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Influence of the factors “overweight” and “sedentarism” 
in the early appearance of diabetes in women with PCOS

ABSTRACT
Objective: To know the influence of modifiable risk factors "overweight" and "sedentary lifestyle" in the early onset of type 2 
diabetes mellitus (DM 2) in women with Polycystic Ovary Syndrome (PCOS). Method: literature review with search for the terms 
in the boolean scheme: (polycystic ovary syndrome AND type 2 diabetes mellitus) OR (lifestyle, obesity and sedentary behavior), 
on the PUBME and SciELO websites. Results: 3611 articles were found in PUBMED and 1713 in SciELO; in which - after scree-
ning by the researchers - 16 articles were found that met the established criteria. Ethnicity is a factor that predisposes to risk, as 
well as time spent on television and cell phones, which increase the risk of obesity by up to 23% and DM 2 in women with PCOS 
by up to 14%. Conclusion: Need for actions for women with PCOS to prevent early DM2, including actions in municipal health 
plans, with an emphasis on primary care.
DESCRIPTORS: Polycystic Ovary Syndrome; Type 2 Diabetes Mellitus; Lifestyle, Obesity, Sedentary Behavior.

RESUMEN 
Objetivo: Conocer la influencia de factores de riesgo modificables "sobrepeso" y "estilo de vida sedentario" en la aparición precoz 
de la diabetes mellitus tipo 2 (DM 2) en mujeres con Síndrome de Ovario Poliquístico (SOP). Método: revisión de la literatura con 
búsqueda de los términos en el esquema booleano: (síndrome de ovario poliquístico Y diabetes mellitus tipo 2) O (estilo de vida, 
obesidad y comportamiento sedentario), en los sitios web PUBME y SciELO. Resultados: se encontraron 3611 artículos en PUB-
MED y 1713 en SciELO; en el que, tras un cribado por parte de los investigadores, se encontraron 16 artículos que cumplían con 
los criterios establecidos. La etnia es un factor que predispone al riesgo, así como el tiempo dedicado a la televisión y al celular, que 
aumentan el riesgo de obesidad hasta en un 23% y de DM 2 en mujeres con SOP hasta en un 14%. Conclusión: Necesidad de accio-
nes para mujeres con SOP para prevenir la DM2 temprana, incluyendo acciones en los planes de salud municipales, con énfasis en 
la atención primaria.
DESCRIPTORES:  Síndrome de Ovario Poliquístico; Diabetes Mellitus Tipo 2; Estilo de Vida, Obesidad, Comportamiento Sedentario.

RESUMO
Objetivo: Conhecer a influência dos fatores de riscos modificáveis “sobrepeso” e “sedentarismo” no aparecimento precoce de dia-
betes melitus tipo 2 (DM 2) em mulheres com Síndrome do Ovário Policístico (SOP). Método: revisão da literatura com busca dos 
uni termos no esquema boolanao: (síndrome dos ovários policísticos AND diabetes mellitus tipo 2) OR (estilo de vida, obesidade 
e comportamento sedentário), nos sites PUBME e SciELO. Resultados: Foram encontrados 3611 artigos no PUBMED e 1713 no 
SciELO; no qual – após triagem pelos pesquisadores – encontrou-se 16 artigos que atendiam os critérios estabelecidos. Etnia tra-
ta-se de um fator que predispõe a risco, bem como tempo gasto com televisão e celulares, que elevam risco de obesidade em até 
23% e de DM 2 em mulheres com SOP em até 14%. Conclusão: Necessidade de ações para as mulheres com SOP para evitar DM2 
precoce, incluindo ações em planos municipais de saúde, com ênfase na atenção primária.
DESCRITORES:  Síndrome dos Ovários Policísticos; Diabetes Mellitus Tipo 2; Estilo de Vida, Obesidade, Comportamento Sedentário.
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INTRODUCTION

P olycystic Ovary Syndrome 
(PCOS) is a multifactorial di-
sease that is characterized by 

hyperandrogenic and reproductive 
changes. Its etiolog y is complex, in-
fluenced by genetic predisposition 
and environmental factors. The main 
clinical manifestations include acne, 
hirsutism, alopecia, menstrual chan-
ges and infertility. 1

This syndrome is one of the most 
frequent endocrinological disorders 
in women of reproductive age, with a 
prevalence of 6 to 10%. It is estimated 
that, worldwide, 105 million women 
between 15 and 49 years of age (being 
4 million American) have PCOS, whi-
ch is responsible for 72 to 82% of the 
causes of hyperandrogenism.1 The 
ECOSAM Research group at the Uni-
versity of the Region of Joinville has 
been conducting studies on the possi-
bility of increasing this prevalence due 
to the presence of endocrine interferen-
ces in water resources and which may 
contribute to the emergence of PCOS 
cases. Currently, the diagnostic criteria 
of The Rotterdam Concensus are used, 
which, in 2003, defined that patients 
with PCOS were considered to have 
the following characteristics: oligo-o-

vulation and/or anovulation, clinical 
or biochemical hyperandrogenism and 
the presence of polycystic ovary. 2

In most cases, the treatment of poly-
cystic ovary syndrome aims to control 
the symptoms of hyperandrogenism, 
restoration of ovulatory cycles, correc-
tion of the metabolic syndrome and 
endometrial protection. 3 In addition, 
the treatment aims to decrease the aes-
thetic aspects that tend to affect the 
woman's well-being, such as hirsutism, 
acne, seborrhea, alopecia are the main 
ones. Among the main measures taken 
by women with the syndrome, changes 
in lifestyle are hormonal treatments, 
aesthetic treatment and the use of in-
sulin sensitizers are the most indicated. 
Thus, the treatment of pathogenesis 
aims to reduce symptoms and improve 
the well-being of women with the syn-
drome. 4 

Considering that the syndrome is 
related both to insulin resistance and 
to the individual metabolic profile, it 
then presents itself as a strong predis-
posing factor for the development of 
diseases. Such a condition can decrease 
women's survival, and impair their qua-
lity of life as a whole. Insulin resistance 
can contribute to the development of 
type 2 diabetes mellitus (DM 2); whi-
ch can be developed early if there is an 

Polycystic Ovary 
Syndrome (PCOS) 
is a multifactorial 
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hyperandrogenic 
and reproductive 
changes. Its 
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influenced by genetic 
predisposition 
and environmental 
factors. 
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association with inadequate food for 
pre-diabetics, overweight and physical 
inactivity. Thus, this work aims to se-
arch the recent scientific literature to 
answer the following question: What 
is the influence of the modifiable risk 
factors "overweight" and "sedentary 

lifestyle" in the early onset of DM 2 
in women with PCOS? Such factors 
were chosen because they are the most 
common in the case of pre-diabetes. 
The knowledge of such influences and 
even if they act differently or similar-
ly are useful for guiding patients with 

PCOS with the intention of delaying 
the manifestation of DM 2 as much as 
possible.

METHOD

The research process consisted of 
five phases, within the PRISMA re-
commendations as described below in 
Figure 1. 

The keywords chosen in item nae 
tapa I, of Item B of the method and 
used in the Boolean scheme were: 
(polycystic ovary syndrome AND type 
2 diabetes mellitus) OR (lifestyle, obe-
sity and sedentary behavior), in view of 
the question guiding the investigation.

RESULTS 

A total of 3611 articles were fou-
nd in PubMed and 1713 in Scielo, in 
which 16 met the research selection 
criteria in order to find proposals that 
would answer the research question of 
the work, as shown in Figure 2: 

DISCUSSION

Polycystic ovary syndrome (PCOS) 
affects 4 to 18% of women of reproduc-
tive age worldwide (5). This syndrome 
has metabolic implications such as in-
sulin resistance (IR), impaired glucose 
tolerance, type 2 diabetes mellitus and 
cardiovascular risks. Still, it can gene-
rate anxiety, depression and a worse 
quality of life in patients with the syn-
drome. 6

IR results in an increase in plasma 
levels of this hormone, and its frequen-
cy varies in relation to the population 
analyzed. Compared to the normal po-
pulation, patients with the syndrome 
have a higher value related to IR. With 
regard to prevalence by region, Ameri-
can women with PCOS with IR ranged 
around 64%, while Italian women rea-
ched around 79,2%. Considering Bra-
zil, the prevalence of carriers ranged 
from 33 to 70,5%. 7

Figure 2 – Word cloud referring to the textual corpus 'health of the field'. 
Caruaru, Brazil, 2018.

FIGURA 1 - Processo de pesquisa bibliográfica utilizado, contendo as fases 
de busca e seleção, a fim de encontrar artigos que respondam à questão 
de pesquisa
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Obesity and the development of DM 
2: factors linked to PCOS that contri-
bute to obesity and DM2

Obesity is currently a major inter-
national health concern. It is estima-
ted that overweight in patients with 
the syndrome can vary with age, race 
and environmental factors. 7 Obesity 
aggravates the hormonal and clinical 
characteristics of PCOS and women 
with PCOS appear to be at higher risk 
for obesity, with several underlying me-
chanisms that link conditions. Insulin 
resistance and hyperandrogenism are 
identified as the link between polycys-
tic ovary syndrome and obesity as ex-
posure to excess androgens stimulates 
the increase in the expression of genes 
related to the synthesis of fatty acids, 
favoring the accumulation of fat in the 
cavity abdominal. Thus, women with 
PCOS have higher rates of obesity and 
central adiposity compared to women 
without PCOS. In particular, visceral 
fat plays a key role in generating the 
insulin-resistant state, which leads to 
impaired glucose tolerance. 5 

IR is intrinsic to the syndrome, sin-
ce most women with polycystic ovary 
syndrome have this characteristic, 
however, overweight and obesity can 
exacerbate it. Although women with 
PCOS can temporarily compensate for 
IR with hyperinsulinemia, it appears 
that overweight and obesity, as well as 
family history of diabetes, accelerate 
the process of progression to glucose 
intolerance and type 2 diabetes melli-
tus. 6 In addition, there is some hete-
rogeneity regarding the ethnicity of pa-
tients with polycystic ovary syndrome 
and the development of diabetes. Eth-
nicity was different in terms of impai-
red glucose tolerance. Data show that 
women on the Asian continent are five 
times more likely to develop impaired 
glucose tolerance while American wo-
men are four times more likely and Eu-
ropean women three times more likely 
to develop impaired glucose tolerance.

Still, a woman with polycystic ovary 
syndrome in general (8), has 3,26 times 
more chance of having impaired glu-
cose tolerance and 2,87 of developing 

gestational diabetes when compared to 
the normal population (Figure 5): 

When analyzing PCOS in a group 
of obese and a group of non-obese; it 
was found that the prevalence of me-
tabolic disorders was high in both 
groups, showing that the presence of 
the syndrome favors the development 
of comorbidity independent of BMI. 
However, obese women showed a pre-
valence of three metabolic alterations: 
insulin resistance, impaired glucose 
intolerance and metabolic syndrome 
showing a greater risk of developing 
type II diabetes mellitus. Thus, when 
correlating IR according to BMI, it was 
observed that the frequency of IR in-
creases progressively with BMI. 9

Although most publications show 
that being overweight can exacerbate 
some metabolic disorders, some studies 
suggest that obesity has a slight impact 
without showing such an impact on 
the syndrome. 5 Insulin sensitivity and 
resistance, resulting from an intrinsic 
defect in the insulin receptor in which 
serine phosphorylation occurs, is pre-
sent, regardless of the woman's body 
weight. However, the adipose tissue, an 
endocrine organ capable of secreting 
various substances that interfere with 
the metabolism of carbohydrates and 
lipids, when in excess, ends up worse-
ning insulin resistance. Thus, obesity 
and the distribution of abdominal fat 
play an important role in the mainte-
nance of PCOS, which can aggravate 
the manifestations of the syndrome 
and increase the risk for the formation 
of diabetes mellitus 2.10

Sedentary lifestyle and type 2 dia-
betes mellitus: assessment of the 
risks of developing DM2

Women with PCOS may have a more 
unfavorable lifestyle when compared to 
healthy women. When analyzing the 
lifestyle, changes must be made, espe-
cially in women who are obese, for the 
sake of well-being for the patient. 11

The combination of aerobic exer-
cises interspersed with high intensity 

FIGURA 7 – Tempo gasto com televisão, celulares e afins: a cada duas horas 
têm maior chance de obter obesidade e aumento do risco de DM 2 em até 
14%. Entretanto, 1 hora de atividade física intensa reduz em até 22% o risco.
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exercises performed weekly around 
150 to 175 min contributes against IR, 
impaired glucose tolerance and type 2 
diabetes mellitus.12 However, studies 
claim that the incorporation of physi-
cal activity must be moderate and sim-
ple, of 30 minutes a day, in which the 
goal should be the general health bene-
fit and not the weight loss itself. 6

Every 60 minutes spent on the acti-
vity a 22% reduction in the chances of 
the metabolic syndrome is observed 13 
as shown in Figure 7:

CONCLUSION

Considering that the central issue of 
this study was related to the influence 

of the modifiable risk factors “overwei-
ght” and “sedentary lifestyle” in the 
early onset of DM 2 in women with 
PCOS, even if they are not diagnosed 
as diabetic, the fact that they are wo-
men in a situation of risk for this clini-
cal condition or being already pre-dia-
betic requires special attention.

The costs attributed to the care of 
diabetics and pre-diabetics are high worl-
dwide. In the United States of Ameri-
ca, there are currently about 21 million 
adults under 30 with diabetes. 15,16

In a brief survey on Municipal He-
alth Plans of capitals in the southern 
region of Brazil, no specific action 
was found for the care of women with 
PCOS. Considering the 3,26 chance of 

developing decreased glucose tolerance, 
IR and DM2 in relation to women who 
do not have PCOS, the question arises 
of the need to have a more specific ac-
tion for women with this syndrome in 
order to avoid the early manifestation 
of DM 2. This includes stimulating and 
promoting physical activities and more 
effective tracking of DM 2 at younger 
ages in this group of women. 
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