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Abstract  1 

Background & Aims: Food intake is one of the factors that contributes to 2 

overweight/obesity in women with PCOS. The aim of the present study was to 3 

investigate the food intake, nutritional status and body composition of women with 4 

and without PCOS. 5 

Methods: Women with PCOS (n=34) according to Rotterdam criteria were 6 

compared to controls (n=29) matched by body mass index (BMI) and age. 7 

Anthropometric assessment included weight and height to calculate BMI, and 8 

waist and hip circumference. The body composition was evaluated by 9 

Bioelectrical Impedance Analysis (BIA) and Dual-Energy X-ray Absorptiometry 10 

(DXA) methods. The food intake was evaluated by 24-hour food recall, used to 11 

compare to recommendation of Adapted Food Pyramid and for calculate the 12 

Adapted Healthy Eating Index (AHEI). 13 

Results: Obese PCOS women had lower fiber consumption when compared to 14 

healthy weight PCOS and healthy weight controls (p = 0.011). For the other food 15 

groups of the Adapted Food Pyramid there were not found significant differences. 16 

PCOS women presented lower score for the fruit group in the AHEI when 17 

compared to women in the control group (p = 0.029). For overall score, both 18 

groups were classified as diet that “need improvement”. 19 

Conclusions: For PCOS patients the routine adoption of a balanced diet should 20 

be included in the primary treatment of the disease. Special emphasis should be 21 

given to the increase in the fiber and fruit consumption. 22 

Keywords: Polycystic Ovary Syndrome; Food intake; Adapted Healthy Eating 23 

Index; Fiber consumption; Dual-Energy X-ray Absorptiometry; Body composition24 
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Introduction 1 

Polycystic ovary syndrome (PCOS) is the most common endocrine 2 

disorder among women of reproductive age.1 Although pathophysiological 3 

changes and clinical manifestations of PCOS are well known, some researchers 4 

have highlighted the importance of associated metabolic disorders, including the 5 

risk of developing type 2 diabetes mellitus and cardiovascular diseases.2 6 

Controversial results are identified in the literature about the prevalence of 7 

overweight / obesity in women with PCOS when compared to women who do not 8 

have the syndrome.3-5 However, in women with PCOS, the development of the 9 

obesity aggravates the pathophysiological alterations and clinical manifestations 10 

of the syndrome.  11 

Besides that, obesity impairs PCOS treatment.3,6 Although, the 12 

mechanisms are not completely addressed, recent data have suggested that 13 

dietary management and physical exercise improve reproductive function 14 

possibly via an insulin sensitivity-enhancing mechanism7 and may affect serum 15 

anti-Müllerian hormone (AMH).7-8 16 

Food intake is one of the factors that contributes to overweight / obesity. 17 

Regardless there is no consensus in the literature, some researchers have shown 18 

that PCOS women have excessive calorie intake from high-fat foods and / or 19 

carbohydrates.3-4,6,9 However, other studies failed to detect any differences 20 

between dietary habits of PCOS women and controls.10-12 21 

The Healthy Eating Index (HEI) is a method used to assess food intake, 22 

created by United States Department of Agriculture, Center for Nutrition Policy 23 

and Promotion (CNPP) (USDA, 1989-1990). This index was adapted by Mota et 24 

al., according to Adapted Brazilian Pyramid Food14, resulting in the Adapted 25 
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Healthy Eating Index (AHEI).13-14 The AHEI has been used to evaluate food 26 

intake of different populations, including women with PCOS4 and other 27 

situations.15-16 28 

Thus, it is very important to investigate the factors related to overweight / 29 

obesity in PCOS women. The aim of the present study was to investigate, 30 

according with body mass index (BMI), the food intake, nutritional status and body 31 

composition of women, with and without PCOS, from the Gynecological Clinic at 32 

a public university hospital of high complexity in Brazil.  We hypothesize that 33 

women with PCOS have worst food consumption compared to women without 34 

PCOS. 35 

 36 

Methods 37 

Subjects and ethics 38 

 Subjects and ethics 39 

 The present study is a case-control design and was developed with 63 40 

women (34 PCOS cases and 29 controls), paired by age and BMI, from 41 

Gynecology Clinic of the Clinical Hospital of Uberlândia, Federal University of 42 

Uberlândia, Uberlândia, Minas Gerais, Brazil.  43 

Recruitment consisted of folders distributed on campus, messages via 44 

email and verbal communication informing women about the research and 45 

inviting them to participate in the study. The inclusion criteria for cases were 46 

women aged between 18 and 35 years old, classified with PCOS according to 47 

Rotterdam consensus criteria17 and that accepted to participate in the research 48 

through the signature of the consent term. Inclusion criteria for the control group 49 

were women in the same age and BMI range (BMI ± 2kg/m2), presenting 50 
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spontaneous regular menstrual cycles, without history of infertility. Exclusion 51 

criteria were use of hormonal medication in the last 3 months prior the study; use 52 

of oral hypoglycemic or weight loss inducing medications; diagnosis of other 53 

endocrinopathies; pregnancy or lactation. The study was approved by the Ethics 54 

Committee of the Federal University of Uberlândia.  55 

 56 

Evaluations 57 

 When anthropometric variables, body composition and energy and 58 

macronutrient consumption were evaluated, the participants were divided in four 59 

groups, according to BMI (healthy weight PCOS women; obese PCOS women; 60 

healthy weight control women; obese control women). For food consumption, 61 

comparisons were made between women with and without PCOS groups. 62 

 63 

Preliminary questionnaire  64 

 It was developed and applied a structured questionnaire asking about 65 

weight history (including usual weight); previous nutritional care; use of 66 

supplements; diseases and previous surgical procedures; use of medications; 67 

practice of physical exercise; family background of diseases; sociodemographic 68 

characteristics (age); and personal information (schooling, profession, 69 

telephone). 70 

 71 

Food intake evaluation 72 

 Food intake was determined through a 24-hour food recall, a retrospective 73 

method to assess past food consumption. It is considered a practical and easy-74 

to-apply method, but due care must be taken by the interviewer to avoid 75 
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influencing and not having approval or disapproval of the interviewer.18 Through 76 

the food survey cited, the interviewer notes and quantifies everything that the 77 

individual consumed in the 24 hours prior to the interview. Portion sizes were 78 

estimated using common household measurements such cups, glasses, bowls, 79 

teaspoons and tablespoons, in addition to individual food items / units. For the 80 

evaluation of the 24-hour food recall, a database was created in the Excel 81 

program with foods usually consumed by the volunteers. Dietary data reported 82 

as home measures was converted to milliliters or grams to facilitate the 83 

assessment of the chemical composition, which was performed using the food 84 

composition chart, in addition to the manufacturers' nutritional labels and based 85 

on the number of servings.14 86 

 87 

Quality of food intake 88 

 The AHEI was used to assess the diet quality of PCOS and control women. 89 

To this end, the reported foods were converted into portions according to the 90 

energy content of the food groups and the Adapted Food Pyramid.14 The AHEI 91 

assess 12 components of the diet. Eight components refer to the groups of the 92 

Adapted Food Pyramid. Three components refer to specific nutrients: total fat, 93 

saturated fat, and cholesterol. One component assesses diet variety. Each 94 

component receives a score ranging from 0 to 10 according to the adequacy of 95 

intake compared with the recommendation. As the intake becomes closer to the 96 

recommended amount, a higher score is given to the component. Intermediate 97 

scores were calculated proportionately. For the groups of the Adapted Food 98 

Pyramid, it was observed that the proper range per day with respect to cereals 99 

would be 5 to 9 servings; vegetables, 4 to 5 servings; fruits, 3 to 5 servings; meat 100 
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and eggs, 1 to 2 servings; milk and dairy products, 2 to 3 servings; beans, 1 101 

serving; oils and fats, 1 to 2 servings; and sugars, 1 to 2 servings. Fat intakes 102 

less than or equal to 30% of the total calories were assigned a score of 10 points. 103 

The score declined to 0 when the proportion of fat to total calories reached 45%. 104 

A score of 10 points was assigned to saturated fat intakes of less than 10% of 105 

total calories. Zero points were assigned when the saturated fat intake reached 106 

a level of 15% of the total calories. The maximum point value for cholesterol was 107 

assigned when its intake was at a level of 300mg or less per day. Zero point was 108 

assigned when intake reached a level of 450mg or more of cholesterol per day. 109 

Intakes between 30% and 45% of fat to total calories, between 10% and 15% of 110 

saturated fat, and cholesterol between 300mg and 450mg were scored 111 

proportionately. For diet variety, a maximum score (10 points) was assigned if 112 

seven items or more different food items were consumed over a 1-day period. A 113 

score of 0 was given if four of fewer different items were eaten. From the sum of 114 

all components, the diets were classified as follows: good quality (over 100 115 

points), needs improvement (71-100 points), and poor quality (under 71 points).13 116 

 117 

Anthropometric evaluations 118 

 The body mass measurements were performed with a balance (Welmy® 119 

W300, 0.1kg precision). Each volunteer was weighed standing, barefoot, wearing 120 

light clothes, with arms as her side and eyes fixed on a point in front of woman. 121 

During measurements, individuals moved as little as possible, to avoid 122 

oscillations of the readings being obtained.19 123 

 A vertical stadiometer (Welmy® W300, accurate to 0.5cm) was used to 124 

measure height. Each volunteer was positioned on the base of the stadiometer, 125 
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barefoot, erect, with arms hanging freely and feet together, trying to make the 126 

back surfaces of the heels, pelvic waist, scapular waist and occipital region touch 127 

the measurement scale. By means of a cursor, the distance between the plantar 128 

region and the vertex, when holding the breath in an inspired position and with 129 

the head oriented parallel to the ground – the “Frankfurt plan” – was determined.19 130 

Height and weight were used to calculate the BMI (kg/m²). A BMI ≥18.5 and ≤ 131 

24.9 was classified as “normal” and BMI > 29.9kg/m² was considered “obesity”.20 132 

 For the measurement of waist circumference (WC) and hip circumference 133 

(HC) an inextensible anthropometric tape was used (Sanny Medical, SN-4010, 134 

0.5 cm of precision). The measurement was made at the midpoint between the 135 

last rib and the iliac crest. The WC value used to indicate abdominal obesity is in 136 

accordance with the definitions of the World Health Organization (> 80cm).20  137 

  138 

Body composition 139 

Bioelectrical Impedance Analysis (BIA) 140 

 For the measurement for body composition, it was used Biodynamics 141 

310e, TBW©. During the experiment the individual should remain lie down, with 142 

the legs apart and the arms parallel, away from the trunk. The electrodes are 143 

placed in specific locations of the dominant hand and foot. An imperceptible 144 

current is introduced into the distal electrodes and is picked up by the proximal 145 

electrodes. The percentages of body water, lean body mass and body fat are 146 

calculated.21 147 

 148 

Dual-energy X-ray absorptiometry (DXA) 149 
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DXA was made of full body using Lunar Prodigy DXA System, software 150 

version 11.20. The participants were asked to not use metallic objects during the 151 

exam. It was measured the quantity of body fat and lean mass and obtained 152 

information about body fat distribution in the android and gynoid compartments. 153 

Specifically, compartments related to android and gynoid fat were identified (for 154 

android fat - lower limit: horizontal line connecting the anterior superior iliac 155 

spines; upper limit: defined as 20% above the lower border; lateral boundaries: 156 

waist margins parallel to the chin line; for gynoid fat – upper limit: upper 157 

trochanter; lower limit: 96mm of the greater trochanter, lateral limits: delimited by 158 

the subcutaneous tissue of the hip.21  159 

 160 

Statistics 161 

 The data was analyzed using SPSS 21.0 software (IBM SPSS Statistics 162 

21). First, the normality of data was tested using the Shapiro-Wilk test. The values 163 

were presented as the means and standard deviation for normal data, or as 164 

median and interquartile range for non-normally distributed data. The Student’s 165 

t-tests were used for normal distributed data when the comparison was made 166 

only between PCOS women and controls. For non-normally distributed data, the 167 

Mann-Whitney test was used. To compare women with PCOS and controls 168 

according with BMI, for normally distributed data, the ANOVA and Tukey post-169 

hoc analysis were used. For non-normally distributed data, the Kruskal-Wallis 170 

with Dunn’s post-hoc test was used. Statistical tests with p<0.05 were accepted 171 

as significant. 172 

 173 

 174 
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Results 175 

Anthropometric characteristics, and body composition according to the 176 

BMI, for participants with PCOS and controls were shown in Table 1. For 177 

anthropometric characteristics, obese PCOS presented higher values compared 178 

to healthy weight PCOS for current weight (p<0.001), WC (p<0.001), HP 179 

(p<0.001), and BMI (p<0.001). Similar results were identified to control group, 180 

i.e., significant differences were observed for obese controls versus healthy 181 

weight controls in relation to current weight (p<0.001), WC (p<0.001), HC 182 

(p<0.001), and BMI (p<0.001). 183 

For body composition, obese PCOS presented higher values of body fat 184 

mass than healthy weight PCOS (p=0.003), and lower values for muscle mass 185 

(p=0.003). Lastly, obese PCOS women presented higher basal metabolic rate 186 

than healthy weight women with PCOS (p<0.001). Similar results were identified 187 

to control group, i.e., obese controls women presented higher values of body fat 188 

mass than healthy weight control (p<0.001), and lower values for muscle mass 189 

(p<0.001). In addition, obese control women presented higher basal metabolic 190 

rate than healthy weight control women (p<0.001). 191 

 In relation to composition evaluated by DXA for total fat mass, gynoid and 192 

android fat, obese PCOS had higher values compared to healthy weight PCOS 193 

(p<0.001 for all parameters). Obese controls also had higher values compared to 194 

healthy weight controls (p<0.001 for fat mass, gynoid and android fat). 195 

 Dietary pattern of women with and without PCOS were shown on Table 2. 196 

It was observed that obese PCOS presented lower values of energy in 197 

kilocalories per kilo than healthy weight PCOS (p=0.017). However, it was not 198 

found significant difference between obese control and healthy weight control 199 
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(p=0.092). For carbohydrate in grams per kilo, obese PCOS had lower values 200 

compared to healthy weight PCOS (p=0.009), while there was no significant 201 

difference between obese control and healthy weight control (p=0.001). About 202 

protein consumption, also in grams per kilo, no significant difference was found 203 

between obese PCOS and healthy weight PCOS, but obese control presented 204 

lower consumption of protein compared to healthy weight control (p=0.015). At 205 

least, the fiber intake in grams per kilo was lower in obese PCOS women than in 206 

healthy weight PCOS women (p=0.031). It was also found significant difference 207 

between obese controls and healthy weight controls (p=0.013).  208 

The results of food intake of PCOS women and control women according 209 

to food groups of Adapted Food Pyramid were shown in Table 3. There were 210 

made comparisons of food intake for each group with the food groups 211 

recommended by Phillipi et al.14 When the consumption by food groups was 212 

compared to the recommendation, for both PCOS and controls, the consumption 213 

of cereals, bread and pasta, and vegetables, milk and dairy products and beans 214 

groups were below recommended (Table 3). However, the consumption of meat 215 

and eggs group, was above the recommendation for PCOS (p<0.001) and 216 

controls women (p<0.001). The PCOS women had lower consumption of portions 217 

of fruit group when compared to controls (0.00 portions vs. 0.78 portions, 218 

respectively; p=0.029). However, both groups presented consumption below the 219 

recommended for this group. 220 

The components and global score for AHEI of PCOS women and controls 221 

were shown on Table 4. There was a significant difference of fruits score between 222 

PCOS women and controls (0.00 point versus 2.61 points, respectively; p=0.028). 223 

For the other scores, there were not significant differences between groups.  224 
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Discussion 225 

 In the present study were identified that obese PCOS women had lower 226 

fiber consumption when compared to healthy weight PCOS and healthy weight 227 

controls. It is not yet established consensus in relation to dietary fiber intake in 228 

obese PCOS patients, healthy weight PCOS, healthy controls weight, and obese 229 

controls. In only study found comparing overweight / obese PCOS (n = 100) and 230 

healthy weight PCOS (n = 80), matched by age and BMI and using 7-day food 231 

registry, there were no differences in dietary fiber consumption between groups 232 

(p = 0.09).22 233 

Other localized studies compared PCOS and controls groups only. A 234 

recent study, that evaluated PCOS patients (n = 280) and controls (n = 472), 235 

matched by age and using a food frequency questionnaire, it was identified that 236 

PCOS women had lower whole grains consumption than controls (p = 0.004).9 At 237 

least, in the study developed by Moran et al., investigating the contribution of diet 238 

to BMI in women with (n = 409) and without (n = 7466) PCOS, using a food 239 

frequency questionnaire, it was demonstrated that PCOS group had higher fiber 240 

consumption compared to control group (p = 0.001).22 Although the results of the 241 

present study and that obtained by Eslamian et al. and Moran et al.9,23, most of 242 

the studies identified in the literature did not find significant differences in fiber 243 

consumption between PCOS women and controls.11-12,24-25  244 

 The lower fiber intake observed for obese PCOS women in the present 245 

study is related to fruits and fruit juices group (servings/day) consumption 246 

identified by 24-hour food recall. It was observed that PCOS women presented 247 

lower score for the fruit group in the AHEI when compared to women in the control 248 

group. Fruits are important foods because they are sources of fiber, vitamins and 249 
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minerals. In addition, several fruits have been classified as functional foods, i.e., 250 

present in their composition antioxidants, phytoestrogens and anti-inflammatory 251 

agents, that prevent the development of several diseases, and improve health for 252 

different mechanisms.26-27 Adequate fruit consumption is a prominent topic in the 253 

healthy eating practices of all people, including women with PCOS. 254 

Nybacka, Hellström and Hirschberg evaluated the interventional effects of 255 

dietary management of PCOS women (n = 57) for 16 weeks.7 The investigators 256 

identified that the strongest predictor of reduced BMI was increased fiber intake 257 

(r = -0.44, p = 0.03). According to the authors, low saturated fat and trans fatty 258 

acids consumption also contributed to improve BMI values. Thus, though it is 259 

recommended for all individuals, women with PCOS in dietary regimens must 260 

increase fiber intake and decrease fat consumption according to Dietary 261 

Reference Intakes (DRIs).28 It is necessary to clarify that it is sufficiently 262 

demonstrated in the literature the benefits of fiber intake for several diseases, 263 

especially coronary heart disease, hypertension, diabetes, obesity and certain 264 

gastrointestinal disorders.26,29-30 265 

In the present study, it was identified that obese PCOS consumed less 266 

energy, with special attention for lower carbohydrate consumption, compared to 267 

healthy weight PCOS and healthy weight controls. In addition, was demonstrated 268 

that protein consumption in grams per kg was lower in obese PCOS women and 269 

obese controls compared to healthy weight controls. Similar results were 270 

demonstrated by Zhang et al., which observed that PCOS group had lower 271 

carbohydrate consumption than controls (p=0.01, respectively).31 About food 272 

consumption, the results found in literature are controversial. While PCOS 273 

women consumed more energy and fat in some studies3,9,23,31, in others no 274 
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significant difference in food intake was found.10-12,24 However, it is possible that 275 

obese subject, independent of PCOS, underreported their food intake.32  276 

It was not found significant difference in the overall AHEI score for PCOS 277 

and controls groups. Regardless of PCOS, it was identified by AHEI score that 278 

participants need to promote major changes in dietary pattern, i.e., both groups 279 

need improvements in dietary intake. For PCOS groups, the highest scores 280 

obtained were for meat and eggs group, oils and fats group, sugar and sweets 281 

group, cholesterol and diversity groups. Similar results, i.e., "needs 282 

improvements" and "inadequate diet" evaluation for PCOS women (n = 100), 283 

were also identified by Rodrigues et al., using the Brazilian Healthy Index – 284 

Revised (BHEI-R), to assess dietary patterns. The highest scores were for oil, 285 

total vegetables and dark green and orange vegetables.4 286 

When food intake was evaluated according to food groups of Adapted 287 

Food Pyramid, were identified in the present study that independent of PCOS, for 288 

cereals, bread and pasta, vegetables, fruit and fruit juices, milk and dairy products 289 

and beans groups, the consumption were below recommended. In addition, for 290 

meat and eggs group the consumption for PCOS and controls was above the 291 

recommended. In a pooled analysis of these results, it is possible to conclude 292 

that PCOS participants and controls presented inadequate AHEI score, i.e., both 293 

groups of women need to improve food intake. Moreover, the results of AHEI 294 

have failed in the demonstration that food consumption is a prominent factor for 295 

obesity / overweight in PCOS patients. 296 

There are some limitations in study. The study design was cross-sectional, 297 

and the results are based on only 63 women, i.e., the generalization of the results 298 

to all women with PCOS is not possible. Some evaluations were performed using 299 
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questionnaires, which are subjective and depend of the memory and motivation 300 

of the participant.  301 

In conclusion, for fruit group and fiber, PCOS women presented lower 302 

levels of consumption compared to controls. For the other food groups, PCOS 303 

women and controls need to improve food intake. Surprisingly, obese women 304 

with and without PCOS presented lower carbohydrate consumption compared 305 

with healthy weight women with and without PCOS. Further studies with women 306 

with PCOS should be developed to better understand this issue. 307 
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Table 1. Anthropometric characteristics, and Body composition according to the BMI of women with PCOS and controls.   

Variable PCOS (n=34) Controls (n=29) p 

 Healthy weight (n=20) Obese 

(n=14) 

Healthy weight 

(n=19) 

Obese 

(n=10) 

 

Age 23.75±3.75 26.50±3.36 24.21±3.91 28.50±4.69 0.023 

Anthropometric 

characteristics 

     

Height (m) 1.61±0.05 1.57±0.04 1.60±0.05 1.61±0.06 0.131 

Habitual weight (kg) 55.30±6.45a 81.83±11.74b 55.74±6.70a 91.40±20.73b 0.001 

Current weight (kg) 55.60±6.18a 87.47±8.76b 56.23±6.58a 94.39±19.44b 0.001 

BMI (kg/m²) 21.35±2.02a 35.20±3.37b 21.71±1.82a 36.04±5.04b 0.001 

WC (cm) 73.67±5.86a 104.85±10.49b 73.73±5.92a 104.85±12.64b 0.001 

HC (cm) 95.62±4.82a 118.92±7.07b 95.44±5.78a 123.45±12.11b 0.001 

Body composition      

    BIA      

TBW (L) 29.65 (27.37-32.42)a 36.50 (34.50-40.05)b 29.80 (27.90-32.20)a 38.05 (34.65-47.07)b 0.001 

IW (L) 16.55 (15.02-19.12)a 20.50 (20.02-23.12)b 16.90 (16.60-17.80)a 21.30 (19.50-25.25)b 0.001 

IW (%) 57.20 (53.75-60.20) 56.45 (54.30-60.27) 57.70 (54.80-60.30) 56.95 (52.00-61.45) 0.912 
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EW (L) 12.80 (11.22-14.25)a 16.15 (14.90-17.02)b 13.00 (11.10-14.00)a 15.85 (14.42-20.90)b 0.001 

EW (%) 42.80 (39.80-46.25) 43.55 (39.72-45.70) 42.30 (39.70-45.20) 43.05 (38.55-48.00) 0.912 

PA (degree) 7.0 (5.92-7.60)a 7.9 (7.2-8.52)b 7.1 (6.5-7.6)a,b 8.05 (6.52-9.45)a,b 0.023 

TBF (%) 27.05 (25.47-30.10)a 39.80 (37.42-41.72)b 25.60 (23.00-29.70)a 40.90 (36.22-41.72)b 0.001 

MM (%) 72.95 (69.90-74.52)a 60.20 (58.27-62.57)b 74.20 (69.70-76.40)a 59.10 (58.27-63.77)b 0.001 

BMR (kcal) 1258.50 (1127.00-1412.50)a 1594.00 (1491.25-1760.00)b 1267.00 (1148.00-1432.00)a 1659.50 (1518.00-2028.65)b 0.001 

    DXA      

Total fat mass 33.80 (28.37-37.32)a 49.45 (47.55-52.82)b 36.50 (32.30-41.10)a 52.60 (47.15-57.70)b 0.001 

Trunk fat 32.75±6.16a 52.43±3.83b 35.34±6.26a 53.13±5.17b 0.001 

Total trunk fat 0.47±0.04a 0.54±0.06b 0.47±0.02a 0.49±0.04a,b 0.005 

Gynoid fat 43.34±5.68a 55.34±3.11b 46.15±5.58a 58.03±5.43b 0.001 

Android fat 35.02±8.50a 55.91±3.11b 37.87±7.83a 56.20±5.50b 0.001 

Legs fat 36.65±6.06a 50.89±4.09b 40.22±6.20a 55.53±7.32a,b 0.001 

Total legs fat 0.40±0.04a 0.35±0.06b 0.40±0.02a 0.39±0.04a,b 0.022 

Arms, legs and trunk fat 1.05±0.20a 0.83±0.20b 1.05±0.12a 1.00±0.19a,b 0.013 

Values expressed in means and standard deviation or median and interquartile range. For normally distributed data, ANOVA was performed and for non-normally 

distributed data, it was used the Kruskal-Wallis test. 

BMI = body mass index; PCOS = polycystic ovary syndrome; WC = waist circumference; HC = hip circumference; TBW = total body water; IW = intracellular water; 

EW = extracellular water; PA = phase angle; TBF = Total body fat; MM = muscle mass; BMR = basal metabolic rate. 
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Table 2. Dietary pattern of women with PCOS and controls, according to the body mass index. 

Variable PCOS (n=34) Controls (n=29) P 

 Healthy weight 

(n=20) 

Obese 

(n=14) 

Healthy weight 

(n=19) 

Obese 

(n=10) 

 

Total energy (kcal) 1520.49 (1117.15-1800.96) 1486.57 (952.29-1722.40) 1704.98 (1134.64-2590.98) 1526.28 (1452.24-2445.91) 0.678 

Energy (kcal/kg) 26.56 (21.15-34.83)a 16.86 (10.84-21.70)b 31.42 (20.98-43.88)a 18.92 (16.68-24.52)a,b 0.001 

Carbohydrate intake (kcal) 685.61 (443.53-976.64) 581.96 (435.73-801.19) 720.73 (538.99-947.20) 947.06 (601.22-1153.52) 0.280 

Carbohydrate intake (g/kg) 2.94 (2.18-4.56)a 1.71 (1.25-2.46)b 3.32 (2.07-4.37)a 2.30 (1.87-3.04)a,b 0.004 

Carbohydrate intake (%) 46.55 (40.80-57.54) 42.27 (36.60-48.40) 42.45 (39.88-49.64) 44.37 (40.87-61.51) 0.368 

Protein intake (kcal) 277.50 (197.67-388.76) 279.53 (225.45-346.76) 289.05 (273.17-475.94) 319.14 (251.56-364.32) 0.599 

Protein intake (g/kg) 1.32 (0.82-1.88)a,b 0.78 (0.64-1.07)a 1.37 (1.06-2.29)a 0.92 (0.61-1.13)b 0.001 

Protein intake (%) 19.81±7.01 21.53±6.99 22.18±9.87 19.84±7.28 0.789 

Fat intake (kcal) 462.52 (348.67-892.44) 506.27 (227.27-741.86) 597.24 (332.63-885.77) 601.04 (284.39-1163.38) 0.840 

Fat intake (g/kg) 0.96 (0.74-1.75) 0.67 (0.30-0.93) 1.23 (0.60-1.87) 0.87 (0.28-1.22) 0.101 

Total fat intake (%) 33.98 (24.99-42.12) 35.55 (22.20-43.43) 33.99 (28.26-42.22) 36.92 (20.65-55.38) 0.980 
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Values expressed in means and standard deviation or median and interquartile range. For normally distributed data, ANOVA was performed and for non-

normally distributed data, it was used the Kruskal-Wallis test. 

PCOS = polycystic ovary syndrome.

Saturated fat intake (%) 9.38 (7.56-13.33) 11.93 (7.69-14.10) 10.87 (8.29-12.57) 13.52 (5.99-20.28) 0.718 

Total fiber (g) 8.86 (6.78-17.07) 8.81 (8.05-10.62) 10.98 (6.72-12.63) 12.14 (7.90-18.21) 0.314 

Fiber intake (g/kg) 0.17 (0.11-0.33)a 0.10 (0.08-0.11)b 0.20 (0.11-0.24)a 0.12 (0.08-0.18)a,b 0.011 

Cholesterol intake (mg) 154.52 (107.95-245.41) 168.94 (118.69-255.94) 215.75 (131.92-428.00) 195.26 (141.41-640.17) 0.366 
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Table 3. Food intake according food groups of Adapted Food Pyramid.  

Food group PCOS (n=34) p* Controls (n=29) p* Recommendation* p** 

Cereals, bread and pasta 

(servings/day) 

2.69 (2.28-4.67) < 0.001 3.22 (1.76-4.54) < 0.001 6 servings/day 0.581 

Vegetables (servings/day) 1.87 (0.94-2.68) < 0.001 1.22 (0.73-2.24) < 0.001 3 servings/day 0.255 

Fruits and fruit juices (servings/day) 0.00 (0.00-1.45) < 0.001 0.78 (0.14-2.20) 0.004 3 servings/day 0.029 

Meat and eggs (servings/day) 1.97 (1.16-2.69) < 0.001 1.86 (1.48-2.75) < 0.001 1 serving/day 0.951 

Milk and dairy products 

(servings/day) 

0.51 (0.00-1.69) < 0.001 0.95 (0.44-1.75) < 0.001 3 servings/day 0.227 

Beans (servings/day) 0.41 (0.00-0.94) 0.003 0.75 (0.20-1.10) 0.024 1 serving/day 0.545 

Oils and fats (servings/day) 1.21 (0.00-2.71) 0.338 1.49 (0.00-4.81) 0.060 1 serving/day 0.292 

Sugar and sweets (servings/day) 0.86 (0.31-2.74) 0.130 1.14 (0.30-3.88) 0.098 1 serving/day 0.730 

 

Values expressed in median and interquatile range (25% and 75%). Comparisons between groups were made using the Mann-Whitney test. 

*Comparisons according to the Adapted Food Pyramid (PHILIPPI et al., 1999). The number of servings is based on a diet of 2000kcal. 

**Comparisons between PCOS and controls. 

PCOS = polycystic ovary syndrome. 
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Table 4. Components and global score for Adjusted Healthy Eating Index (AHEI) of PCOS women and controls. 

Component PCOS (n=34) Controls (n=29) P 

Cereals, breads and pasta 5.38 (4.56-9.21) 6.44 (3.52-9.08) 0.551 

Vegetables 4.68 (2.36-6.70) 3.06 (1.82-5.60) 0.261 

Fruits and fruit juices 0.00 (0.00-4.83) 2.61 (0.47-7.35) 0.028 

Meat and eggs 10.00 (10.00-10.00) 10.00 (10.00-10.00) 0.174 

Milk and dairy products 1.71 (0.00-5.65) 3.18 (1.49-5.85) 0.206 

Beans 4.12 (0.00-9.42) 7.54 (2.05-10.00) 0.484 

Oils and fats 10.00 (5.00-10.00) 10.00 (0.00-10.00) 0.221 

Sugar and sweets 10.00 (5.00-10.00) 10.00 (2.50-10.00) 0.793 

Total fat (%) 5.00 (5.00-10.00) 5.00 (5.00-10.00) 0.857 

Saturated fat (%) 5.00 (5.00-10.00) 5.00 (0.00-10.00) 0.688 

Cholesterol (mg) 10.00 (10.00-10.00) 10.00 (5.00-10.00) 0.415 

Diversity 10.00 (10.00-10.00) 10.00 (10.00-10.00) 0.188 

Overall score 77.32 (69.51-85.60) 79.53 (67.59-84.57) 0.720 

Values expressed in median and interquartile range (25% and 75%). Comparisons between groups were made using the Mann-Whitney test. 

PCOS = polycystic ovary syndrome. 


