± 0.87
	0.009

	Weight
	66.9 ± 16.3
	60.8 ± 11.8
	0.013

	Body fat
	35.05 ± 9.6
	32.37 ± 8
	0.076

	Muscle
	26.6 ± 4.5
	27.9 ± 3
	0.042

	Visceral fat
	4.67 ± 2
	3.97 ± 1.7
	0.031

	Glucose (mg/dL)
	86.51 ± 10.3
	84.3 ± 8.04
	0.155

	Insulin (µU/L)
	14.91 ± 15.4
	6.34 ± 3.8
	< 0.001

	[bookmark: _Hlk25160151]HOMA-IR (mol × µU/L²)
	3.40 ± 4.03
	1.33 ± 0.83
	< 0.001


[bookmark: _Hlk25162721]PCOS: Polycystic ovary syndrome; IR: Insulin resistance; BMI: Body mass index; WC: Waist circumference; WHR: Waist-to-hip ratio; WHtR: Waist-to-height ratio; HOMA-IR: Homeostasis model assessment of insulin resistance; n: Number of participants.


Table 2 Clinical and biochemical features of the polycystic ovary syndrome subjects with and without insulin resistance
	Parameters
	PCOS IR + (n = 28)
	PCOS IR - (n = 44)
	P value

	Age
	25.07 ± 5.67
	23.98 ± 4.89
	0.388

	Menarche age
	12.71 ± 2.03
	13.14 ± 1.85
	0.367

	Ferriman-Gallwey Score
	8.04 ± 6.91
	9.00 ± 5.87
	0.528

	Systolic blood pressure (mm Hg)
	114.08 ± 22.20
	106.59 ± 13.43
	0.087

	Diastolic blood pressure (mm Hg)
	74.62 ± 17.42
	70.32 ± 11.89
	0.232

	BMI
	27.39 ± 6.27
	23.90 ± 4.66
	0.016

	WC (cm)
	90.09 ± 15.76
	80.58 ± 11.36
	0.008

	WHR
	0.84 ± 0.07
	0.80 ± 0.06
	0.014

	WHtR
	0.54± 0.09
	0.49 ± 0.07
	0.014

	Dominant Wrist Circumference
	16.49 ± 1.27
	15.66 ± 0.95
	0.005

	Non-Dominant Wrist Circumference
	16.33 ± 1.20
	15.45 ± 1.03
	0.002

	Weight (kg)
	72.88 ± 18.56
	63.26 ± 13.86
	0.025

	Body fat
	38.50 ± 9.44
	32.93 ± 9.22
	0.017

	Muscle
	26.30 ± 3.42
	26.90 ± 5.09
	0.591

	Visceral fat
	5.48 ± 2.15
	4.16 ± 1.75
	0.010

	Glucose (mg/dL)
	93.04 ± 10.34
	82.36 ± 7.99
	< 0.001

	Insulin (µU/L)
	26.22 ± 19.99
	7.71 ± 2.99
	< 0.001

	HOMA-IR (mol × µU/L²)
	6.26 ± 5.32
	1.57 ± 0.63
	< 0.001


Data presented as mean ± SD. PCOS: Polycystic ovary syndrome; IR: Insulin resistance; BMI: Body mass index; WC: Waist circumference; WHR: Waist-to-hip ratio; WHtR: Waist-to-height ratio; HOMA-IR: Homeostasis model assessment of insulin resistance; n: Number of participants.


Table 3 Logistic regression examining non-dominant wrist circumference
	
	B
	SE
	Wald
	df
	P value
	Exp (B)

	Age 
	0.031 
	0.055
	0.311
	1
	0.577
	1.031

	Height
	-0.052
	0.045
	1.323
	1
	0.250
	0.950

	Diastolic blood pressure (mm Hg)
	-0.004
	0.021
	0.028
	1
	0.866
	0.996

	Non-dominant wrist circumference
	0.737
	0.291
	6.424
	1
	0.011
	2.089

	Constant
	-4.384
	6.785
	0.417
	1
	0.518
	0.012


B: B coefficient; SE: Standard error; df: Degrees of Freedom; Exp (B): Exponentiation of the B coefficient. 






Table 4 Logistic regression examining waist circumference
	
	B
	SE
	Wald
	df
	P value
	Exp (B)

	Diastolic blood pressure (mm Hg)
	-0.008
	0.023
	0.118
	1
	0.731
	0.992

	Height
	-0.020
	0.042
	0.222
	1
	0.637
	0.980

	Age
	0.020
	0.055
	0.133
	1
	0.715
	1.020

	WC
	0.048
	0.026
	3.408
	1
	0.065
	1.049

	Constant
	-1.383
	6.739
	0.042
	1
	0.837
	0.251


WC: Waist Circumference; B: B coefficient; SE: Standard error; df: Degrees of Freedom; Exp (B): Exponentiation of the B coefficient. 


Table 5 Logistic regression examining body mass index
	
	B
	SE
	Wald
	df
	P value
	Exp (B)

	Diastolic blood pressure (mm Hg)
	-0.004
	0.022
	0.034
	1
	0.854
	0.996

	Height
	-0.010
	0.041
	0.060
	1
	0.807
	0.990

	Age
	0.036
	0.054
	0.451
	1
	0.502
	1.037

	BMI
	0.104
	0.057
	3.286
	1
	0.070
	1.109

	Constant
	-2.215
	6.653
	0.111
	1
	0.739
	0.109


[bookmark: _Hlk25163081]BMI: Body mass index; B: B coefficient; SE: Standard error; df: Degrees of freedom; Exp (B): Exponentiation of the B coefficient. 


Table 6 Logistic regression examining waist-to-hip ratio
	
	B
	SE
	Wald
	df
	P value
	Exp (B)

	Diastolic blood pressure (mm Hg)
	0.003
	0.022
	0.025
	1
	0.873
	1.003

	Height
	-0.002
	0.041
	0.003
	1
	0.956
	.998

	Age
	0.019
	0.057
	0.110
	1
	0.740
	1.019

	WHR
	6.009
	5.107
	1.384
	1
	0.239
	407.060

	Constant
	-5.891
	7.309
	0.650
	1
	0.420
	0.003


WHR: Waist-to-hip ratio; B: B coefficient; SE: Standard error; df: Degrees of Freedom; Exp (B): Exponentiation of the B coefficient. 



Table 7 Logistic regression examining waist-to-height ratio
	
	B
	S.E.
	Wald
	df
	P value
	Exp (B)

	Diastolic blood pressure (mm Hg)
	-0.008
	0.023
	0.121
	1
	0.728
	0.992

	Height
	0.004
	0.041
	0.012
	1
	0.914
	1.004

	Age
	0.020
	0.055
	0.134
	1
	0.714
	1.021

	WHtR
	7.878
	4.312
	3.338
	1
	0.068
	2.638E3

	Constant
	-5.335
	6.920
	0.594
	1
	0.441
	0.005


[bookmark: _Hlk25163292]WHtR: Waist-to-height ratio; B: B coefficient; SE: Standard error; df: Degrees of Freedom; Exp (B): Exponentiation of the B coefficient. 





Figure 1 Receiver-operating characteristic curve of the non-dominant wrist circumference cutoff point to predict insulin resistance (defined as homeostasis Model Assessment of insulin resistance > 2.74 mol × µU/L²) in women with polycystic ovary syndrome. AUC: Area under the curve.
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