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Abstract Objective To evaluate the effects of nutritional counseling on the dietary habits and
anthropometric parameters of overweight and obese adolescents with polycystic ovary
syndrome (PCOS).
Methods This was a prospective, longitudinal and auto-controlled study. Thirty
adolescents aged 13–19 years-old, diagnosed with PCOS received nutritional counsel-
ing and were followed-up for 6 months. After the follow-up period, the results were
evaluated through body weight, body mass index (BMI) and waist circumference (WC).
Results Sixty-percent of the adolescents adhered to the nutritional counseling and, of
these, 50% lost weight. Adolescents who lost weight changed their dietary habits by
adopting hypocaloric diets and eating more meals per day, as per nutritional
counseling. The waist circumference (WC) decreased significantly, although the
body weight decreased non-significantly after adoption of a hypocaloric diet.
Conclusion Although there was no significant weight loss, there was a considerable
reduction in theWC associated with hypocaloric diets andwith eating a greater number
of meals per day.

Resumo Objetivo Avaliar os efeitos do aconselhamento nutricional sobre os hábitos alimen-
tares e os parâmetros antropométricos de adolescentes com sobrepeso e obesidade e
com síndrome do ovário policístico (SOP).
Métodos Este foi um estudo prospectivo, longitudinal e autocontrolado. Trinta
adolescentes com idades entre 13 e 19 anos e diagnosticadas com SOP receberam
aconselhamento nutricional. Após 6 meses de acompanhamento, os resultados foram
avaliados através do peso corporal, índice demassa corporal (IMC) e a circunferência da
cintura (CC).

received
September 12, 2017
accepted
September 20, 2017
published online
October 30, 2017

DOI https://doi.org/
10.1055/s-0037-1607458.
ISSN 0100-7203.

Copyright © 2017 by Thieme Revinter
Publicações Ltda, Rio de Janeiro, Brazil

Short Communication
THIEME

692



Introduction

Polycystic ovary syndrome (PCOS) is a common endocrine
disorder among women of reproductive age, characterized by
infertility, irregular menstruation, and clinical or biochemical
signs of hyperandrogenism.1 Thehormonal changes that occur
in adolescents due to physiological hyperandrogenemia and
hyperinsulinemia can be confoundedwith the PCOS, although
they may be transient and stabilize later.2,3

Polycystic ovary syndrome is often associated with dys-
lipidemia and glucose intolerance, leading to increased
incidence of type 2 diabetes, cardiovascular disease4 and
endometrial hyperplasia.5 Womenwith PCOS have a greater
risk of overweight, obesity, and central obesity. The preven-
tion and management of overweight and obesity is recom-
mended in the clinical management of PCOS.6 Data from the
general Korean population showed an association between
body weight changes and menstrual irregularity in obese
women. Significant associations were only observed in
women with obesity and abdominal obesity, evaluated by
waist measurement, but not in non-obese or non-abdomi-
nally obese women.7

Lifestyle intervention is the first-line treatment in women
with PCOS who are overweight or obese, and weight loss
should be achieved through proper nutrition and physical
exercise.8 Lifestyle changes have been shown to improve
clinical and laboratory hyperandrogenism, insulin resistance
and body composition.9 Recently, our group developed a
progressive resistance training program to be performed 3
times a week for the period of 4 months. It showed that
resistance exercise alone can improve hyperandrogenism,
reproductive function, and body composition by decreasing
visceral fat and increasing lean muscle mass; however, it had
nometabolic impact onwomenwith PCOS.10This studyaimed
to evaluate the effects of nutritional counseling on the dietary
habits and anthropometric parameters in overweight and
obese adolescents with PCOS.

Methods

This is a prospective, longitudinal and auto-controlled pilot
study that evaluated the effects of nutritional counseling on
dietary habits, according to the recommendations of the food

pyramid adapted to the Brazilian population, and anthropo-
metric parameters of adolescents with PCOS. Nutritional
follow-up lasted for 6 months.

Thirty adolescents aged 13–19 years were selected at the
clinical hospital of Ribeirão Preto, Universidade de São Paulo,
Brazil. The diagnosis of PCOS was based on the presence of
oligomenorrhea and clinical and/or laboratory hyperandro-
genismforover twoyearsaftermenarche.11,12Thediagnosis of
overweight and obesity was done according to the patient’s
body mass index (BMI) percentile (weight/height2 [kg/m2]).13

The study protocol was approved by the local Ethics
Committee and all participants and legal representatives
provided written informed consent.

A complete medical history, including dietary habits, was
taken at baseline and a detailed physical examination was
performed. Body weight, height, BMI, and waist circumfer-
ence (WC) were determined before and after nutritional
counseling. Adolescents were excluded from the study if
they did not follow the nutritional guidelines or attended
less than three scheduled appointments.

All participants received individualized nutritional guid-
ance and were asked to change their current food intake
and adopt a healthier eating habit to promote weight loss.
A nutritional assessment of 40–50 minutes was performed
once a month by the same nutritionist (Carolo, Adriana Lúcia)
to ensure adherence to the dietary guidelines, manage weight
control, and make possible changes to the dietary plan. The
diet compositionwasquantifiedatbaseline andafter6months
of follow-upusing theAVANUTRI software (Avanutri, TrêsRios,
RJ, Brazil). A 24-hour recall survey was used to estimate
nutrient intakeprior toall visits. Participantswere encouraged
to perform regular physical activity.

The predictive equations for estimating basal metabolic rate
(BMR)andactivity factor (AF)wereusedtodeterminethecalorie
requirements of the participants.14 We adopted the ideal
weight-for-age based on the BMI equation (IBW ¼ h2 x 21).13

The macronutrient, carbohydrate, protein, and fat intake
data from the 24-hour recall survey before and at the end of
the study were converted into a percentage of the total
energy intake (TEI) and classified as adequate, below or
above the nutrient intake. A diet was considered adequate
with: 55–75% of TEI from carbohydrates, 10–15% of TEI from
protein and 15–30% of TEI from total fat.15

Resultados Sessenta por cento das adolescentes aderiram ao aconselhamento
nutricional e, destas, 50% perderam peso. Adolescentes que perderam peso mudaram
seus hábitos alimentares adotando dietas hipocalóricas e comendo mais refeições por
dia, seguindo orientação nutricional. A circunferência da cintura (CC) diminuiu
significativamente, embora o peso corporal tenha diminuído de forma não significativa
após a adoção de uma dieta hipocalórica.
Conclusão Embora a perda de peso não tenha sido significativa, houve redução
considerável da CC associada a dietas hipocalóricas e à ingestão de um maior número
de refeições por dia.
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The meal pattern of 3–4 meals per day was considered as
standardandused forstatisticalpurposes,and themealpattern
of3mainmealswith twosmall oneswasconsideredasagoal.16

Total energy expenditure was calculated using the World
Health Organization/Food and Agricultural Organization
(WHO/FAO)14 equations to determine the total caloric intake.
Diets were considered normocaloric when the total intake
was the same as predicted by the equations � a 10% margin
of error and hypercaloric or hypocaloric when the intakewas
above or below the predicted values, respectively.

The data are presented as means � standard deviation
(SD). All analyses were performed using the PROC FREQ
procedure from the SAS 9.0 software (SAS Institute, Cary,
NC, USA).17 The Fisher exact test18 was used to evaluate the

relationship between the weight loss and the macronutrient
intake and the number of meals per day. The McNemar test
was used to compare the adequacy of macronutrient intake
before and after nutritional guidance.19

Results

Thirty adolescents started thenutritional counseling program,
but 12 did not adhere to the treatment and were excluded.
Thus, 18 (60%) girls were evaluated. After follow-up, the
participants were grouped based on weight loss: nine (50%)
girls lost weight - weight loss group (WL), and nine (50%) girls
did not lose weight - non-weight loss group (NWL). The
minimum and the average weight loss in the WL group was
5.0%and6.7%, respectively,whereas the averageweightgain in
theNWLgroupwas6.1%. Theanthropometric andbiochemical
parameters of the participants are shown in ►Table 1.

All adolescents in the WL group had hypocaloric diets at
the last nutritional assessment, and in the NWL group, four
had a hypocaloric diet, four had a hypercaloric diet, and one
had a normocaloric diet. The intake of calories, carbohy-
drates, protein, and fat of the study is shown in ►Table 2. In
the WL group, despite changes in the total macronutrient
intake, macronutrient distribution remained within the
recommended ranges. In the NWL group, no changes in
the macronutrient distribution and no increase in the mac-
ronutrient intake were observed, but only an increase in the
total food intake. No changes in the dietary intake habits
were observed after nutritional counseling for some food
groups, especially fruits, vegetables, and dairy products.

When evaluating the number of meals in the WL group at
baseline, two girls (22.2%) had the recommended intake, four
(66.7%) had the standard, and one (11.1%) had less than three
meals per day. At the end of the study, eight girls (88.9%) had
the recommended intake and one (11.1%) had the standard
number of meals. In the NWL group, at baseline, two girls
(22.2%) had the recommended number of portions, two
(22.2%) had the standard, and five (55.6%) had fewer meals
than recommended (p ¼ 0.14). At the end of the study, two
girls (22.2%) had the recommended intake, four (44.4%) had
the standard, and three (33.3%) had less than threemeals per
day (p ¼ 0.02). Breakfast was the most skipped meal of the
day in the NWL group. There was a direct relationship
between the number of meals per day and the weight loss
in the WL group (p ¼ 0.01).

Table 1 Baseline anthropometric and biochemical parameters
(mean � SD) of adolescents with polycystic ovary syndrome
(PCOS) in the weight loss (WL) and non-weight loss (NWL) groups

Variable WL (n ¼ 9) NWL (n ¼ 9) p�

Age (years) 16.56 � 1.33 16.0 � 1.66 0.09

Weight (kg) 88.1 � 13.28 78.69 � 17.26 0.18

BMI (kg/m2) 32.7 � 4.66 30.66 � 4.9 0.63

WC (cm) 93.59 � 10.06 98.44 � 16.02 0.69

SBP (mmHg) 117.56 � 6.62 117.78 � 6.67 0.56

DBP (mmHg) 76.67 � 5.1 77.67 � 3.74 0.95

Insulin
(mg/dL)

16.21 � 8.51 17.96 � 13.41 0.99

Blood sugar
(mg/dL)

88.0 � 14.78 79.33 � 12.56 0.26

QUICKI 0.32 � 0.02 0.34 � 0.06 0.99

Total
cholesterol
(mg/dL)

168.33 � 32.69 176.56 � 32.99 0.47

HDL-c
(mg/dL)

43.44 � 10.45 39.44 � 10.09 0.54

LDL-c
(mg/dL)

103.56 � 22.84 105.0 � 28.61 0.51

Triglycerides
(mg/dL)

96.33 � 38.57 160.22 � 67.8 0.16

Abbreviations: BMI, body mass index; DBP, diastolic blood pressure;
QUICKI, Quantitative insulin sensitivity check index; SBP, systolic blood
pressure; WC, waist circumference.
�p-value: Kruskal-Wallis test.

Table 2 Baseline and final calorie, carbohydrate, protein and fat intake (mean � SD) in the weight loss (WL) and non-weight loss
(NWL) groups

Macronutrient WL (n ¼ 9) NWL (n ¼ 9)

baseline final baseline final

Calories 1,977.89 � 646.84a 1,520.89 � 219.58a 1,709.32 � 484.41 2,128.71 � 617.24

Carbohydrates 60.01 � 11.37 58.18 � 5.05 57.55 � 13.6 55.76 � 11.37

Protein 15.63 � 5.52 19.01 � 4.15 14.91 � 6.16 15.35 � 3.7

Fat 24.37 � 9.46 22.81 � 5.08 27.53 � 10.0 28.9 � 8.15

ap < 0.01 (Multiple linear regression analysis).
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Thebodyweight, BMI, andWCbefore and after nutritional
counseling for both study groups are shown in ►Table 3. Six
(66.7%) adolescents in the WL group reported regular physi-
cal activity, mainly walking, during the dietary reeducation
program.

Discussion

Thirty PCOS adolescents started the study, and 18 remained
in the follow-up for 6 months. In the WL group, the total
calorie intake decreased significantly, and 89.1% of the
participants had the recommended number of meals. In
the NWL group, the total calorie intake increased, although
not significantly, and only 22.2% of the participants had the
recommended number of meals. The consumption of fruits,
vegetables, milk, and dairy products remained unchanged in
the two groups, even after dietary guidance.

A strong limitation of this study was the very small
number of volunteers who adhered to nutritional interven-
tion. However, adherence of 60% to nutritional counseling in
this study is considered adequate for this age group, and
similar adherence rates have been reported.20,21

The waist circumference decreased in the WL group, even
though the body weight and BMI decrease was not significant.
Most adolescents in the WL group reported regular physical
activity; however, physical activity was not monitored, which
can also be considered a limitation of our study. Physical
activity associatedwith nutritional counseling may contribute
to the weight loss andWC reduction.22 In a randomized study
with increased fiber and reduced trans fatty acid intake in
overweight adult women with PCOS, the BMI, WC and total
cholesterolwere significantly reduced in the diet group aswell
as in the diet plus physical exercise group. However, in the
grouponlywithphysical exercise, therewas improvementonly
in body composition.23

We found a negative relationship between the calorie
intake and the weight loss in the WL group, and adolescents
showed a tendency to have a high-protein, low-carbohydrate/
fat diet. Similarly, a positive relationship between the weight
loss and a high-protein, low-carbohydrate diet has already
been reported.24

In the NWL group, only 44.4% of the participants had a
hypocaloric diet at the end of the study. Participants in this
groupmay have consumed low-calorie diets in an attempt to
impose large caloric restrictions and achieve the desired

weight faster. These caloric restrictions probably could not
be followed for a long time, causing frustration and weight
gain when participants reverted to their previous eating
habits. Moreover, there is a high prevalence of therapeutic
failures and recurrence of obesity in adolescents.25

Adolescents who lost weight had a tendency to consume a
higher amount of protein than recommended, while consum-
ing the recommended amounts of fat and carbohydrates. The
consumption of hyperproteic diets increases the postprandial
thermogenesis and has a greater satiety effect than high-
carbohydrate, high-fat diets, which favors weight loss. It is
verydifficult toassess theefficacyofdifferentweight-reducing
diets. Thus, the total energy intake, satiety, hunger sensory
triggers and palatability, rather than macronutrient distribu-
tion, should be consideredwhen prescribing weight-reducing
diets.26The trend towardconsumptionofhyperproteicdiets in
our study may have been due to the selection of foods that
provided greater satiety because high-protein diets were not
specifically prescribed to participants. Nybacka et al23 dem-
onstrated that increased fiber intakewas the strongest predic-
tor of a reduced BMI, while decreased trans fatty acid intake
predicted a reduced insulinogenic index.

Patients who presented a greater weight loss usually con-
sumed more meals per day. Eating more frequent meals per
day improves the control of the food intake and the feelings of
satiety and hunger. In the NWL group, 33.3% had fewer than
threemeals per day and breakfast was the most skippedmeal
of the day. In the investigation of the epidemiology of obesity
in childhood and adolescence, the family environment (for
example, obese parents), a sedentary lifestyle, and the con-
sumption of high-calorie diets play a more significant role in
the development of obesity than genetic factors.23

Our data showed that patients who presented greater
weight loss exhibited body changes, especially a reduction in
the WC. A recent review showed that a small reduction in
weight,� 5%, can improve insulin resistance, reduce the levels
of androgens and helpwith reproductive system dysfunctions
in women.27,28 The BMI and the WC are predictors of cardio-
vascular risk factors inadults.29However, there are fewstudies
comparing the effects of both on cardiovascular risk factors,
such as hypertension, in adolescents. In Korean adolescents,
the BMI correlated more strongly with a high blood pressure
than the WC.25,30 In a sample of Brazilian adolescents and
adult womenwith PCOS, the BMI was an independent predic-
tor of metabolic syndrome in adolescents.31

Table 3 Anthropometric parameters (mean � SD) at baseline and after nutritional counseling in the weight loss (WL) and non-
weight loss (NWL) groups

Anthropometric parameters WL (n ¼ 9) NWL (n ¼ 9)

baseline final baseline final

Weight (kg) 88.1 � 13.3 81.4 � 11.2 78.7 � 17.3 84.8 � 20.7

BMI (kg/m2) 32.7 � 4.67 30.1 � 3.84 30.6 � 4.9 32.8 � 6.11

WC (cm) 93.6 � 10.1a 90.4 � 10.0a 98.4 � 16.0 102.4 � 22.4

Abbreviations: BMI, body mass index; WC, waist circumference.
ap < 0.01 (Multiple linear regression analysis).
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Conclusion

In conclusion, 60% of adolescents in this study adhered to
nutritional counseling and, of these, 50% had amodest weight
loss. Nutritional counseling promoted changes in the dietary
habits of overweight and obese adolescents and, although
therewasnot an importantweight loss, therewas a significant
reduction in the WC associated with hypocaloric diets and
with eating a greater number of meals per day.
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